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C hap te r  1

INTRODUCTION

Methods o f  improving pupil  f a c i l i t y  in  the  s o lu t io n  
o f  verbal o r  word problems have probably  been the  s u b je c t  
o f  more i n v e s t i g a t i o n s  than has any o t h e r  a r i t h m e t i c  t o p i c .
The shee r  number o f  th e se  . . . p o in t s  to  both the  d i f 
f i c u l t y  and th e  importance o f  t h i s  a rea  o f  i n s t r u c t i o n  
( S p i t z e r ,  1963, p. 20).

The above p o in t s  ou t  th e  f a c t  t h a t  educa to rs  and laymen have 

become more and more concerned about the  e f f e c t i v e n e s s  o f  a r i t h m e t i c  

i n s t r u c t i o n  in  our schoo ls .  Yet,  as Gr ieder  (1972) no ted ,  the  

schools  r e f l e c t  th e  va lues  o f  th e  s o c i e t y  they se rve .  He f u r t h e r  

noted t h a t  t h e  American s o c i e ty  i s  in  a s t a t e  o f  changing v a lu e s ;  

hence,  th e  va lues  o f  th e  schools  a r e  changing a l s o .  The s tandards  

have been re la x ed  in  many segments o f  s o c i e t y  and the  schools  have 

r e f l e c t e d  th e  same r e l a x in g  o f  s tan d a rd s .

In s p i t e  o f  a l l  th e  a t t e n t i o n  which has been placed on the  

mathematics cu rr icu lum  during  th e  l a s t  few decades ,  most o f  the  

teach ing  occu r r in g  in  the  mathematics c lassroom today con t inues  to  be 

m echan is t ic ,  ski  11- o r i e n t e d ,  and motivated p r i n c i p a l l y  by the  sup

posed need f o r  th e se  s k i l l s  in  th e  nex t  mathematics course 

( F i t z g e r a l d ,  1975).

Recen t ly ,  th e  National Assessment o f  Educational Progress  

(NAEP) conducted a survey to  g a th e r  in form at ion  concerning th e  level

1



2

o f  performance on s e l e c t e d  mathematical  concep ts .  R ea l iz ing  t h a t  

everyone i s  a consumer o f  goods and s e r v i c e s ,  th e  NAEP survey i n 

v e s t i g a t e d ,  among o th e r  t h i n g s ,  p e rcen tag es ,  d i s c o u n t s ,  averages ,  

e s t im a t io n  o f  u n i t  p r i c e s  a t  a s t o r e ,  conver t ing  u n i t s  o f  measures,  

and reading and i n t e r p r e t i n g  o f  graphs and t a b l e s .  The survey 

r e s u l t s  demonst rated t h a t  " t h e r e  i s  c o n s id e ra b le  room f o r  improve

ment in  p u t t i n g  ac ro ss  t h e  mathematics f o r  everyday l i v in g "  

(Branscombe, 1975).

The u l t i m a t e  o b j e c t i v e  o f  any i n s t r u c t i o n  in  a r i t h m e t i c  

should  be the  s o lu t io n  o f  p r a c t i c a l  problems o f  l i f e  (Treacy, 1944).  

The NAEP survey a l s o  sugges ted  t h a t  t o d a y ' s  consumers l e a r n  more 

mathematics from p r a c t i c a l  exper ience  ob ta ined  in the  market p lace .  

Many s tuden t s  f a i l  to  see th e  r e l a t i o n s h i p  between courses  in  school 

and th e  use o f  mathematics in  t h e i r  everyday l i v i n g  (Education D ai ly ,

1975).  Among th e  recommendations o f  th e  Educational P o l i c i e s  

Commission concerning the  im pera t ive  ed u ca t iona l  needs o f  you th ,  i t  

was recommended t h a t  " a l l  youth  need to  know how to  purchase  and use 

goods and s e r v i c e s  i n t e l l i g e n t l y ,  unders tanding  both va lues  rece ived  

by th e  consumer and th e  economic consequences o f  t h e i r  a c ts "

(O 'Br ien ,  1957).

Kline (1973) agreed  w i th  Treacy and O 'B r ien ,  and f u r t h e r  

s t a t e d  t h a t  no t  one in  a thousand elementary school s t u d e n t s ,  nor one 

in  a hundred academic high school s tuden t s  w i l l  be a mathematician.  

T h e re fo re ,  he concluded, only  a few s tu d e n t s  need th e  h igh ly  

te c h n ic a l  mathematics t a u g h t  in  the  schools .  O'Brien (1957) used 

n a t io n a l  s t a t i s t i c s  t o  show t h a t  only a f r a c t i o n  o f  s tu d e n t s  e n ro l l e d
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in th e  schools  a r e  con t inu ing  in mathematics beyond the  n in th  grade.  

She noted t h a t  t h i s  t r en d  w i l l  con t inue  u n t i l  educa tors  develop 

courses  t h a t  a re  va luab le  to  a l l  s tu d e n t s .  Mathematics t e ach e rs  

must be a b le  to  show how th e  courses  they teach  apply to  rea l  

s i t u a t i o n s .

In a d d i t io n  to  t h e  course  c o n te n t ,  t h e r e  a r e  o t h e r  f a c t o r s ,  

such as read in g ,  which w i l l  de te rmine  the  s tu d en t  success  in  th e  

mathematics classroom and i f  t h e  s tu d en t  w i l l  s e l e c t  a d d i t io n a l  

mathematics courses  beyond the  requ i red  number o f  courses  (Cassidy 

and Sharkey, 1977).  Even though reading can and does i n f lu en c e  a 

s t u d e n t ' s  success  in mathematics ,  Aiken (1976) s t a t e d  t h a t  the  most 

im por tan t  p r e d i c t o r  o f  achievement in mathematics i s  a b i l i t y  ( I . Q . ) ,  

and a t t i t u d e  i s  second. Rogers and Baron (1976) agreed with  Aiken 

when they wrote t h a t  s e l f - c o n c e p t  and educa t iona l  achievement 

cannot be sep a ra te d .  Thus, th e  te ach e r  who i s  not w i l l i n g  to  

s a c r i f i c e  c o g n i t iv e  development to  work on a t t i t u d e s  and s e l f -  

concept may have l im i t e d  success  in  the  classroom.

Chase (1960) conducted a study to  de termine  which v a r i a b l e s  

were most e f f e c t i v e  in  so lv ing  verbal problems. He placed h is  

r e s u l t s  i n to  two c a t e g o r i e s ,  primary and secondary.  According to 

Chase,  t h e  primary v a r i a b l e s  f o r  p r e d i c t i n g  success  were: (1) the

a b i l i t y  to  do computa tion; (2) th e  a b i l i t y  to  note  d e t a i l s  in 

r ead in g ;  and (3) knowledge o f  fundamental concepts  in  a r i t h m e t i c .

The secondary v a r i a b l e s  f o r  p re d i c t i n g  success  were: (1) i n t e l l e c t u a l

f a c t o r s ,  e s p e c i a l l y  th e  verbal and number f a c t s ;  (2) knowledge o f  

the  g e n e r a l i z a t i o n s  o f  t h e  number system; and (3) the  a b i l i t y  to
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apply read ing  s k i l l s  to  a v a r i e t y  o f  purposes .  The Nat ional 

Council o f  Teachers o f  Mathematics (1959) r epo r ted  t h a t  the  t e ac h e r  

i s  th e  most im por tant s i n g l e  f a c t o r  c o n t r i b u t i n g  to  the  e f f e c t i v e 

ness o f  any program o f  i n s t r u c t i o n .  The council  noted t h a t  th e  

t e a c h e r  must be w e l l -p re p a re d ,  have a f i rm  grasp o f  the  b a s ic  con

cep ts  and p rocesses  o f  mathematics ,  have a p o s i t i v e  a t t i t u d e  toward 

th e  s u b j e c t  and the  s tu d e n t ,  and have a good imagination and 

unders tand ing  in d ea l ing  with  people .

The r o l e  of  th e  w e l l -p re p a red  t e a c h e r  cannot  be ove r 

emphasized. Bean (1959) conducted a s tudy using the  Glennon 's  Tes t  

o f  Bas ic  Mathematical Understanding. His sample c o n s i s t e d  o f  450 

a c t i v e  e lementa ry  school t e ac h e rs  r e p re s e n t in g  seven school 

d i s t r i c t s .  On the  80-i tem t e s t ,  raw scores  ranged from 18 to  78 

with  a mean raw score  o f  52.46 o r  65.68 pe rcen t .  The r e s u l t s  o f  

t h i s  s tudy in d ic a te d  t h a t  many e lementa ry  t e ac h e rs  d id  not under

s tand  th e  mathematics they were t e ac h in g .  Hence, i t  i s  im poss ib le  

f o r  them t o  t e ac h  what they do no t  unders tand.

C r i t i c i s m  from th e  p r e s s ,  th e  p u b l i c ,  and educa tors  has 

caused th e  schools  to  re -examine th e  mathematics curr icu lum.  Ebel 

(1976) r e p o r te d  t h a t  th e  mathematics s co re  on the  S c h o la s t i c  

A pt i tude  T e s t  o f  th e  College Ent rance Examination Board d ec l in ed  

from a mean o f  502 in t h e  1962-63 school y e a r  to  a mean o f  473 in 

t h e  1974-75 school y e a r .  He s t a t e d  t h a t  the  mathematics s co re  on 

th e  American College  T es t in g  Program, a t e s t  which i s  d i r e c t l y  

r e l a t e d  to  achievement in s u b j e c t s  s tu d ie d  in high s choo l ,  d ec l in ed  

in a s i m i l a r  manner. Frand (1976) gave the  fo llowing reasons  f o r
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th e  d e c l i n in g  s co res :  (1) dropouts  have reached an a l l - t i m e  low;

(2) absen tee ism  has reached an a l l - t i m e  h igh;  (3) the  s h i f t  in 

course  o f f e r i n g  from t r a d i t i o n a l  academic s u b je c t s  to  e l e c t i v e s  

dea l in g  with  n o n - t r a d i t i o n a l  s u b j e c t s ;  (4) schools  a r e  forced  to 

assume new a reas  o f  r e s p o n s i b i l i t y ,  such as drug educa tion  and sex 

educa t ion ;  and (5) the  change in family  p a t t e r n s ,  e . g . ,  the  in c re a s e  

in s i n g l e - p a r e n t  f a m i l i e s  and more working mothers .

With much a t t e n t i o n  focused on the  d e c l i n in g  t e s t  s c o r e s ,  

the  pu b l ic  p re s su red  f o r  a r e t u r n  t o  the  development o f  bas ic  s k i l l s .  

Hence, mathematics educa tors  have th e  ch a l l en g e  o f  d e f in in g  bas ic  

s k i l l s  in  mathematics ,  dev is ing  a cu rr icu lum  t h a t  w i l l  i n s u r e  t h a t  

a l l  s t u d e n t s  can achieve  th e se  b a s ic  s k i l l s ,  and c o n s t r u c t i n g  

e v a lu a t io n  ins t rum ents  f o r  a s s e s s in g  the  e s t a b l i s h e d  l e v e l s  o f  

competence achieved by s tu d en t s  (Mathematics Teacher,  1977).  How

ev er ,  t h e  National  Council o f  Supe rv iso rs  o f  Mathematics has taken 

the  p o s i t i o n  t h a t  mathematics educa to rs  cannot  r e tu r n  t o  b a s ic  s k i l l  

development. They s t a t e d  t h a t  the  back to  b a s ic s  movement has 

r e s u l t e d  in  an overemphasis on computa tion,  and the  n e g lec t  o f  o t h e r  

impor tan t  mathematical  s k i l l s  (Gawronski, 1976).

H i l l  (1976) rep o r ted  th e  fo l lowing  r e s u l t s  o f  the  back to  

b a s ic s  s logan :  (1) a l l  textbooks a re  p lac ing  g r e a t e r  emphasis on

a r i t h m e t i c ;  (2) t e a c h e r s  a r e  devot ing  an in c re a s in g  amount o f  t ime 

to  d r i l l  o f  a r i t h m e t i c  and a lg e b r a i c  m an ipu la t ive  s k i l l s ;  and (3) 

s t a t e  and loca l  school systems a re  i n i t i a t i n g  b a s ic  s k i l l s  p ro

f i c i e n c y  t e s t s ,  which u su a l ly  focus on a r i t h m e t i c  s k i l l s  req u i red
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fo r  g radua t ion .  These r e s u l t s  i n d i c a te d  t h a t  th e  back to  bas ic s  

movement i s  geared toward computational s k i l l s  even though to d a y ' s  

so c ie ty  c a l l s  f o r  much more.

This  w r i t e r  b e l i e v e s  t h a t  a s tu d e n t  who can perform only 

the  fo u r  fundamental mathematical o p e ra t io n s  upon g radua t ion  from 

high school has been "sho r t -changed ."  The ed u ca t iona l  system which 

g raduates  t h i s  s tu d en t  has committed a g r e a t  i n j u s t i c e  by a llowing 

th e  s tu d en t  to  b e l i e v e  t h a t  he o r  she i s  competent in  mathematics 

and ready f o r  th e  " rea l  world" o f  l i f e .  Brody (1977) s t a t e d  the  

p o s i t i o n  o f  th e  National Council o f  Teachers o f  Mathematics when she 

rep o r ted :  " I t  w i l l  do c i t i z e n s  no good to  have the  a b i l i t y  to

compute i f  they do not know what computations to  perform when they 

meet a problem" (p. 39).

The Statement o f  th e  Problem

What i s  t h e  e f f e c t  o f  the  type  o f  i n s t r u c t i o n a l  m a te r i a l s  

on the  a c q u i s i t i o n  o f  verbal problem-solv ing s k i l l s  o f  general  

mathematics s tu d en t s?

The Importance o f  th e  Study

The Nat ional Assessment o f  Educational Progress  (NAEP) has 

demonstrated t h a t  s tu d en t s  and young a d u l t s  a r e  not a b le  to  so lve  

verbal problems with a high degree o f  success  (Reys,  1976). 

Richardson (1975) s t a t e d  t h a t  i f  s tu d en t s  a r e  expected to so lve  

verbal problems, they must be taugh t  t h i s  ski  11- - t h e y  do not 

a u to m a t ica l ly  acq u i r e  i t .
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Because o f  the  "back to  ba s ic s"  movement, "mathematics 

educa to rs  f in d  themselves under c o n s id e ra b le  p re s su re  from boards o f  

ed u ca t ion ,  l e g i s l a t u r e s ,  and c i t i z e n s '  groups who a re  demanding 

i n s t r u c t i o n a l  programs which w i l l  guaran tee  a c q u i s i t i o n  o f  compu

t a t i o n a l  skiiflls" (Nat ional  Council o f  Superv isors  o f  Mathematics,

1976). As a r e s u l t  o f  t h i s  p r e s s u r e ,  educa tors  may s t r e s s  compu

t a t i o n a l  s k i l l s a t t h e  expense o f  verbal problem-solv ing s k i l l s .

This emphasis on computational  s k i l l s  must be avoided,  s in c e  verbal 

problem-solv ing  s k i l l s  more c l o s e l y  p a r a l l e l  r e a l - l i f e  problem 

s i t u a t i o n s  with which in d i v i d u a l s  must s u c c e s s f u l ly  cope in  o rde r  to 

s u c c e s s f u l l y  su rv ive  in modern s o c i e ty .

Thus, th e  major t h r u s t  o f  t h i s  s tudy was to  dete rmine  i f  

problem-solv ing s k i l l  development,  as t au g h t  in s e l e c t e d  c l a s s e s  

fo l lowing  an "uns t ruc tu red"  c u r r e n t  t r a d i t i o n a l  mathematics c u r 

r icu lum, i s  accomplished to  th e  same degree ,  as when tau g h t  in  a 

s p e c i a l l y  designed mathematics cu rr icu lum ,  in  which problem-solv ing 

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

The L im i ta t io n s  o f  the  Study

This study was l im i t e d  to  general  mathematics s t u d e n t s  in 

th e  j u n i o r  high schools  in th e  Clark County School D i s t r i c t  o f  

Nevada. P a r t i c i p a t i o n  in th e  s tudy  was vo lun ta ry  on the  p a r t  o f  the  

t e a c h e r s  in  th e se  schools .  The s tudy sampled i n t a c t  c l a s s e s  

d i s t r i b u t e d  over the  p a r t i c i p a t i n g  schools .

General mathematics s tu d en t s  were s e l e c t e d  because t h e se  

s tu d en t s  u su a l ly  do not e n r o l l  in  a d d i t io n a l  mathematics c o u rses ,
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and t h i s  one Carnegie Unit  in mathematics p r e s e n t ly  meets t h e  s t a t e  

mathematics requirement,  f o r  g radua t ion  in Nevada.

The Assumptions o f  th e  Study

The necessa ry  assumptions f o r  t h i s  study were:

1. Verbal problem-solv ing s k i l l s  can be learned  by th e  
general  mathematics s t u d e n t s ;

2. a l l  s tu d en t s  need to  l e a rn  to  so lve  verbal problems;

3. s tu d e n t s  in  general  mathematics c l a s s e s  have not been 
provided with  adequate  i n s t r u c t i o n  and t h u s ,  have not 
been a cq u i r in g  verbal problem-solv ing  s k i l l s ;

4.  th e  exper imenta l  mathematics curr icu lum m a te r i a l  used 
to  t e ach  verbal problem-solv ing  s k i l l s  f o r  t h i s  s tudy 
w i l l  improve the  s t u d e n t s '  a c q u i s i t i o n  o f  these  
s k i l l s ;  and

5. a l though  th e  u n i t  o f  a n a ly s i s  f o r  the  a n a l y s i s  o f  
co var iance  was th e  in d iv id u a l  s tu d e n t  and the  inde
pendent v a r i a b l e  ( t h e  experimenta l  mathematics 
curr icu lum m a te r i a l )  was randomly ass igned  to  i n t a c t  
c l a s s e s ,  t h e re  was no e f f e c t  on the  r e s u l t s  o f  t h i s  
s tudy ,  and thus i t s  outcome.

D e f in i t i o n  o f  Important Terms

For t h e  purpose o f  t h i s  s tu d y ,  th e  fo llowing terms had the  

given meaning:

Back to  b a s ic s  movement (mathematics):  A r e t u r n  t o  the  

te ach ing  o f  t r a d i t i o n a l  mathemat ics ,  i . e . ,  emphasis on computat ional 

s k i l l s .

Bas ic  s k i l l s : The a r i t h m e t i c  s k i l l s  e s s e n t i a l  f o r  everyday

l i v i n g  and f o r  occupations  in bus iness  and the  s k i l l e d  t r a d e s  

(Mathematics Teacher,  1977).
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Computation; Items designed to  r e q u i r e  s t r a ig h t f o r w a r d  

manipula tion  o f  problem elements according  to  the  r u l e s  o f  mathe

matics  t h a t  th e  s tu d en t s  presumably have l e a rn ed .  Emphasis i s  upon 

performing mathematical  o p e r a t i o n s ,  and no t  upon dec id ing  which 

o p e ra t io n s  a r e  a p p r o p r i a t e  (Frand, 1976).

Computational s k i l l : The a b i l i t y  to  work e x e r c i s e s  invo lv ing

only computation.

Consumer mathematics : Those branches and s k i l l s  o f  mathe

matics  useful t o  t h e  ind iv id u a l  in h is  a f f a i r s  as a consumer in 

s i t u a t i o n s  such as i n s t a l l m e n t  buying, paying t a x e s ,  e t c .  (Good, 

1973).

General mathemat ics : A term u s u a l ly  r e f e r r i n g  to  a course  

which i s  remedial  in  na tu re  and emphasizes computat ional f a c i l i t y ;  

such a course  may o r  may no t  inc lude  a p p l i c a t i o n  (Good, 1973).

Modern mathematics : A term used to  d e sc r ib e  r e c e n t  c u r 

r i c u l a r  innova t ions  in p r e - c o l l e g e  mathematics (Good, 1973). 

Mathematics curr icu lum emphasizing unders tand ing  o f  the  bas ic  

concepts  o f  mathematics (Frand, 1976, quo t ing  Begle).

S p e c i a l l y  designed mathematics c u r r i c u lu m : For the  purpose

o f  t h i s  s tudy ,  s p e c i a l l y  designed mathematics curr icu lum i s  a u n i t  

in  general  mathematics which w i l l  ensure  t h a t  s tuden t s  a re  given 

i n s t r u c t i o n s  on verbal problem-solv ing s k i l l s .

T r a d i t i o n a l  mathematics : Mathematics curr icu lum t h a t  can

be c h a r a c t e r i z e d  by memorization o f  p rocesses  and procedures  r a t h e r  

than unders tanding  (Kl ine ,  1973).
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Unstruc tured  c u r r e n t  t r a d i t i o n a l  mathematics curr icu lum;

For th e  purpose o f  t h i s  s tudy ,  the  u n s t ru c tu re d  c u r r e n t  t r a d i t i o n a l  

mathematics curr icu lum i s  the  general  mathematics curr icu lum as i t  

e x i s t s  today. Even though i n s t r u c t i o n  in verbal problem-solv ing 

s k i l l s  i s  inc luded in th e  cu rr icu lum ,  th e  teach ing  o f  th e se  s k i l l s  

i s  not ensured.

Verbal problem: A problem so s t a t e d  in words ( r a t h e r  than

in symbols) r e q u i r i n g  de te rmina t ion  o f  the  o p e ra t io n s  necessa ry  f o r  

so lu t io n  (Ford ,  1962).

Verbal problem-solv ing s k i l l s : Those s k i l l s  necessa ry  so

t h a t  a s tu d e n t  can acqu i re  the  a b i l i t y  to  so lve  verbal problems.

The Design of  the  Study

Since  s u b je c t s  in e s t a b l i s h e d  c l a s s e s  were used in  t h i s  s tu d y ,  

th e  non -equ iva len t  con t ro l  group design (Campbell and S ta n le y ,  1971) 

was used.

By random s e l e c t i o n ,  the  r e s e a r c h e r  i d e n t i f i e d  a Control 

Group and an Experimental Group from e s t a b l i s h e d  i n t a c t  c l a s s e s .

The Mathematics Problem Solving S u b te s t  o f  the  Metropoli tan  

Achievement Tes t  (MAT) Form G was used as a p r e t e s t .  The Experimental  

Group worked on th e  s p e c i a l l y  designed mathematics curr icu lum 

m a t e r i a l s  ( t h e  v a r i a b l e )  and th e  Control  Group cont inued w i th  the  

un s t ru c tu re d  c u r r e n t  t r a d i t i o n a l  curr icu lum. At the  completion o f  

th e  s p e c i a l l y  designed mathematics curr icu lum m a t e r i a l s ,  a per iod  o f  

two weeks, both groups were p o s t t e s t e d  w i th  the  Problem Solving Sub

t e s t  o f  t h e  M etropol i tan  Achievement Tes t  (Form F).  The p o s t t e s t  

r e s u l t s  were t r e a t e d  using a n a l y s i s  o f  covar iance .



Chapter 2 

THE REVIEW OF RELATED LITERATURE 

The Review o f  th e  Problem Background

By the  mid -1950 's ,  th e  mathematics curr icu lum had changed 

emphasis from the  t r a d i t i o n a l  program which concen t ra ted  on compu

t a t i o n a l  s k i l l s  t o  modern mathematics which concen t ra ted  on th eo ry .  

Much t ime and e f f o r t  were focused on th e  modern mathematics c u r 

riculum which was geared to  th e  high a c h ie v e r  (Beal,  1972). Also,  

during the  1 950 's ,  th e  emphasis on b a s ic  s k i l l s  dec l ined  u n t i l  the  

m id-1970 's ,  when low achievement t e s t  s co res  in mathematics s ig n a led  

the  importance o f  b a s ic  s k i l l s  which became so widely accepted t h a t  

the  Nat ional I n s t i t u t e  o f  Education ( N . I .E . )  and the  National Council 

o f  Superv isors  o f  Mathematics (N.C.S.M.) he ld  major confe rences  to 

d i scu ss  and d e f in e  b a s ic  s k i l l s  in mathematics (N.C.S.M., 1976). 

C u r re n t ly ,  educa to rs  and the  general  pu b l ic  a r e  concerned about 

minimum competency s k i l l s  in  mathematics t o  the  e x t e n t  t h a t  more 

than t h i r t y - f i v e  s t a t e s  have i n i t i a t e d  l e g i s l a t i o n  regard ing  the  

measurement o f  s t u d e n t s '  competency in mathematics (Gilman, 1978).

H i s t o r i c a l l y ,  the  one goal o f  mathematics which has been 

accepted  by s o c i e t y  i s  p ro f i c i e n c y  in  computation (Frand, 1976).

T h i s ,  and th e  renewed emphasis on b a s ic  s k i l l s ,  has r e s u l t e d  in  the

11
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c u r r e n t  emphasis on the  fou r  b a s ic  fundamental  mathematical  o p e ra t io n s  

o f  a d d i t i o n ,  s u b t r a c t i o n ,  m u l t i p l i c a t i o n ,  and d i v i s i o n ,  and using 

whole numbers, decimal f r a c t i o n s ,  and common f r a c t i o n s .

Many educa to rs  and p a re n ts  a r e  propos ing t h a t  the  curr icu lum 

should c o n c e n t r a te  on the  b a s ic  s k i l l s ,  and to  many p r o f e s s i o n a l s  

and l a y p e r so n s ,  t h i s  im pl ies  t h a t  more emphasis should be placed  on 

computational s k i l l s  to  th e  n e g le c t  o f  o t h e r  needed mathematical  

s k i l l s .  For example,  in New Hampshire, a mathematics program 

s t r e s s i n g  d r i l l  and p r a c t i c e  in computation has been e s t a b l i s h e d  in 

the  schools  (Austin  and P rev o s t ,  1972),  and in  C a l i f o r n i a ,  th e  s t a t e  

l e g i s l a t u r e  has ordered  the  s t a t e  board o f  educa t ion  to  adopt  a new 

s e r i e s  o f  mathematics tex tbooks  t h a t  emphasize computation (Brody,

1977).  The N.C.S.M., however, has taken th e  p o s i t i o n  t h a t  the  

s k i l l s  o f  y e s t e r d a y  a re  not s u i t a b l e  f o r  today ,  and they s t a t e  t h a t  

th e  s tu d en t s  need t o  know more than how to  add, s u b t r a c t ,  m u l t i p l y ,  

and d iv id e  numbers, i . e . ,  s tu d en t s  must l e a r n  to  apply t h e se  s k i l l s  

to  so lv ing  problems in  everyday l i f e  (Gawronski-j, 1976).

With th e  c u r r e n t  emphasis p laced  on computa tion,  educa to rs  

may be s a t i s f i e d  with s tu d en t s  who a r e  ab le  to  demonst ra te  t h e i r  

computational  s k i l l s .  However, i f  a s t u d e n t  knows th e  product o f  

seven and f i v e ,  bu t cannot compute th e  c o s t  o f  f i v e  s h i r t s  a t  seven 

d o l l a r s  each , then th e  mathematical  knowledge th e  s tu d e n t  possesses  

i s  o f  l im i t e d  p ro d u c t iv e  use f o r  su rv iv a l  in  s o c i e t y ,  and t h a t  

s tu d en t  does not have bas ic  su rv iv a l  s k i l l s .  Traf ton  and Suydam 

(1975) s t a t e d  t h a t  the  p re s en t  focus .on  computat ional s k i l l s  can be 

a hea l th y  one; however, t h e r e  should be a ba lance  in which
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computation r e c e iv e s  the  necessa ry  a t t e n t i o n  without dominating 

th e  e n t i r e  mathematics curr icu lum. They f u r t h e r  s t a t e d  t h a t  wh i le  

a curr icu lum which ignores  computational s k i l l s  i s  no t  v a l i d ,  

n e i t h e r  i s  a cur r icu lum t h a t  i s  l im i t e d  to  a narrow focus on compu

t a t i o n a l  s k i l l s ,  and they f u r t h e r  wrote  t h a t  mathematical  s k i l l s  

should be developed in the  c o n tex t  o f  r e a l -w o r ld  a p p l i c a t i o n s .  

Branscombe (1975) used the  r e s u l t s  o f  the  N.A.E.P. Assessment to  

suppor t  the  te ach ing  o f  verbal problem-solv ing  s k i l l s  when he wrote  

t h a t  th e  schools  a r e  not t each ing  enough o f  the  kind o f  mathematics 

t h a t  t h e i r  s tu d e n t s  need to  s u c c e s s f u l l y  cope in the  market p lace  

and in  t h e  home. He f u r t h e r  s t a t e d  t h a t  t h e  N.A.E.P. Assessment 

r e s u l t s  demonst ra ted t h a t  t h e r e  i s  c o n s id e ra b le  room f o r  improvement 

in teach ing  the  mathematics needed f o r  everyday l i v i n g ,  and s in ce  

the  u l t im a te  o b j e c t i v e  o f  educa t ion  should  be su rv iva l  in  t h e  r ea l  

world,  d e c i s io n s  concern ing curr icu lum should  be guided by s o c i e t y ' s  

needs.  Th e re fo re ,  to  su rv ive  in  t o d a y ' s  s o c i e t y ,  mathematics 

t e ac h e rs  should provide  s tu d en t s  with  i n s t r u c t i o n  t h a t  emphasizes 

the  development and a c q u i s i t i o n  o f  verbal problem-solv ing s k i l l s .

T r a d i t i o n a l  Mathematics ve rsus  Modern Mathematics

"The t r a d i t i o n a l  method o f  t e ach in g  r e s u l t s  in f a r  too much 

o f  only one kind o f  learn ing--m em oriza t ion"  (K l ine ,  1973, p. 7 ) .

With t h i s  thought  in  mind, mathematics educa to rs  became d i s s a t i s f i e d  

with t h e  t r a d i t i o n a l  mathematics cu rr icu lum  and began to  develop 

what has become the  modern mathematics cu rr icu lum .  During the  

1950*s ,  mathematics educa tors  agreed t h a t  th e  t each ing  o f  mathematics
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had not met s o c i e t y ' s  g o a l s ;  hence,  a reason  f o r  change was 

e s t a b l i s h e d .  The advocates  o f  the  modern mathematics curr icu lum 

s t a t e d  t h a t  when a s u b je c t  i s  tau g h t  l o g i c a l l y  and the  reasoning  

behind each s t e p  i s  r e v ea led ,  s tu d en t s  w i l l  not have to  r e l y  on 

r o t e  l e a r n in g .  They w i l l  unders tand what i s  taugh t  (K l ine ,  1973).

A b e t t e r  unders tand ing  o f  mathematics was only one o f  the  

reasons f o r  th e  move to  th e  modern mathematics curr icu lum. Ad

d i t i o n a l  reasons  were:  an awareness o f  t h e  need f o r  g r e a t e r  mathe

matical  subs tance  t o  meet th e  n a t i o n ' s  s c i e n t i f i c  and te chno log ica l  

needs;  a d i s s a t i s f a c t i o n  with the  q u a l i t y  o f  i n s t r u c t i o n  in  mathe

m a t ic s ;  a general  d i s s a t i s f a c t i o n  with  t h e  q u a l i t y  o f  mathematics 

educa tion  ( T ra f to n ,  1977); and a need to  i n c re a s e  the  s t u d e n t ' s  

a b i l i t y  to  so lve  problems (Cummins, 1974).

Begle (1970) summarized th e  major suppor t  f o r  the  modern 

mathematics cu rr icu lum  when he s t a t e d :

The c h i e f  d i f f e r e n c e  between the  o ld  and the  new 
programs i s  t h e  p o in t  o f  view towards mathematics.
No longe r  i s  computational s k i l l  th e  b e - a l l  and end- 
a l l  o f  mathematics.  Now th e r e  i s  an equal emphasis 
on unders tand ing  o f  th e  bas ic  concepts  o f  mathematics 
and t h e i r  i n t e r r e l a t i o n s h i p s ,  i . e . ,  the  s t r u c t u r e  o f  
mathematics (p. 1).

Modern mathematics did not begin w i thou t  problems. The 

urgency to implement the  new programs c r e a t e d  a l a r g e  problem. The 

move to  t h e  modern mathematics curr icu lum was much too  rap id  and 

many o f  the  p r e s e n t  problems can be t r a c e d  to  t h i s  source ,  r a t h e r  

than f a u l t y  programs ( H i r s c h i ,  1977). The modern mathematics c u r 

riculum w r i t e r s  d id  not t e s t  t h e i r  c u r r i c u l a  on a broad s c a l e  be fo re  

pushing i t  on t h e  pub l ic  (K l ine ,  1976). H irschi (1977) s t a t e d  t h a t
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"no d i s t r i c t  should have adopted the  new math program u n t i l  every 

mathematics t e a c h e r  had had a t  l e a s t  t h i r t y  hours o f  r e t r a i n i n g  a t  

t h e  hands o f  knowledgeable people  who knew t h e  program" (p. 244).

In 1962, Max Beberman, one o f  the  proponents  o f  the  modern 

mathematics program s t a t e d :

I t h in k  in some cases  we have t r i e d  to  answer q ues t ions  
t h a t  c h i ld r e n  never r a i s e d  and r e s o lv e  doubts t h a t  they  
never  had, but in  e f f e c t  we have answered our own q ues t ions  
and re so lved  our own doubts as a d u l t s  and t e a c h e r s ,  but 
t h e se  were not th e  doubts and q u es t io n s  o f  c h i ld re n  (K l ine ,
1973, p. 110).

In 1964, Kline quoted Beberman as saying:  "We're in  danger o f  r a i s i n g

a genera t ion  o f  kids  who c a n ' t  do computa tional a r i th m e t i c "  (K l ine ,  

1973, p. 110). Kline (1973) a l s o  quoted from a l e t t e r  he rece ived  

from Edward Begle in  1962:

The SMSG Advisory Board f e e l s  t h a t  longe r  range 
p lanning and exper im enta t ion  i s  ( s i c )  necessa ry  and should 
be s t a r t e d  now. This must be done to  p reven t  the  p re s e n t  
m a te r i a l s  from becoming f rozen  i n to  a new orthodox p a t t e r n  
t h a t  would r e q u i r e  a no the r  upheaval a few y e a r s  from now 
(p.  11).

With concerns  about  th e  modern mathematics program coming 

from i t s  l e a d e r s ,  o th e r s  began to  express  t h e i r  doubts .  Modern 

mathematics re ce ived  th e  blame f o r  th e  d e c l i n e  o f  computat ional 

s k i l l s  (Dunlap and House, 1976). However, a l though  the  l e a d e r s  o f  

modern mathematics never  in tended to  ignore  o r  n e g lec t  computa tional  

s k i l l s ,  a s e r i e s  o f  m i s i n t e r p r e t a t i o n s  r e s u l t e d  in  the  n e g le c t  of  

t h e se  s k i l l s  (Brody, 1977).  Brody (1977) a l s o  s t a t e d  t h a t  t e ach e rs  

got so involved in  teach ing  " a b s t r a c t  concepts  and e s o t e r i c  vocabu

l a r y ,  t h a t  they  neg lec ted  to  t each  s tu d e n t s  how to  add, s u b t r a c t ,  

m u l t ip ly  and d iv ide"  (p. 6 ) .  In f a c t , ; s in c e  the  i n t r o d u c t i o n  o f
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modern mathematics in  Vermont, e ig h th  grade  computat ional s k i l l s  

dropped from a mean grade le v e l  o f  8 .3  in  1963 to  7 .2  in 1967 

(Cummins, 1974). Aust in  and Prevos t  (1972) conducted a lo n g i tu d in a l  

s tudy in  New Hampshire, in which they  found t h a t  s tu d en t s  in  modern 

mathematics d e c l in ed  in  the  computat ional a b i l i t y .  The i r  f in d in g s  

poin ted to  e lementa ry  te ac h e r s  emphasizing modern mathematics a t  

t h e  expense o f  computational s k i l l .  Yet,  Frand (1976) r e p o r te d  t h a t  

an a n a ly s i s  o f  th e  Minnesota Nat ional Labora tory  study which compared 

a v a r i e t y  o f  modern mathematics programs wi th  a v a r i e t y  o f  t r a d i 

t i o n a l  mathematics programs on computat ion t e s t s  found no s i g n i f i c a n t  

d i f f e r e n c e  in computational s k i l l s ,  and he re p o r te d  t h a t  th e  i n 

v e s t i g a t o r s  c a l l e d  t h e  modern programs f a i l u r e s  because they  expected 

the  modern programs to  improve computation s k i l l s :  beyond those  de

veloped in t r a d i t i o n a l  programs.

This new focus on the  modern mathematics  programs was brought 

on by d e c l i n in g  s tan d a rd iz e d  t e s t  s c o r e s ,  and c r i t i c s  were blaming 

the  d e c l i n in g  t e s t  s co res  on the  modern mathematics programs ( H i l l ,  

1976). C r i t i c s  o f  t h e  modern mathematics cu rr icu lum  s t a t e d  t h a t  

th e  major cause f o r  t h i s  d e c l i n e  was t h a t  a b s t r a c t  mathemat ics ,  

emphasizing s t r u c t u r e ,  had rep laced  the  t r a d i t i o n a l  program which 

emphasized b a s ic  s k i l l s  and ap p l ied  mathematics  (Reys,  1976).  

The re fo re ,  s o c i e ty  and th e  s o c i e t a l  d e c i s io n  makers ,  who endorsed 

th e  modern mathematics curr icu lum twenty y e a r s  ago were now demanding 

a s h i f t  back to  t h e  b a s i c s  because the  modern mathematics programs 

f a i l e d  to  in c r e a s e  t h e  s t u d e n t ' s  l e v e l s  o f  mathematics p ro f i c i e n c y  

beyond th e  leve l  o f  t h e  t r a d i t i o n a l  program (Frand, 1976).
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P o s i t i v e  r e s u l t s  in  mathematics achievement have been 

documented using th e  modern mathematics cu r r icu lum .  Begle (1974) 

c i t e d  r e s u l t s  from many d i s s e r t a t i o n s  w r i t t e n  dur ing  th e  1960's 

comparing th e  modern mathematics curr icu lum and the  t r a d i t i o n a l  

mathematics programs. He s t a t e d  t h a t  t h e se  s t u d i e s  e i t h e r  found no 

s i g n i f i c a n t  d i f f e r e n c e s  in  the  two programs o r  t h a t  they found 

s tu d en t s  in  t h e  modern mathematics cu rr icu lum  d id  b e t t e r  than s tu d en t s  

in the  t r a d i t i o n a l  programs. However, Begle a l s o  noted t h a t  a s tudy  

by the  National Longi tudinal Study o f  Mathematical  A b i l i t i e s  found 

t h a t  s t u d e n t s  us ing modern mathematics cu rr icu lum  were a " t r i f l e "  

below-average on r o t e  computa tion,  but well above-average on mathe

matics  concepts  and on concept a p p l i c a t i o n  to  problem so lv in g .

Frand (1976) s t a t e d  t h a t  s t u d i e s  o f  the  modern mathematics 

curr icu lum and t r a d i t i o n a l  mathematics cu rr icu lum  showed t h a t  s tu d en t s  

in the  modern mathematics programs did  s i g n i f i c a n t l y  b e t t e r  ( a t  the  

.01 l e v e l )  than s tu d e n t s  in the  t r a d i t i o n a l  programs on t e s t s  

measuring mathematics unders tand ing .  At t h e  same t im e, he r epo r ted  

t h a t  most s tu d i e s  showed t h a t  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  

between th e  s tu d e n t s  in  t h e  modern mathematics program and those  

s tu d en t s  in th e  t r a d i t i o n a l  program on computational  t e s t s .

The Education Digest  (1976) r e p o r t e d  t h a t  in 1974, the  Con

fe rence  Board o f  Mathematical  Sciences  appo in ted  the  National 

Advisory Committee on Mathematics Education to  p repa re  and make 

recommendations f o r  t h e  mathematics curr icu lum.  One o f  the  commit tee 's  

recommendations was t h a t  t e a c h e r s ,  a d m i n i s t r a t o r s ,  pa ren ts  and the  

general  p u b l ic  should not al low themselves  to  be manipula ted in to  a
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f a l s e  choice  between modern mathematics and t r a d i t i o n a l  mathematics.  

The mathematics program should co n ta in  a balanced combination o f  the  

two, and emphasis should be determined by th e  goa ls  o f  the  program 

and the  n a tu r e ,  c a p a b i l i t i e s ,  and c i rcumstances  o f  the  s tu d en t s  and 

t e a c h e r s .  Many mathematics educa to rs  agreed w i th  the  Mathematical 

Teacher (1959) when i t  r e p o r t e d :  "There have been f a i l u r e s  to

recognize  t h a t  no t  only  can the  e x c e l l e n ce  o f  t h e  o ld  g ive  depth to 

th e  p e r s p e c t iv e  o f  t h e  new, but a l s o  t h a t  the  e legance  o f  the  new can 

add re f inem ent  t o  t h e  i n t e r p r e t a t i o n  o f  the  old"  (p.  389).

The Need f o r  Teaching Verbal Problem-Solving S k i l l s

The back t o  b a s ic s  movement in th e  mathematics curr icu lum has 

tended to  c o n c e n t r a t e  on computational  s k i l l s  ( H i l l ,  1976; Gawronski,

1976), and with  more emphasis p laced on computa t ion ,  the  p ub l ic  and 

some educa tors  may be s a t i s f i e d  and led  to  b e l i e v e  t h a t  a s t u d e n t  i s  

competent in  mathematics i f  the  s tu d e n t  can demonstra te  computational 

s k i l l s  in  the  fo u r  fundamental  mathematical  o p e ra t io n s  o f  a d d i t i o n ,  

s u b t r a c t i o n ,  m u l t i p l i c a t i o n ,  and d i v i s i o n .  Many elementary  school 

t e ach e rs  b e l i e v e  t h a t  computation and d r i l l  a r e  th e  mathematics 

program--they i n c o r r e c t l y  equate  mathematical  a b i l i t y  with 

computation (Quast ,  1969).

The N.C.S.M. s t a t e d  t h a t  th e  b a s ic  mathematical  s k i l l s  o f  

y e s te rd a y  a r e  not s u i t a b l e  f o r  th e  world in which to d a y ' s  s tu d en t  

l i v e s .  Contemporary s tu d e n t s  need to  know more than  j u s t  how to  add, 

s u b t r a c t ,  m u l t i p l y ,  and d iv id e .  They must l e a r n  to  apply th e se  s k i l l s  

to  so lve  problems in  everyday s i t u a t i o n s  (Gawronski, 1976).
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Today, as in  th e  p a s t ,  many mathematics t e a c h e r s  a r e  r e 

l u c t a n t  and unw i l l ing  to  teach  verbal p rob lem-so lv ing  methods and 

techn iques .  I f  a t e a c h e r  i s  expected to  teach  the  b a s i c s ,  the  

te ac h e r  w i l l  e l e c t  to  c o n c e n t r a t e  on computat ional s k i l l s  because 

the  t e ac h e r  can d r i l l  s tu d e n t s  on th e se  s k i l l s  and be ab le  to  see 

p o s i t i v e  r e s u l t s  from most s tu d en t s  in a s h o r t e r  pe r iod  o f  t ime than 

t h e  t e ac h e r  could i f  he t a u g h t  verbal p rob lem-so lv ing  techn iques .  

Hence, th e  t e a c h e r  i s  s ea rch in g  f o r ,  and i s  s a t i s f i e d  w i th ,  reach ing  

an immediate goal (computationa l s k i l l s )  t h a t  i s  l e s s  impor tan t  than 

a long-range goal ( t h e  a c q u i s i t i o n  o f  verbal problem-solv ing  s k i l l s ) .  

Brune (1953) noted t h i s  p o in t  when he s t a t e d :  " . . .  d r i l l  devoid o f

unders tanding  d id  no t  enhance le a r n in g .  Pup i l s  could o p e r a t e - - t h e y  

could add, s u b t r a c t ,  m u l t i p l y ,  d iv id e ,  f a c t o r  and r e c i t e  p ro o f s — but 

many f a i l e d  t o  so lv e  problems" (p.  188).  D r i l l  should be used to 

r e i n f o r c e  computational s k i l l s ,  no t as a t echn ique  f o r  l e a rn in g  

(Quast ,  1969).

Nelson and K i rk p a t r i c k  (1977) s t a t e d :

I t  i s  q u i t e  common even today to  hear someone claim 
t h a t  a c h i l d  faced  with pages o f  computation e x e r c i s e s  i s  
so lv ing  problems. This  a c t i v i t y  i s  not p rob lem -so lv ing ,  
f o r  p r a c t i c a l  e x e r c i s e s  do no t  e s t a b l i s h  any kind o f  
r e l a t i o n  between a r e a l  s i t u a t i o n  and i t s  mathematical  
model (p. 71).

Yet,  th e r e  a r e  t imes when t h i s  type  o f  a c t i v i t y  i s  b e n e f i c i a l  to  the  

s tu d e n t s .  S tuden ts  who have t r o u b l e  with computation s k i l l s  w i l l  

c e r t a i n l y  have a d i f f i c u l t  t ime so lv ing  verbal problems. This im

provement o f  computation s k i l l s  i s  very impor tan t  in  developing the  

problem-solv ing a b i l i t y  o f  th e  s tu d e n t ;  however, th e  improvement o f  

computation a lone  has l i t t l e ,  i f  any, measureable  e f f e c t  upon the
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s t u d e n t ' s  a b i l i t y  to  so lv e  verbal problems (R ie d ese l ,  1969). Even 

though th e  importance o f  computational s k i l l s  cannot be den ied ,  r e a l -  

l i f e  problems r e q u i r e  more than j u s t  computing. R e a l - l i f e  problems 

r e q u i r e :  (1) a d e c i s io n  f o r  th e  c o r r e c t  o p e r a t i o n s ;  (2) a d e c i s io n

f o r  what numerical  values  to  use;  (3) a d e c i s io n  f o r  where to  use 

them; and (4) a b i l i t y  to  use them c o r r e c t l y  (Reys,  1976). The 

im por tant p o in t  f o r  th e  t e a c h e r  to  remember i s  t h a t  he i s  to  bu i ld  on 

the  computation s k i l l s ,  and r e l a t e  computation to  so lv ing  verbal 

problems. The a b i l i t y  to  so lve  verbal problems i s ,  in f a c t ,  the  main 

reason f o r  l e a r n in g  computat ional s k i l l s  (T ra f ton  and Suydam, 1975).

In many o f  th e  verbal problems p resen ted  in mathematics 

t ex tbooks ,  th e  i n i t i a l  d i f f i c u l t y  posed f o r  the  s tu d e n t  i s  the  t r a n s 

l a t i o n  o f  th e  verbal problem in to  an a r i t h m e t i c  o p e ra t io n  (N.C.T.M., 

1969). In o th e r  words,  th e  most im por tan t p a r t  o f  so lv ing  verbal 

problems i s  t h e  w r i t i n g  o f  a mathematical  s en tence  t h a t  s t a t e s  the  

same co n d i t io n s  o f  t h e  verbal problem. The a b i l i t y  to  t r a n s l a t e  th e  

v e rb a l ly  desc r ibed  s i t u a t i o n  to  an a p p r o p r i a t e  mathematical  s en tence  

enables a person to  unders tand and so lve  a l a r g e r  number o f  general  

problems in mathematics.  The t r a n s l a t i o n  o f  a given r e a l - l i f e  

s i t u a t i o n  in to  a mathematics sen tence  i s  cons idered  the  most usefu l 

too l  in problem so lv ing  (N.C.T.M.,  1969). T ra f ton  (1977) s t a t e d :

Some (ed u ca to r s )  view a r i t h m e t i c  in terms o f  compu
t a t i o n a l  s k i l l s ,  with  p r o f i c i e n c y  in  them as an end in 
i t s e l f ;  they see  p r o f i c i e n c y  as the  r e s u l t  o f  an emphasis 
on procedura l  a sp e c t  o f  computing a lone .  Others  focus  on 
th e  use o f  a r i t h m e t i c  unders tand ings  and s k i l l s  in  f a m i l i a r  
p r a c t i c a l  s i t u a t i o n s ;  they argue t h a t  number a spec t s  o f  
app l ied  s i t u a t i o n s  a re  s u f f i c i e n t  to  develop th e se  under
s tand ings  and s k i l l s  (p. 17).
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To the  s u r p r i s e  o f  many e d u c a to r s ,  verbal problems can be an 

a id e  f o r  t e ach in g  computat ional s k i l l s  to  th o s e  s tu d en t s  who have 

not lea rned  th e  fundamental mathematical  o p e ra t io n s  o f  a d d i t i o n ,  

s u b t r a c t i o n ,  m u l t i p l i c a t i o n ,  and d i v i s i o n .  Many s tu d en t s  do not 

accep t  a need f o r  l e a r n in g  th e se  o p e r a t io n s .  Actual o p e ra t io n a l  

exper iences  with r e a l - l i f e - m e a n i n g  problems can c r e a t e  an i n t e r e s t  

f o r  l e a r n in g  and demonstra te  the  need f o r  l e a r n in g  th e se  o p e r a t io n s .

Teaching problem so lv ing  i s  g e n e r a l ly  acknowledged to  be an 

a p p r o p r ia t e  o b j e c t i v e  o f  the  mathematics cu rr icu lum .  The P ro g re ss iv e  

Education A sso c ia t io n  Committee on th e  Function o f  Mathematics in 

General Education r e p o r t e d  t h a t  problem so lv in g  i s  the  b a s ic  reason 

f o r  mathematics in t h e  secondary schools  (Sowder, 1972).  Through 

so lv ing  verbal problems, s tu d en t s  l e a r n  to  use the  a r i t h m e t i c  pro

cesses  in f u n c t io n a l  s i t u a t i o n s .  Brownell wro te  in 1947 t h a t  through 

so lv ing  verbal problems, s tu d en t s  see  t h e  chance to  use t h e i r  ideas  

and s k i l l s  to  f u r t h e r  some end, and they use t h e s e  ideas  and s k i l l s  

fo r  a purpose.  S p i t z e r  (1954) s t a t e d  t h a t  a purpose f o r  teach ing  

verbal problem-solv ing  s k i l l s  i s  t o  te ach  s tu d e n t s  to  so lve  the  type  

o f  problems t h a t  they w i l l  meet in r ea l  l i f e ,  such as f in d in g  

ave rages ,  th e  c o s t  o f  i n s t a l l m e n t  buying, e t c .  And Carpen te r ,  Coburn, 

Reys, and Wilson (1976) be l ieved  t h a t  l e a r n in g  to  so lve  verbal; problems 

i s  a s i g n i f i c a n t  hurd le  in  l e a r n in g  mathematics .  F a i lu r e  to  l e a r n  the  

s k i l l s  needed to so lve  such problems can s i g n i f i c a n t l y  i n h i b i t  a 

s t u d e n t ' s  p rogress  in school.

Educators ag ree  t h a t  l e a r n in g  to  so lve  verbal  problems helps  

to "b r idge  th e  gap" between th e  mathematics c lassroom and the  rea l
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world.  S tuden ts  need help to  make t h i s  ad jus tm en t .  O'Brien s a id  in 

1957 t h a t  a l l  a c t i v e  c i t i z e n s  need competence in  mathemat ics ,  not 

j u s t  t h e  mathematics s p e c i a l i s t .  She f u r t h e r  noted t h a t  to  be 

p r a c t i c a l  consumers,  people w i l l  need t o  know how to  purchase  goods 

and s e r v i c e s  i n t e l l i g e n t l y .  A d d i t i o n a l l y ,  t h e se  s tu d e n t s  w i l l  need 

to  demonst ra te  t h e i r  mathematics competency to  ob ta in  employment. 

Recently ,  employers have complained about the  lack  o f  the  ap

p l i c a n t ' s  a b i l i t y  to  so lve  verbal problems (Lambert , 1964). This 

demonstra tes  the  need f o r  s tu d en t s  from a l l  walks o f  l i f e  to  o b ta in  

t h i s  s k i l l .

The importance o f  showing the  r e l a t i o n s h i p  o f  verbal problems 

to  th e  r e a l  world i s  needed. Timmer (1974) s t a t e d  t h a t  in s e l e c t i n g  

m a te r ia l  f o r  t h e  mathematics cu r r icu lum ,  educa to rs  must be su re  t h a t  

i t  w i l l  he lp  the  s t u d e n t  to  l e a r n  to  so lv e  verbal problems. Smith 

(1963) agreed  w i th  Brownell and S p i t z e r  when he s t a t e d  t h a t  in 

teach ing  s tu d en t s  how to  so lve  verbal problems, the  t e a c h e r  should 

al low s tu d e n t s  to  have a chance to  use t h e se  s k i l l s  to  so lve  problems 

t h a t  a r e  meaningful to  them.

The mathematics t e ac h e r  should  r e a l i z e  t h a t  problem so lv ing  

i s  a s k i l l  t h a t  can be t r a n s f e r r e d  to  o t h e r  a r e a s ,  and t h a t  problems 

to  be solved a r e  no t  l im i t e d  to  the  mathematics curr icu lum. Problem 

so lv ing  can and does a r i s e  in  o t h e r  d i s c i p l i n e s ,  such as th e  physica l  

and b io lo g ic a l  s c i e n c e s ,  and th e  so c ia l  s c i e n c e s .  The verbal problem

so lv ing  p ro c e ss ,  and t h e  exper iences  th e  s tu d e n t  ga ined from th e  

p rocess ,  can he lp  him to  f in d  p a t t e r n s  he lp fu l  f o r  so lv ing  problems 

in  a reas  o th e r  than mathematics (National Council o f  Mathematics
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Teachers ,  1969; G rossn ick le ,  1964).  C a rpen te r ,  Coburn, Reys, and 

Wilson (1976) s t a t e d :

Learning to  so lve  word problems i s  one o f  the  most 
va luab le  s k i l l s  t o  be gained in  s tudy ing  a r i t h m e t i c ,  not 
so muich as  a goal o f  mathematics i n s t r u c t i o n ,  but as a 
s t a r t i n g  p o in t  toward (g e n e ra l )  problem-solv ing  a b i l i t y  
and the  a b i l i t y  to  apply and use mathematics (p .  393).

I t  can be s t a t e d  t h a t  i n s t r u c t i o n  in  how to  so lve  verbal 

problems i s  th e  weakest  p a r t  o f  th e  mathematics curr icu lum (Smith,

1963; Avis ,  1954). One reason i s  t h a t  t e ac h e r s  have f a i l e d  to  c o n f ro n t  

t h e i r  s tu d e n t s  w i th ,  o r  help them fo r m u la t e ,  r e a l  problems (Henderson, 

1953). Yet, Richardson (1975) wrote t h a t  verba l  problem so lv in g  i s  

a t  th e  very h e a r t  o f  t h e  mathematics program. I t  r e p re s e n t s  a s k i l l  

t h a t  r e q u i r e s  continuous development and re f inem ent  th roughout  the  

s t u d e n t ' s  mathematics program, even though l e a r n in g  to  so lve  verbal 

problems i s  f r e q u e n t ly  a cause o f  f r u s t r a t i o n  f o r  both s tu d e n t s  and 

t e a c h e r s .  He noted t h a t  success fu l  exper iences  in  so lv in g  verbal 

problems in  the  e a r l y  elementary  school grades  a r e  d e s p e r a t e ly  needed. 

The t e a c h e r  must r e a l i z e  t h a t  techniques  f o r  so lv in g  verbal problems 

need to  be developed and p r a c t i c e d ;  s tu d e n t s  do not a u to m a t i c a l ly  

l e a rn  them. Polya (1957) summarized t h i s  with  the  fo l lowing 

s ta tem en t :

A t e a c h e r  o f  mathematics has a g r e a t  o p p o r tu n i ty .  I f  he 
f i l l s  h is  a l l o t t e d  t ime w ith  d r i l l i n g  h is  s tu d en t s  in 
r o u t i n e  o p e ra t io n s  he k i l l s  t h e i r  i n t e r e s t ,  hampers t h e i r  
i n t e l l e c t u a l  development,  and misuses h i s  opp o r tu n i ty .
But i f  he ch a l lenges  the  c u r i o s i t y  o f  h i s  s tu d en t s  by 
s e t t i n g  them problems p r o p o r t io n a t e  to  t h e i r  knowledge, 
and helps  them so lve  t h e i r  problems with  s t im u la t in g  
q u e s t i o n s ,  he may g ive  them a t a s t e  f o r ,  and some means 
o f ,  independent  th in k in g  (p. V).
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D i f f i c u l t i e s  in  Teaching Verbal Problem-solving Techniques

The pre-eminence o f  in c reased  problem so lv in g  a b i l i t y  
as a goal o f  mathematics has been ad m i t ted ;  but l i k e  the  
weather ,  problem so lv ing  has been more t a lk e d  about than 
p r e d i c t e d ,  c o n t r o l l e d ,  o r  unders tood ( K i l p a t r i c k ,  1969, 
p. 523).

There i s  no lack  of ev idence ,  stemming from re sea rc h  as well 

as op in io n ,  t h a t  teach ing  verbal problem-solv ing  methods has been a 

weak a rea  in t h e  mathematics c u r r i c u l a  o f  t h i s  country .  Much t ime 

and energy have gone i n to  s tu d i e s  f o r  th e  reasons  f o r  the  p r e v a l e n t  

weakness in  v e r b a l  problem-solv ing  a b i l i t y  among elementa ry  school 

p u p i l s ,  as well  as among high school and c o l l e g e  s t u d e n t s ,  and even 

a d u l t s ,  w i thou t  making any marked progress  toward improvement o f  the  

s i t u a t i o n  (Thorpe,  1961).

Thorpe (1961) i n d i c a t e d  t h a t  teach ing  verbal problem-solv ing  

s k i l l s  has been a problem f o r  many y e a r s .  I t  has been demonstrated  

t h a t  th e  major problem a reas  f o r  te ac h in g  th e se  verbal problem

so lv ing  s k i l l s  were: read ing  (Gilmay, 1967; Henney, 1971); vocabulary

(H. C. Johnson, 1944);  lack  o f  i n t e r e s t  or  mot iva t ion  (Bowers, 1957); 

poor computational  s k i l l s  (Davis ,  1973);  and lack of  r e f l e x i v e ,  

a n a l y t i c a l  t h in k in g  s k i l l s  (Davis ,  1973).

In problem so lv ing  s i t u a t i o n s  t h a t  involve verbal 
m a t e r i a l s ,  a person i s  o r d i n a r i l y  expected to  read a 
s t a t em e n t ,  ana lyze  t h e  d a t a ,  use  computat ional s k i l l s ,  
and a r r i v e  a t  t h e  c o r r e c t  s i t u a t i o n .  All o f  th e se  s tep s  
a r e  im p o r tan t ,  but none more impor tan t  than th e  f i r s t  
(Smith,  1971, p. 559).

S tu d ie s  by Aiken (1972) found th e  c o r r e l a t i o n  between read ing  

a b i l i t y  and mathematics achievement to  range from .40 to  .86.

S tud ies  by Gilmay (1967) and Henney (1971) in d ic a te d  t h a t  a d d i t i o n a l
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i n s t r u c t i o n  in  reading  w i l l  improve th e  verbal problem-solv ing 

performance o f  s tu d e n t s .  The same conclus ion  was reached by Call  and 

Wiggin (1956) ,  and Spilman and Weiner (1972),  as a r e s u l t  o f  t h e i r  

s t u d i e s .  T h e re fo re ,  when teach in g  verbal problem-solv ing  s k i l l s ,  

th e  mathematics t e a c h e r  must be aware o f  the  reading  leve l  o f  the  

m a te r i a l s  and th e  s t u d e n t ' s  read ing  a b i l i t y ,  because the  a b i l i t y  to 

read th e  m a te r ia l  can and does in f l u e n c e  th e  s t u d e n t ' s  success  in  the  

a rea  o f  so lv ing  verbal problems. The t e a c h e r  has the  r e s p o n s i b i l i t y  

f o r  he lp ing  th o s e  s tuden t s  who have poor reading  s k i l l s  to  become 

b e t t e r  re a d e rs  and th u s ,  e v e n tu a l ly  b e t t e r  verbal problem s o lv e r s .

Henney (1971) r e p o r te d  t h a t  s tu d en t s  f in d  reading mathematics 

to  be d i f f e r e n t  and more d i f f i c u l t  than read ing  o t h e r  m a t e r i a l s .  She 

s t a t e d  t h a t  s t u d e n t s  need to  be tau g h t  how to  c o r r e c t l y  read mathe

matics  because many i n c o r r e c t  s o l u t i o n s  a r e  the  r e s u l t  o f  d i f f i c u l 

t i e s  c r e a t e d  by t h e  language o f  mathematics .  Henderson and Pingry 

(1953) a l so  s t a t e d  t h a t  read ing  verbal problems in  mathematics t e x t s  

r e q u i r e s  a d i f f e r e n t  read ing  techn ique  than  reading d e s c r i p t i v e  

m a te r ia l  o r  f i c t i o n .  They s t a t e d  t h a t  verbal problems a r e  w r i t t e n  

in  a b r i e f ,  h igh ly  compact s t y l e  us ing many te ch n ica l  words. Hence, 

th e  t e ch n ica l  words have to  be meaningful to  th e  s tu d e n t  be fo re  he 

can unders tand th e  problem. The s tu d e n t  should not read h u r r i e d l y .

He should  read d e l i b e r a t e l y  to  i n s u r e  t h a t  he has read and unders tood 

a l l  o f  the  words in  th e  problem.

A s tudy  conducted by H. C. Johnson (1944) demonstrated  a need 

f o r  vocabula ry  work in th e  mathematics c lassroom. In h i s  s tu d y ,  the  

exper imenta l  group rece ived  i n s t r u c t i o n  on s e l e c t e d  a r i t h m e t i c
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vocabulary  f o r  fou r teen  weeks, and they  made s i g n i f i c a n t l y  h igher  

gains  ( a t  the  .01 l e v e l )  in so lv in g  verbal problems which involved 

some o f  th e  words t au g h t .  S tud ies  conducted by Eagels (1948) and 

J .  T. Johnson (1949) a l so  demonst ra ted  th e  importance o f  vocabulary 

b u i ld in g  in  the  mathematics c lassroom.

"Problem so lv ing  r e q u i r e s  a high degree o f  r e f l e x i v e ,  a n a l y t 

ic a l  th in k in g ,  whereas performing a computation o p e ra t io n  involves  

only th e  a p p l i c a t i o n  o f  a process  t h a t  has been p r a c t i c e d  to  the  po in t  

o f  being mechanical ,  hab i tua l  o r  ro u t in e"  (Davis,  1973, p. 84).  

Carpen te r ,  Coburn, Reys, and Wilson (1976) r e p o r te d  t h a t  the  Michigan 

Educational  Assessment Program (MEAP) was used to  t e s t  f o u r th  g ra d e rs ,  

and the  r e s u l t s  demonstrated t h a t  verbal problems tended to  be more 

d i f f i c u l t  f o r  fo u r th  g raders  than most computational problems, and t h a t  

p r o f i c i e n c y  with  mathematical  concepts  i s  a n ecessa ry ,  and perhaps a 

dominant f a c t o r  in  so lv ing  verbal problems. Spilman and Weiner 

(1972) s t a t e d  t h a t  a common b e l i e f  about  verbal problems i s  t h a t  they 

a r e  more d i f f i c u l t  than problems o f  i d e n t i c a l  mathematics c o n ten t  

p resen ted  s o l e l y  in numerals ,  not only because o f  r e a d in g ,  but a l so  

because they  r e q u i r e  r e c o g n i t io n  o f  t h e  mathematical  process  ap

p r o p r i a t e  to  the  problem's  s o l u t i o n .  Davis (1973) r e p o r t e d  t h a t  even 

s tu d en t s  who have exper ienced l i t t l e  d i f f i c u l t y  in computa tion,  very 

o f t e n  have g r e a t  d i f f i c u l t y  when they a t tem pt  to  so lve  verbal problems.

Brueckner and Grossn ick le  (1959) l i s t e d  the  fo l lowing reasons 

why s tu d e n t s  exper ience  f a i l u r e  when a t tem p t ing  to  so lve  verbal 

problems: (1) f a i l u r e  to  comprehend th e  problem; (2) read ing

d i f f i c u l t i e s ;  (3) i n a b i l i t y  to  perform th e  necessa ry  computa tion;
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(4) la ck  o f  unders tanding  o f  th e  p ro ces s ;  (5) lack  o f  knowledge o f  

e s s e n t i a l  f a c t s ;  and (6) lack  o f  mental a b i l i t y  to  unders tand the 

r e l a t i o n s  implied .  In 1957, Bowers s t a t e d  t h a t  i f  s tu d en t s  a r e  to  

have a chance o f  c o r r e c t l y  so lv in g  verbal problems, then they must 

be m ot iva ted ;  possess  mathematical  knowledge, inc lud ing  number f a c t s ;  

unders tand  the  r e l a t i o n s h i p  between q u a n t i t i e s  and the  t e ch n ica l  

vocabula ry ; and be a b le  to  perform the  fundamental mathematics 

o p e ra t io n .

In 1973, Davis rep o r ted  t h a t  some o f  the  reasons  f o r  the  

d i f f i c u l t y  in  teach ing  verbal problem-solv ing s k i l l s  were: (1) i n 

a b i l i t y  t o  read  a n a l y t i c a l l y  in  o rd e r  to  s e l e c t  d e t a i l s ,  l o c a t e  and 

remember in fo rm at ion ,  o rgan ize  what i s  r e ad ,  s e p a r a t e  e s s e n t i a l  data  

from n o n - e x i s t e n t  d a t a ,  d i s t i n g u i s h  between what i s  known and what i s  

unknown, and make g e n e r a l i z a t i o n s ;  (2) f a i l u r e  to  unders tand what i s  

read because o f  o n e ' s  lack  o f  ex p e r ien ce ,  i n a b i l i t y  to  v i s u a l i z e  the  

s i t u a t i o n ,  l im i t e d  vocabulary ,  and imprec is ion  o f  language; (3) lack  

o f  knowledge o f  q u a n t i t a t i v e  r e l a t i o n s h i p s  implied in problems such 

as in ch es ,  f e e t ,  and y a rd s ;  (4) lack  o f  bas ic  unders tand ing  o f  the 

d i f f e r e n c e s  among and between fundamental o p e r a t io n s ;  (5) i n a b i l i t y  

to  de termine the  reasonab leness  o f  an answer;  (6) i n a b i l i t y  to  

t r a n s l a t e  verbal s ta tem ents  i n to  mathematics s en ten ces ;  and (7) 

f a i l u r e  to  see  a r e l a t i o n s h i p  between r e a l i t y  and the  s i t u a t i o n  

p resen ted  in  verbal  problems.

Much has been w r i t t e n  about th e  mathematics cu rr icu lum  from 

a ph i lo so p h ica l  viewpoint .  The l i t e r a t u r e  v e r i f i e s  a need f o r  

teach ing  verbal problem-solv ing s k i l l s ,  and i d e n t i f i e s  d i f f i c u l t i e s
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in  te ac h in g  verbal problem-solv ing  s k i l l s .  Yet,  the  importance o f  

a s tu d e n t  a cq u i r in g  t h i s  needed s k i l l  cannot be minimized.

Even though t h e r e  have been s tu d ie s  which have examined th e  

r e l a t i o n s h i p  o f  such c h a r a c t e r i s t i c s  a s :  reading  and verbal problem

so lv ing  s k i l l s ;  mathematics computation and verbal problem-solv ing 

s k i l l s ;  mathematics concepts  and verbal problem-solv ing  s k i l l s ;  and 

s c h o l a s t i c  a b i l i t y  and verbal problem-solv ing s k i l l s ,  the  r e s e a rc h e r  

was unable  to  l o c a t e  any evidence  in the  l i t e r a t u r e  o f  a s tudy  which 

examined th e  e f f e c t s  o f  a s p e c i a l l y  designed mathematics curr icu lum 

u n i t  on a s t u d e n t ' s  a b i l i t y  to  so lv e  verbal problems. Thus,  the  

r e s e a r c h e r  designed t h i s  s tu d y ,  no t  only  to  f i l l  the  vo id ,  but 

h o p e fu l ly ,  to  provide  in fo rm at ion  t h a t  w i l l  enable  t e a c h e r s  o f  

general  mathematics t o  improve t h e i r  s t u d e n t s '  s k i l l s  in verbal 

problem so lv ing  and thus  t h e i r  a b i l i t y  to  cope with  th e  demands o f  

t o d a y ' s  s o c ie ty .



C h ap te r 3

RESEARCH PROCEDURES 

In t r o d u c t io n

Chapter 3 i s  d iv ided  i n t o  s ix  s e c t i o n s :  The s e l e c t i o n  o f  the

s u b j e c t s ;  the  development o f  t h e  exper imental  m a t e r i a l s ;  t h e  design 

o f  t h e  s tudy and the  procedure ;  th e  measurement in s t ru m e n ts ;  the  

nu l l  hypothes is  t e s t e d  in  th e  s tu d y ;  and th e  c o l l e c t i o n  o f  d a ta .

The S e l e c t io n  o f  the  S ub jec ts

In many school d i s t r i c t s ,  the  success fu l  completion o f  one 

Carnegie  u n i t  in mathematics f u l f i l l s  th e  s t a t e ' s  mathematics 

requirement f o r  a high school diploma (Wolfe,  1976). Successfu l  

completion o f  a general  mathematics c l a s s  can g e n e r a l ly  f u l f i l l  t h i s  

g radua t ion  requirement .  U sua l ly ,  s tu d en t s  who e n r o l l  in general  

mathematics c l a s s e s  sco re  in t h e  lower t h r e e  s t a n i n e s  o f  s tan d a rd ized  

achievement t e s t s  and they do no t  normally e n ro l l  in  a d d i t i o n a l  

mathematics c l a s s e s .  From th e  l i t e r a t u r e  sea rch  and from conferences  

with exper ienced  mathematics t e a c h e r s ,  . the w r i t e r  concluded t h a t  

t e a c h e r s  o f  general  mathematics c l a s s e s  e l e c t  to  emphasize compu

t a t i o n a l  s k i l l s  over  verbal problem-solv ing s k i l l s .  Yet,  s tu d en t s  

in genera l  mathematics c l a s s e s  w i l l  need verbal problem-solv ing  

s k i l l s  in o rd e r  f o r  them to  become i n t e l l i g e n t  consumers,  and in

29
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o rde r  f o r  them to  su rv iv e  in modern-day s o c i e t y .  Thus, s t u d e n t s  in 

n in th  grade general  mathematics c l a s s e s  were s e l e c t e d  f o r  s u b je c t s  

in t h i s  s tudy  and p a r t i c u l a r l y  those  general  mathematics s tu d e n t s  in 

th e  n in th  grade  were s e l e c t e d  s in c e  they  w i l l  very l i k e l y  t a k e  no 

a d d i t i o n a l  mathematics.

The Development o f  t h e  Experimental M a te r ia l s

Experimental  mathematics curr icu lum m a t e r i a l s ,  r e f l e c t i n g  

p r a c t i c a l ,  everyday, r e a l -w o r ld  s i t u a t i o n s  were developed f o r  use in 

t h i s  s tudy (see  Appendix A). The exper imental  cu r r icu lum  m a te r ia l  

was designed to  be a two-week u n i t  o f  s tudy  in which t e a c h e r s  

i n s t r u c t e d  s tu d en t s  in verbal problem-solv ing  s k i l l s  in a s t e p - b y -  

s t ep  method. The s o l u t io n s  to  th e  verbal problems in  the  u n i t  

r e q u i re d  th e  use o f  s i n g l e -  and m ul t i -mathemat ica l  o p e r a t io n s  and these  

were s c a t t e r e d  throughout the  u n i t .  (See Appendix B f o r  a summary of  

t h e s e  o p e r a t i o n s . )

Brownell (1946) s t a t e d  t h a t  through le a r n in g  to  so lv e  verbal 

problems, s tu d en t s  see  th e  chance to  use ideas  and s k i l l s  to  

f u r t h e r  some end. S p i t z e r  (1954) wrote t h a t  the  purpose f o r  teach ing  

verbal problem-solv ing  s k i l l s  i s  to  t each  s tu d en t s  to  so lve  problems 

o f  a s i m i l a r  n a tu re  to those  they w i l l  meet in l i f e .  T h e re fo re ,  the  

problems in  th e  experimental  cu r r icu lum  m a te r ia l  emphasized,  but were 

no t  l im i t e d  t o ,  the  fo l lowing a r e a s :  income ta x ;  sav ings  acco u n ts ;

comparat ive shopping; purchasing and o p e ra t in g  c o s t s  o f  a v e h i c l e ;  

s a l a r i e s  (n e t  and g r o s s ) ;  borrowing money; and the  r e a l  c o s t  o f
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purchases .  The problems inc luded  in  th e  exper imenta l  curr icu lum 

were designed to  be m o t iv a t io n a l  to  t h i s  age group o f  s t u d e n t s ,  and 

were n o t  o f  th e  type found in many mathematics tex tbooks .

S p i t z e r  and Flourney (1956) s t a t e d :  "The most widely used

procedure  ( f o r  teach ing  th e  s o l u t i o n  method f o r  verbal problems) i s  

t h a t  o f  j u s t  having s tu d en t s  work problems w i thou t  s p e c i f i c  d i r e c t i o n s  

o r  sugges t ions"  (p.  177). They f u r t h e r  wrote :  " I t  i s  recommended t h a t

most o f  th e  i n s t r u c t i o n a l  t ime ass igned  to  problem-solv ing  then ,  be 

devoted to  use o f  s p e c i f i c  techn iques"  ( S p i t z e r  and Flourney,  p. 177).  

Based upon th e  f in d in g s  in th e  l i t e r a t u r e ,  th e  r e s e a r c h e r  developed a 

s p e c i f i c  procedure  to  be used f o r  t h i s  u n i t .  The s t e p s  used in the 

procedure  were: (1) read c a r e f u l l y  and be su re  you unders tand  the

problem; (2) decide  what i s  given and what i s  to  be found; (3) 

dec ide  which o p e ra t io n s  and numbers a r e  to  be used; (4) e s t i m a te  an 

answer;  (5) compute your answer;  and (6) check your  answer.

Before  using th e  exper imental  curr icu lum m a t e r i a l s  in  the  

s tudy ,  they  were p laced in a j u n i o r  high school n in th  grade remedial  

reading c l a s s  and in  a s e n io r  high school remedial  read ing  c l a s s  to 

determine th e  r e a d a b i l i t y .  A t o t a l  o f  55 s tu d en t s  were involved in 

t h i s  r e a d a b i l i t y  t e s t  o f  t h e  cu rr icu lum  m a t e r i a l s .  The s tu d e n t s  in 

th e se  remedial  read ing  c l a s s e s  were i n s t r u c t e d  to  c i r c l e  any words 

they d id  no t  unders tand .  I f  10 p e rc e n t  o r  more o f  th e  s tu d en t s  

c i r c l e d  a given word, i t  was concluded t h a t  the  exper imenta l  

cu r r icu lum  m a t e r i a l s  were w r i t t e n  above the  s t u d e n t ' s  read ing  

comprehension l e v e l ,  and th e  c i r c l e d  p o r t i o n ( s )  o f  the  exper imental  

cu r r icu lum  m a te r i a l s  were r e w r i t t e n  a t  a l e s s  d i f f i c u l t  read ing  

comprehension l e v e l .
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During the  f i r s t  r e a d a b i l i t y  t r i a l ,  64 words were c i r c l e d ,  

thus i n d i c a t i n g  t h a t  they were beyond the  s tu d e n t s '  l eve l  o f  reading 

comprehension. The a p p r o p r ia t e  p o r t i o n s  o f  the  exper imental  

curr icu lum m a te r i a l s  were then r e w r i t t e n ,  with the  r e s e a r c h e r  

s u b s t i t u t i n g  words with  th e  same meaning, but a t  a lower read ing  

comprehension l e v e l .  (See Appendix C f o r  the  r e s u l t s  o f  the  f i r s t  

r e a d a b i l i t y  t r i a l . )

A f t e r  s u b s t i t u t i n g  th e  new words,  the  exper imenta l  curr icu lum 

m a te r i a l s  were re tu rned  to  the  same two remedial  read ing  c l a s s e s  f o r  

conf i rm at ion  o f  the  read ing  comprehension o f  the  s u b s t i t u t e d  words. 

The same i n s t r u c t i o n s  were given to  the  s tu d en t s  f o r  th e  second 

r e a d a b i l i t y  t r i a l .  The s tu d e n t s  were a b le  to  read th e  m a t e r i a l s  

s u c c e s s f u l l y  t h i s  t ime,  i . e . , l e s s  than 10 pe rcen t  o f  th e  s tu d en t s  

c i r c l e d  any given word in th e  exper imental  cur r icu lum m a t e r i a l s .

A f te r  i t  was determined t h a t  t h e  exper imental  cu r r icu lum  

m a te r i a l s  were w r i t t e n  a t  the  read ing  comprehension leve l  o f  the  

s tu d e n t s  t h a t  they were in tended f o r ,  the  curr icu lum m a t e r i a l s  were 

used in  two remedial  mathematics c l a s s e s  o f  the  same general  

c h a r a c t e r i s t i c s  as those  f o r  which th e  m a t e r i a l s  were in ten d ed ,  in 

o rd e r  to  de te rmine  i f  th e  s tu d en t s  could fo llow the  d i r e c t i o n s  given 

f o r  so lv ing  verbal problems, and to  determine i f  the  s tu d e n t s  could 

perform th e  necessa ry  computa tions .  A q u e s t i o n n a i r e  was designed 

to  g a th e r  in p u t  from th e  te ac h e r s  who used the  exper imental  

cur r icu lum m a te r i a l s  to  a id  th e  r e s e a r c h e r  in e v a lu a t in g  i t s  

u s e a b i l i t y  and whether th e  s tu d en t s  f o r  whom the  exper imental  mathe

matics  cu rr icu lum  was in tended could do the  necessa ry  computa tions.
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(See Appendix D f o r  th e  r e s u l t s  o f  t h i s  q u e s t i o n n a i r e . )  Upon 

completion o f  t h i s  t r i a l ,  i t  was concluded t h a t  s tu d e n t s  o f  the  same 

general  c h a r a c t e r i s t i c s  as those  f o r  whom the  exper imenta l  curr iculum 

m a te r i a l s  were in tended ,  could fo l low the  s t a t e d  d i r e c t i o n s  and 

could perform the  necessary  computa tions.

A f t e r  de te rmin ing the  r e a d a b i l i t y  and u s e a b i l i t y  o f  the  

problem-solv ing  curr icu lum m a t e r i a l s ,  i t  was concluded t h a t  the  

m a t e r i a l s  were ready f o r  use in  th e  exper iment.  Using th e  Fry

R ea d a b i l i ty  formula,  the  exper imental  curr icu lum m a t e r i a l s  were

eva lua ted  a t  the  f o u r th  grade read ing  l e v e l ;  and using the  Flesch

R ea d a b i l i ty  formula,  the  exper imental  curr icu lum m a t e r i a l s  were

eva lua ted  as  easy read ing .  The read ing  leve l  o f  the  exper imenta l  

cur r icu lum m a t e r i a l s  was im por tan t  because th e  m a t e r i a l s  were w r i t t e n  

to  be used in  general  mathematics c l a s s e s .  Aiken (1972) found the  

c o r r e l a t i o n  between read ing  a b i l i t y  and mathematics achievement to 

range from 0.04 to  0.86.  T h e re fo re ,  i f  t h e se  s tu d en t s  were low 

ach ieve rs  in  read ing ,  t h e r e  was a high p r o b a b i l i t y  t h a t  they would 

be low a ch iev e rs  in mathematics.

The Design o f  th e  Study and the  Procedure

For many r e sea rc h  p r o j e c t s  which invo lve  school c h i ld r e n  as 

s u b j e c t s ,  a r e s e a r c h e r  must use e s t a b l i s h e d  i n t a c t  c l a s s e s .  Since i t  

was not p o s s ib le  to randomly a s s ig n  s tu d en t s  to  the  Experimental  

Group and th e  Control Group f o r  t h i s  s tu d y ,  a t r u e  exper imental  design 

could not be used; th u s ,  a quas i -expe r im en ta l  d e s ig n ,  the  

n on -equ iva len t  Control Group was s e l e c t e d  (Campbell and S t a n l e y ,  1971).



34

The Control  Group, Group I ,  and an Experimental  Group,

Group I I ,  were i d e n t i f i e d  and i n t a c t  c l a s s e s  were randomly a ss igned  

to  t h e se  groups f o r  t h i s  s tudy ,  Both groups were s e l e c t e d  from 

e s t a b l i s h e d  i n t a c t  general  mathematics c l a s s e s ;  hence,  both groups 

were s i m i l a r  in a b i l i t y  and achievement.* However, t h i s  s i m i l a r i t y  

did  not permit  the  r e s e a r c h e r  to  e l im in a te  a p r e t e s t .

The study was designed to  l a s t  two weeks. During t h e s e  two 

weeks, t h e  Control  Group continued with  th e  u n s t ru c tu re d  c u r r e n t  

t r a d i t i o n a l  general  mathematics curr icu lum and the  Experimental  Group 

used th e  s p e c i a l l y  designed exper imental  curr iculum m a t e r i a l s .  No 

i n s t r u c t i o n s  were given to  t h e  p a r t i c i p a t i n g  t e ach e rs  who used the 

experimental  curr icu lum m a t e r i a l s  in o rde r  no t  to  in t ro d u ce  any bias  

from t h i s  source.  At the  end o f  two weeks, th e  fou r  p a r t i c i p a t i n g  

classroom te ac h e r s  adm in is te red  th e  Mathematics Problem Solving 

S u b te s t  o f  t h e  MAT, Form F, and th e  r e s u l t s  were c o l l e c t e d  by the  

r e s e a r c h e r  f o r  use as the  p o s t t e s t .

The da ta  c o l l e c t e d  were t r e a t e d  using Analysis  o f  Covariance 

(ANCOVA). The ANCOVA was s e l e c t e d  f o r  the  t re a tm en t  procedure  

because i t  i s  the  a p p r o p r i a t e  method f o r  t r e a t i n g  da ta  which i s  

s u b je c t  to  th e  i n f lu en c e  o f  o t h e r  f a c t o r s .  That i s ,  the  p o s t t e s t  

means o f  th e  Experimental Group and th e  Control Group w i l l  be 

a d ju s t e d .

*In th e  s e l e c t e d  school d i s t r i c t ,  s tu d en t s  were p laced  in 
general  mathematics c l a s s e s  accord ing  to  t h e i r  s tan d a rd ized  t e s t  
scores  in  a b i l i t y  and achievement in  mathematics ,  u s u a l ly  below the  
f o u r th  s t a n i n e .
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f o r  t h e s e  two groups with r e s p e c t  to  the  c o v a r i a t e ,  which p rev ious ly  

has been determined to  be an i n f lu e n c e  on the  dependent v a r i a b l e ,

Kirk (1968) noted t h a t  through ANCQVA, the  dependent v a r i a b l e  ( the  

a b i l i t y  to  so lve  verbal problems) can be a d ju s t e d  to  remove the  

e f f e c t s  o f  unco n t ro l led  sources: o f  v a r i a t i o n .  In t h i s  s tu d y ,  the  

s co re  on the  Mathematics Problem Solving S u b te s t  o f  the  MAT, Form G, 

was used as the  c o v a r i a t e .  A lso ,  s in ce  i n t a c t  c l a s s e s  were used 

in s t e a d  o f  a random sample o f  s u b j e c t s ,  the  ANCOVA was s e l e c t e d  as 

the  a p p r o p r i a t e  s t a t i s t i c a l  method to  t e s t  th e  nu l l  h y p o th e s i s .

F i n a l l y ,  Kirk (1968) f u r t h e r  noted t h a t  t h e r e  can be i n t e r p r e 

t a t i o n  d i f f i c u l t i e s  invo lv ing  th e  r e s u l t s  o f  ANCOVA when us ing i n t a c t  

c l a s s e s ;  t h u s ,  th e  p r e - s tu d y  d a ta  were a d d i t i o n a l l y  cons idered  in 

r e l a t i o n s h i p  to  the  f in d in g s  o f  t h i s  s tudy ,  and those  o f  a no the r  

a u th o r ,  i . e . ,  Chase (1960),  by con s id e r in g  th e  p re - s tu d y  d a ta  as 

d i s c r im in a t in g  v a r i a b l e s  in  th e  s t a t i s t i c a l  procedure  o f  d i s c r im in a n t  

a n a l y s i s .

The Measurement Instruments

The Mathematics Problem S u b te s t  f o r  the  MAT, Form G, was used 

as a p r e t e s t .  This s u b t e s t  o f  th e  MAT was adm in is te red  dur ing  the 

sp r in g  semester  to  a l l  e ig h th  grade  s tu d en t s  in  the  chosen school 

d i s t r i c t ;  t h e r e f o r e ,  t h e  r e s u l t s  o f  t h i s  s u b t e s t  were a v a i l a b l e  f o r  

a l l  s t u d e n t s  who were p o t e n t i a l  s u b je c t s  in t h i s  s tudy .  An a l t e r n a t e  

form, Form F, o f  th e  Mathematics Problem Solving S u b te s t  o f  the  MAT 

was used as the  p o s t t e s t ,  which was adm in is te red  to  th e  Control  Group
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and th e  Experimental  Group a t  t h e  conclus ion  o f  the  two-week s tudy.

A complete l i s t  o f  t h e  p re - s tu d y  da ta  c o l l e c t e d  can be found in 

Appendix E.

The Null Hypothesis  Tested  in the  Study

Ho; There i s  no s i g n i f i c a n t  d i f f e r e n c e  between the  
mean p o s t t e s t  s co res  o f  th e  s tu d en t s  in  the  
Control  Group, Group I ,  and the  s tu d en t s  in 
the  Experimental  Group, Group I I ,  as measured 
by the  Mathematics Problem Solving S u b te s t  o f  
the  M etropol i tan  Achievement Tes t  (Form F) a t  
the  .05 l e v e l .

The C o l l e c t i o n  o f  Data

Scores from th e  M etropo l i tan  Achievement Tes t  (MAT) and O t i s -  

Lennon Mental A b i l i t y  T e s t  (OLMAT) were c o l l e c t e d  f o r  use in  the  study 

and were ob ta ined  from th e  i n d iv id u a l  s t u d e n t ' s  cumula tive  f i l e s .

The fo l low ing  da ta  were r e t r i e v e d  from the  OMLAT and MAT r e s u l t s  in 

each s t u d e n t ' s  cumula tive  f i l e  and comprised the  p re - s tu d y  d a ta ;  

s c h o l a s t i c  a b i l i t y  ( I . Q . ) ;  r e a d in g ;  mathematics computation;  mathe

matics  concep ts ;  and mathematics problem so lv ing  (see  Appendix E . ) .  

These t e s t s ,  the  OMLAT and th e  MAT (Form G), were adm in is te red  to  a l l  

e ig h th  grade  s tu d en t s  in  the  chosen school d i s t r i c t  dur ing  the  spr ing  

semes te r  immediately preceding th e  s tudy.

The Problem Solving S u b te s t  o f  the  MAT, Form F, was used f o r  

th e  p o s t e s t  f o r  t h i s  s tudy (see  Appendix F) ,  and the  sco res  ob ta ined  

from th e  sp ec ia l  a d m in i s t r a t i o n  o f  t h i s  s u b t e s t ,  upon conc lus ion  o f  

the  two-week pe r iod ,  served as t h e  p o s t t e s t  da ta  f o r  the  p a r t i c i p a t i n g  

s u b j e c t s .



C h ap te r 4

THE DATA AND THE DISCUSSION OF THE DATA

Chapter 4 w i l l  p r e s e n t  the  da ta  c o l l e c t e d  dur ing  the  s tudy ,  

and immediately fo l lowing  each c o l l e c t i o n  o f  da ta  w i l l  be the  d i s 

cuss ion  o f  th e  d a ta .  Chapter 4 w i l l  g ive  the  d a ta  in  the  following 

o rd e r :  The s u b j e c t s ;  th e  p re - s tu d y  in fo rm at ion ;  th e  s e l e c t i o n  o f  the

c o v a r i a t e ;  the  ANCOVA; and a d d i t i o n a l  da ta  c o n s id e r a t i o n s .

The Subjec ts

I n i t i a l l y ,  th e  s u b j e c t s  s e l e c t e d  f o r  p a r t i c i p a t i o n  in t h i s  

s tudy  were 138 n in th  grade s tu d en t s  e n r o l l e d  in n ine  i n t a c t  general  

mathematics c l a s s e s  in  fo u r  d i f f e r e n t  schoo ls .  These s tu d en t s  had 

been s tudying  general  mathematics f o r  e i g h t  months as in d iv id u a l  

groups ,  each c l a s s  with  i t s  r e s p e c t i v e  t e a c h e r  f o r  th e  e n t i r e  per iod .  

Of th e  138 s tu d en t s  comprising th e se  i n t a c t  c l a s s e s ,  complete p re 

s tudy da ta  f o r  only  90 s tu d en t s  were a v a i l a b l e .  T he re fo re ,  only 

t h e se  90 s tu d en t s  f o r  whom complete p re - s tu d y  da ta  were a v a i l a b l e  

were inc luded as s u b je c t s  in  the  s tudy.

S ince  only i n t a c t  c l a s s e s  were a v a i l a b l e  f o r  use in  the  s tudy ,  

th e  s u b j e c t s  in  f i v e  c l a s s e s  in two o f  th e  fou r  schools  were randomly 

a ss igned  to  Group I I ,  th e  Experimental  Group (n=57). S tudents  in the
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fou r  c l a s s e s  in the  remaining two schools  were d e s ig n a ted  Group I ,  

the  Control  Group (n=33). Each c l a s s  r e t a in e d  i t s  r e g u la r  te ac h e r  

f o r  t h e  d u ra t io n  o f  th e  s tu d y ,  and only one t e a c h e r  from each o f  the  

fou r  schools  p a r t i c i p a t e d  in  t h e  exper iment .  (See Appendix G f o r  a 

l i s t i n g  o f  t e ac h e r  q u a l i f i c a t i o n s . )

The P re - s tu d y  Information

During th e  sp r in g  o f  t h e  s u b j e c t s '  e ig h th  grade school y e a r ,  

i . e . ,  th e  academic y e a r  immedia tely preceding the  s tu d y ,  the  MAT and 

th e  OMLAT were adm in is te red  to  them. The r e s u l t s  o f  th e se  t e s t s  were 

a v a i l a b l e  in th e  s u b j e c t s '  cumula tive  f o l d e r  and a l s o  on microf i lm  in 

t h e  s e l e c t e d  school d i s t r i c t ' s  Department o f  Research and Development. 

Both sources  were needed in o r d e r  to c o l l e c t  the  complete s e t s  o f  

p re - s tu d y  da ta  on each s u b j e c t  inc luded in th e  s tudy .  The OMLAT 

provided each s u b j e c t ' s  I .Q.  s c o r e ,  and the  s u b t e s t s  o f  the  MAT pro

vided raw s c o r e s ,  as well  as s tanda rd  s c o r e s ,  p e r c e n t i l e s ,  and 

s t a n i n e s ,  in the  fo l lowing a r e a s :  Reading; Mathematics Computation;

Mathematics Concepts;  and Mathematics Problem Solv ing. In a d d i t io n  

to  t h e  p re - s tu d y  in fo rm a t io n ,  each s u b j e c t ' s  sex was recorded.  

(Appendix E provides  a summary o f  the  p re - s tu d y  d a ta  c o l l e c t e d  f o r  

th e  90 s u b je c t s  who p a r t i c i p a t e d  in th e  s tudy and the  membership o f  

each s u b j e c t  in  e i t h e r  Group I o r  Group I I . )

The S e l e c t i o n  o f  the  Covar ia te

In o rd e r  to  s e l e c t  t h e  a p p r o p r i a t e  c o v a r i a t e  from the  p re 

s tudy d a ta ,  a Pearson Product Moment C o r r e la t io n  C o e f f i c i e n t  matr ix



was c a l c u l a t e d  f o r  th e  complete c o l l e c t i o n  o f  d a t a .  Table  1 g ives  a 

summary o f  the  m atr ix  f o r  th o se  c h a r a c t e r i s t i c s  most l i k e l y  to se rve  

as t h e  c o v a r i a t e .  (See Appendix H f o r  the  complete Pearson Product 

Moment C o r re la t io n  C o e f f i c i e n t  m a t r ix . )

Table 1

Pearson Product Moment C o r re la t io n  C o e f f i c i e n t  
w ith  the  P o s t t e s t

I .Q. Reading Computation Concepts

Problem
Solving

( P r e t e s t )

Problem-
Solving
P o s t t e s t .54 .45 .53 .54 .63

The mathematics problem-solv ing  p r e t e s t  had th e  h ig h es t  c o r 

r e l a t i o n  with th e  p o s t t e s t ;  t h u s ,  i t  was s e l e c t e d  as th e  c o v a r ia t e  

f o r  t h i s  study.

The Analys is  o f  Covariance

A f te r  completion o f  t h e  exper imental  procedure  (desc r ibed  in 

Chapter  3 ) ,  th e  Mathematics Problem Solving S u b te s t  o f  this MAT, Form 

F, was adm in is te red  as  a p o s t t e s t  to  the  90 s u b j e c t s  p a r t i c i p a t i n g  in 

th e  s tudy  during th e  sp r in g  semester  o f  1979. The p r e t e s t  means, the  

p o s t t e s t  means, and th e  a d ju s t e d  p o s t t e s t  means a r e ! l ' i s t e d  in  Table 2 

f o r  t h e  Control Group and th e  Experimental  Group. (The r e s u l t s  o f  the  

p o s t t e s t  a r e  l i s t e d  in  Appendix F.)
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The a n a l y s i s  o f  covar iance  (ANCOVA) was performed using 

sub-program ANOVA o f  th e  S t a t i s t i c a l  Package o f  Soc ia l  Sciences 

(SPSS Version 7 ,0  - June 27, 1977), The r e s u l t s  o f  th e  ANCOVA a re  

given in Table 2,

Table 2

P r e t e s t  Means, P o s t t e s t  Means, and Adjusted P o s t t e s t  Means 
f o r  the  Mathematics Problem Solving  S u b te s t  o f  the  MAT

P r e t e s t  Mean 
Form G

P o s t t e s t  Mean 
Form F

Adjus ted P o s t t e s t  Mean 
Form F

Control Group 
(n=33) 13.9 17.00 16.39

Experimental
Group
(n=57) 16.40 19.09 19.27

Overal l
(n=90) 15.49 18.32 —

The ANCOVA r e s u l t s  l e d  t o  the  d e c i s io n  to  r e j e c t  the  null  

hypothes is :

There i s  no s i g n i f i c a n t  d i f f e r e n c e  between th e  mean 
p o s t t e s t  s co re  o f  th e  s tu d en t s  in th e  Control  Group, Group 
I ,  and the  s tu d en t s  in th e  Experimental  Group, Group I I ,  as 
measured by th e  Mathematics Problem Solving S u b te s t  o f  the  
Metropol i tan  Achievement T es t  (Form F) a t  the  .05 l e v e l .

On the  use o f  ANCOVA with  i n t a c t  groups,  a l though  common in 

educa t iona l  r e s e a r c h ,  Kirk (1969) s t a t e d :

A note  o f  c au t io n  concern ing the  use o f  i n t a c t  groups 
i s  needed here .  Experiments o f  t h i s  type  a r e  always s u b je c t  
to  i n t e r p r e t a t i o n  d i f f i c u l t i e s  t h a t  a r e  not p r e s en t  when 
random ass ignment  i s  used in forming th e  exper imental  groups.
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T ab le  3

Analys is  o f  Covariance R esu l t s

Source o f  
V a r ia t io n

Sum o f  
Squares DF Mean Squares F

Main E f fe c t s 1081.82 2 540.91 28.94

Group ID 91.09 1 91.09 4.88*

Covar ia te 990.72 1 990.72 53.01

Explained 1081.72 2 540.91 28.94

Residual 1625.84 87 18.69

Total 2707 89 30.42

* S i g n i f i c a n t  a t  t h e  .03 l e v e l .

Null hypothesis  r e j e c t e d .

Even when a n a l y s i s  o f  covar iance  i s  s k i l l f u l l y  used ,  we 
can never be c e r t a i n  t h a t  some v a r i a b l e  t h a t  has been over
looked w i l l  no t  b ia s  th e  e v a lu a t io n  o f  an exper iment .  This 
problem i s  absen t  in  p ro p e r ly  randomized exper iments  because 
t h e  e f f e c t s  o f  a l l  u n c o n t ro l l e d  v a r i a b l e s  a re  d i s t r i b u t e d  
among th e  groups in  such a way t h a t  they can be taken in to  
account in the  t e s t  o f  s i g n i f i c a n c e .  The use o f  i n t a c t  
groups removes t h i s  sa feguard  (p. 452).

Since randomizat ion o f  th e  s u b j e c t s '  ass ignment  to  groups was 

no t  p o s s ib l e  f o r  t h i s  s tudy ,  a d d i t i o n a l  c o n s id e ra t io n  o f  the  data  may 

provide  some i n s i g h t  rega rd ing  th e  r e s u l t s  o b ta ined .

A dd i t iona l  Data C onside ra t ions

S tud ies  by Chase (1960) ,  Aiken (1972),  Davis (1973) ,  Brueckner 

and G rossn ick le  (1959),  and o t h e r  r e s ea rc h e r s  have found p o s i t i v e
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r e l a t i o n s h i p s  between th e  c h a r a c t e r i s t i c s  measured by th e  p re -s tudy  

d a t a ,  and t h e  a b i l i t y  o f  s tu d e n t s  to  so lve  verba l  problems. Hence, 

th e  r e s e a r c h e r  used th e se  p re - s tu d y  da ta  as d i s c r i m i n a t i n g  v a r i a b le s  

in  t h e  s t a t i s t i c a l  procedure  o f  D iscr im inan t  Ana lys is  (Sub-Program 

D isc r im in an t ,  SPSS, Version 7 . 0 - June 27, 1977) to  p rov ide  some ad

d i t i o n a l  i n s i g h t s  rega rd ing  the  r e s u l t s  o f  th e  ANCOVA in t h i s  s tudy.  

D iscr im inant  Analysis  was s e l e c t e d  because i t s  c l a s s i f i c a t i o n  func t ion  

i s  usefu l  in p r e d i c t i n g  a s t u d e n t ' s  success o r  l a c k  o f  success  (pass  

o r  f a i l )  in so lv ing  verba l  problems on the  b a s i s  o f  the  c h a r a c t e r 

i s t i c s  measured by th e  p re - s tu d y  d a t a ,  and thus  an examination o f  

t h e s e  c h a r a c t e r i s t i c s  might prove f r u i t f u l  f o r  the  above purpose.

This s tudy was conducted to  t e s t  the  e f f e c t  o f  s p e c i a l l y  

developed exper imenta l  mathematics curr icu lum m a t e r i a l s  on the  

a b i l i t y  o f  general  mathematics s tu d en t s  to  so lve  verbal problems; 

however, approximate ly  50 p e rc en t  o f  those  s tu d en t s  who used these  

exper imenta l  m a t e r i a l s  in th e  s tudy f a i l e d  th e  p o s t t e s t  (x < 20)*. 

T h e re fo re ,  the  au thor  looked t o  t h e  p re -s tudy  d a ta  f o r  a d d i t io n a l  

in fo rm at ion  to  dete rmine  i f  i t  was p o s s ib le  to  s t a t i s t i c a l l y  d i s 

t i n g u i s h  between th e  s tu d e n t s  who passed th e  p o s t t e s t  (x -  20) and 

those  who f a i l e d  the  p o s t t e s t ,  thus e s t a b l i s h i n g  th e  c l a s s i f i c a t i o n

*A score  o f  20 on th e  Mathematics Problem Solv ing  S u b te s t  o f  
t h e  MAT was s e l e c t e d  as a pass ing  score  because i t  c o n v e r t s  to  the  
30th p e r c e n t i l e  f o r  s tu d e n t s  a t  th e  beginning o f  th e  n i n t h  grade.  The 
w r i t e r  noted t h a t  f o r  o t h e r  g ra d e s ,  scores  a t  the  30th  p e r c e n t i l e  f o r  
th e  beginning o f  a grade leve l  d id  not drop below th e  f o u r t h  s t an in e  
when conver ted  f o r  th e  end o f  th e  grade l e v e l ;  t h u s ,  the  w r i t e r  
d e s ig n a te d  the  f o u r th  s t a n i n e  o r  h igher  (x i  20) as p a s s in g .  These 
convers ions  were based upon n a t io n a l  norms.
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f u n c t io n  o f  D iscr iminan t  A na lys i s .  All f i v e  c a t e g o r i e s  o f  the  p re 

s tudy da ta  were used to  dete rmine  i f  the  s u b j e c t s  in the  s tudy  could 

be c l a s s i f i e d  i n t o  two g roups ,  i . e . ,  pass o r  f a i l .

Examination o f  th e  p o s t t e s t  r e s u l t s  f o r  the  Control Group and 

t h e  Experimental  Group ( see  Appendix F) showed t h a t  some s u b je c t s  in 

th e  Control  Group (Group I )  passed the  p o s t t e s t  with a sco re  o f  20 or  

g r e a t e r ,  while  some s u b j e c t s  in  the  Experimental  Group (Group I I )  

f a i l e d  t h e  p o s t t e s t  with a s co re  o f  19 o r  l e s s .  Thus, two new groups 

were co n s t ru c te d  from each o f  Group I and o f  Group I I ,  i . e . ,  a group 

c o n s i s t i n g  of  those  who passed th e  p o s t t e s t ,  and a group c o n s i s t i n g  o f  

those  who f a i l e d  t h e  p o s t t e s t .  These new groups a r e  r e f e r r e d  to  as 

Group P and Group F, r e s p e c t i v e l y .  (See Appendix I f o r  s u b j e c t  

membership in Group P and Group F . )

Table 4 summarizes th e  p re - s tu d y  da ta  mean raw scores  f o r  

those  s tu d en t s  in  the  Control  Group who f a i l e d  the  p o s t t e s t  and those  

s tu d e n t s  in the  Control  Group who passed th e  p o s t t e s t .  The mean raw 

sco re  f o r  every v a r i a b l e  f o r  those  s u b je c t s  who passed th e  p o s t t e s t  

was observed to  be g r e a t e r  than th e  mean raw sco re  f o r  th o se  s u b je c t s  

who f a i l e d  the p o s t t e s t ,  thus  i n d i c a t i n g  t h a t  a l l  f i v e  v a r i a b l e s  were 

im por tan t  in the  a c q u i s i t i o n  o f  verbal problem-solv ing  s k i l l s ,  as 

i n d i c a t e d  by the  measured a b i l i t y  to  so lve  verbal problems. Twenty- 

seven p e rc en t  o f  the  Control  Group passed the  p o s t t e s t ,  even though 

they d id  not exper ience  th e  s p e c i a l l y  designed curr icu lum m a t e r i a l s .  

Th is ,  p lu s  the  f a c t  t h a t  approximate ly  50 p e rc en t  o f  the  Experimental 

Group f a i l e d  the  p o s t t e s t ,  provided a d d i t i o n a l  i n c e n t i v e  t o  examine 

the  p re - s tu d y  da ta  f o r  in fo rm at ion  t h a t  might p o s s ib ly  p rovide  some 

i n s i g h t s  regard ing  the  outcome o f  th e  ANCOVA.
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T ab le  4

The P re-s tudy  Data Mean Raw Scores f o r  the  
Pass Subgroup and the  Fail  Subgroup 

o f  the  Control  Group

V ar iab le Fail  Group9
X

Pass Groupb
X

D iffe rence  
between 

th e  Means

Sub. I .Q. 87 97 10

MAT Read. 38 48 10

MAT Comp. 16 20 4

MAT Cpts. 13 20 7

MAT Ps. 12 19 7

a n=24

bn=9

Table  5 summarizes t h e  p re - s tu d y  mean raw scores  f o r  those  

s tu d e n t s  in  th e  Experimental Group who f a i l e d  the  p o s t t e s t  and those  

s tu d en t s  in  the  Experimental Group who passed the  p o s t t e s t .  The mean 

raw sco re  f o r  every v a r i a b l e  f o r  those  s u b je c t s  who passed the  p o s t 

t e s t  was observed to be g r e a t e r  than th e  mean raw sco re  f o r  those  

s u b je c t s  who f a i l e d  t h e  p o s t t e s t .  These da ta  again  i n d i c a t e d  t h a t  a l l  

f i v e  v a r i a b l e s  were impor tan t  to  the  a c q u i s i t i o n  o f  verbal problem

so lv ing  s k i l l s ,  as i n d i c a t e d  by t h e  measured a b i l i t y  to  so lv e  verbal 

problems.
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The P re - s tudy  Data Mean Raw Scores f o r  the  
Pass Subgroup and th e  Fail  Subgroup 

o f  th e  Experimental Group

S u b te s t Fail  Group3

X

Pass Group*3
X

D iffe rence  
between 

the  Means

Sub. I .Q. 8 8 97 9

MAT Read. 39 52 13

MAT Comp. 16 21 5

MAT Cpts. 16 21 5

MAT Ps. 14 19 5

an=29

brl=28

A comparison o f  the  d i f f e r e n c e  between mean raw sco res  fo r  the  

s u b je c t s  in  th e  Control  Group (Table 4) and the  s u b je c t s  in  the  

Experimental Group (Table 5) in d i c a t e d  t h a t  the  pass group, w i th in  the  

Control  Group and th e  Experimental  Group, had approximate ly  the  same 

range between them and the  s tu d en t s  in th e  f a i l  group, w i th in  the 

Control Group and th e  Experimental  Group. Also ,  a comparison of  

mean scores  o f  s u b je c t s  in  the  Control  Group who f a i l e d  the  p o s t 

t e s t  and s u b je c t s  in th e  Experimental  Group who f a i l e d  the  p o s t t e s t  

shows t h a t  th e se  s tu d en t s  have s i m i l a r  s co res  on th e  f i v e  p re - s tu d y  

v a r i a b l e s .  The same can be s a id  f o r  s tu d en t s  in the  Control  Group 

and s tu d en t s  in th e  Experimental Group who passed th e  p o s t t e s t .
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These comparisons provided a d d i t i o n a l  suppor t  f o r  th e  w r i t e r ' s  

d e c i s io n  to  f u r t h e r  examine th e  p re - s tu d y  d a ta  as i t  r e l a t e d  to  the  

s t u d e n t s ’ a c q u i s i t i o n  o f  mathematics verba l  problem-so lv ing  s k i l l s .

Table  6 l i s t s  th e  s tu d e n t s  in th e  newly c o n s t r u c te d  F group 

o f  t h e  Control Group whose p re - s tu d y  da ta  sco res  r e s u l t e d  in d i s c r i m i 

nan t  sco res  t h a t  gave them a h igher  p r o b a b i l i t y  o f  being in  the  pass 

group; in  o th e r  words, th o se  who f a i l e d  and had a h ighe r  p r o b a b i l i t y  

o f  pass ing  accord ing t o  t h e i r  d i s c r im in a n t  s c o r e s .  There were two 

s tu d e n t s  in  the  Control Group (n=33) who were m i s c l a s s i f i e d ,  and both 

o f  them f a i l e d .  Visual comparison o f  t h e i r  p r e - s tu d y  d a ta  with t h a t  

in  Table  4 did no t  e x h i b i t  a p a t t e r n  to  t h e  r e s e a r c h e r .

Table 6

Pre-s tudy  Data and D iscr im inan t  Scores  f o r  Those 
S tuden ts  in  t h e  Control  Group Who Were 

I n c o r r e c t l y  C l a s s i f i e d  by the  
Discr im inan t  Analysis

Stud. # Actual
Group

Higher
Prob.
Group

I.Q. Read. Comp. Cone.

Prob.
Sol .  Discr .  

( P r e t e s t )  Score

27 Fail Pass 94(28)a 38(16) 21(32) 21(40) 16(26) -1 .302

29 Fail Pass 88(22) 55(38) 18(24) 16(22) 16(26) „ .995

aP e r c e n t i l e  ranks a r e  enclosed in  p a re n th ese s .

Table 7 l i s t s  t h e  s tu d e n t s  in  the  Experimental Group whose p r e 

s tudy da ta  scores  r e s u l t e d  in d i s c r im in a n t  scores, t h a t  gave them a



T ab le  7

47

Pre - s tu d y  Data and D iscr iminan t  Scores f o r  Those 
S tudents  in  t h e  Experimental  Group Who Were 

I n c o r r e c t l y  C l a s s i f i e d  by the  
D isc r im inan t  Analysis

S tud .# Actual
Group

Higher
Prob.
Group

I.Q. Read. Comp. Cone.
Prob. Disc.  
S o l . Score

38 Fail Pass 104(51)a 37(16) 15(18) 12(10) 13(16) - .382
47 Fail Pass 92(26 36(14) 20(30) 14(16) 19(36) - .136
51 Fail Pass 82(12) 38(16) 33(78) 22(44) 30(82) - .949
52 Fail Pass 99(33) 59(44) 24(40) 24(50) 17(30) -1 .140
56 Fail Pass 99(41) 50(32) 16(20) 11( 8) 17(30) - .414
75 Fai 1 Pass 93(35) 60(48) 20(30) 21(40) 18(32) - .425
88 Fail Pass 98(51) 60(48) 13(12) 18(28) 13(16) - .015

39 Pass Fail 87(18) 60(48) 13(12) 12(10) 19(36) .536
69 Pass Fail 78( 8) 26( 6) 21(32) 9( 4) 12(14) 1.312
70 Pass Fail 91(36) 31(10) 19(26) 13(14) 8( 4) .613
72 Pass Fail 88(22) 51(32) 20(30) 18(28) 18(32) .057
76 Pass Fail 86(14) 32(10) 17(22) 17(26) 16(26) .751
79 Pass Fail 99(40) 43(22) 9( 4) 18(28) 9( 6) .604
83 Pass Fail 97(36) 35(14) 18(24) 17(26) 12(14) - .009

a P e r c e n t i l e  ranks  a re  enclosed  in p a ren th ese s .

h igher  p r o b a b i l i t y  o f  being in the  o th e r  group; in o t h e r  words,  those  who 

f a i l e d  and had a h ighe r  p r o b a b i l i t y  o f  p a s s in g ,  and th o se  who passed and 

had a h ighe r  p r o b a b i l i t y  o f  f a i l i n g .

Comparing Table 7 with  Table 6,  i t  can be seen t h a t  more s tu d en t s  

in t h e  Experimental  Group (16 p e rc en t )  were m i s c l a s s i f i e d  than  in the  

Control Group (6 p e r c e n t ) .  F u r th e r  in sp ec t io n  o f  Table 7 showed t h a t  

seven s tu d en t s  who passed should  have f a i l e d  and seven s tu d e n t s  who 

f a i l e d  should have passed.  Visual comparison o f  t h e se  s t u d e n t s '
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T ab le  8

D iscr im inan t  A na lys is  Summary 
f o r  th e  Control  Group

Step
Number

V ar iab le
Entered

F to  
Enter

Number
Included

W ilk ' s  
Lambda

1 Mat Ps. 41.45 1 .42768

2 Sub. I .Q. 6.83 2 .34847

3 MAT Cpts. 1.11 3 .33560

4 MAT Comp.a .24 4 .33277

5 MAT Read.3 .22 5 .33012

aVery l i t t l e  c o n t r i b u t i o n .

Table  9

D isc r im inan t  Ana lys is  Summary 
f o r  th e  Experimental  Group

Step
Number

V ariab le
Entered

F to  
Enter

Number
Included

W ilk ' s
Lambda

1 Sub. I .Q. 21.59 1 .71814

2 MAT Comp. 8.03 2 .62513

3 MAT Ps. 1.05 3 .61296

4 MAT Read.3 .24 4 .61009

aVery l i t t l e  c o n t r i b u t i o n .
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pre -s tu d y  da ta  in Table 7 with t h a t  in Table 5 d id  not e x h i b i t  a 

p a t t e r n  to  t h e  r e s e a r c h e r ;  however? a v i sua l  comparison o f  Table 4 

with Table 5 did i n d i c a t e  the  importance o f  t h e s e  v a r i a b l e s ,  in t h a t  

the  P group scored h igher  in every ca tego ry  than the  F group.

Table 8 summarizes the  r e s u l t s  f o r  the  s tepw ise  s e l e c t i o n  o f  

v a r i a b l e s  procedure  f o r  d i s c r im in a n t  a n a l y s i s  us ing the  minimum 

Wilk 's  Lambda as c r i t e r i o n  f o r  i n c l u s i o n .  The v a r i a b l e s  (p r e - s tu d y  

d a ta )  were en te red  s tepwise  in o r d e r  o f  the  h ig h e s t  c o r r e l a t i o n  with 

the  p o s t t e s t  t o  the  lowest  c o r r e l a t i o n  with  the  p o s t t e s t .  Thus, a l l  

f i v e  v a r i a b l e s  were en te r ed  i n to  the  s tepw ise  p rocedure ,  and none 

were removed. This i n d i c a te d  t h a t  a l l  f i v e  v a r i a b l e s  c o n t r ib u te d  to 

the  placement o f  a s tu d e n t  in the  pass group o r  the  f a i l  group. Hence, 

i t  was concluded t h a t  i f  a s tu d en t  in the  Control  Group i s  expected 

to  o b ta in  a pass ing  s co re  (x > 20) on th e  Problem Solving S u b te s t  

(Form F) o f  th e  MAT, t h a t  s tu d en t  must have s i m i l a r  scores  on th e  f i v e  

p re -s tu d y  c a t e g o r i e s  ( i . e . ,  v a r i a b l e s )  as th o s e  who passed the  p o s t t e s t  

( see  Table 4) .  F u r th e r ,  an examination o f  th e  da ta  in  Table  1 showed 

a p o s i t i v e  c o r r e l a t i o n  between th e  p o s t t e s t  and th e se  v a r i a b l e s .  Thus, 

i t  was concluded t h a t  t h i s  p o s i t i v e  r e l a t i o n s h i p  between the f i v e  

v a r i a b l e s  and the  p o s t t e s t  was a source  o f  in f lu e n c e  on th e  ANCOVA 

r e s u l t s .

Table  9 summarizes the  r e s u l t s  o f  th e  d i s c r im in a n t  a n a ly s i s  

f o r  th e  Experimental Group. The v a r i a b l e s  (p re - s tu d y  da ta )  were 

en te r ed  s tepw ise  in  o rd e r  o f  the  h ig h e s t  c o r r e l a t i o n  with  the  p o s t 

t e s t  t o  th e  lowest c o r r e l a t i o n  with the  p o s t t e s t .  Of the  f i v e  

v a r i a b l e s ,  fo u r  were inc luded  in the  d i s c r im in a n t  a n a l y s i s  and the
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f i f t h ,  the  mathematics concepts  raw sc o r e ,  was not inc luded .  The 

change in  t h e  WiIk 's  Lambda f o r  the  mathematics concepts  score  was 

n o t  l a r g e  enough to  i n d i c a t e  t h a t  i t  made a s i g n i f i c a n t  c o n t r i 

bution to  the  c a l c u l a t i o n  o f  the  d i s c r im in a n t  s c o r e s .  This i n d i 

ca ted  t h a t  the  fo u r  v a r i a b l e s  l i s t e d  in Table 9 c o n t r ib u te d  to  the  

d i s c r im in a n t  s co re  f o r  each s u b j e c t  in the  Experimental  Group, and 

t h u s ,  t h e i r  placement in  t h e  pass group o r  f a i l  group,  as measured by 

the  Form F Problem Solving S u b te s t  o f  th e  MAT. Hence, i t  was concluded 

t h a t  i f  a s tu d e n t  uses t h e  experimental  mathematics curr iculum 

m a te r i a l s  (see  Appendix A),  and i s  expected to  ob ta in  a pass ing score  

(x ^ 20) in  so lv ing  verbal problems as measured by t h e  Mathematics 

Problem Solving S u b te s t  o f  MAT, Form F, t h a t  s t u d e n t  must have scores  

s i m i l a r  to those  f o r  t h e se  fo u r  v a r i a b l e s  as l i s t e d  in Table 5. F u r th e r ,  

a comparison o f  the  da ta  in Table 1 showed p o s i t i v e  c o r r e l a t i o n s  

between th e  p o s t t e s t  and t h e s e  fo u r  v a r i a b l e s .  Thus,  i t  was concluded 

t h a t  t h i s  p o s i t i v e  r e l a t i o n s h i p  between th e  fo u r  v a r i a b l e s  and the  

p o s t t e s t  was a source  o f  in f lu e n c e  on the  ANCOVA r e s u l t s .

Even though th e  ANCOVA r e s u l t  led  th e  r e s e a r c h e r  to r e j e c t  

th e  null  hypothes is  a t  t h e  .05 l e v e l ,  i t  did  no t  y i e l d  to  the  

r e s e a r c h e r  any in form at ion  rega rd ing  th e  p re - s tu d y  v a r i a b l e s '  e f f e c t  

on th e  s t u d e n t ' s  a b i l i t y  to  so lv e  verbal problems. From Table 1, i t

can be seen t h a t  each v a r i a b l e  had a p o s i t i v e  c o r r e l a t i o n  with th e

p o s t t e s t ;  hence,  i t  was concluded t h a t  each v a r i a b l e  had an e f f e c t

on th e  s t u d e n t ' s  a b i l i t y  t o  so lve  verbal problems. Yet,  the

q ues t ion  o f  th e  importance o f  each v a r i a b l e  remained unanswered.

Thus, the  r e s e a r c h e r  used d i s c r im in a n t  a n a ly s i s  to  f u r t h e r  examine
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t h e  p re - s tu d y  d a ta ,  By examining Tables 4 and 5, the  importance o f  

each p re - s tu d y  v a r i a b l e  can be seen;  the  mean raw score  o f  each 

p re - s tu d y  data  ca tegory  ( v a r i a b l e )  f o r  s tuden t s  who passed the  

p o s t t e s t  was g r e a t e r  than th e  mean raw score  on each p re - s tu d y  

da ta  ca tegory  ( v a r i a b l e )  f o r  those  s tu d en t s  who f a i l e d  the  p o s t t e s t .  

Tables 6 through 9 e s t a b l i s h e d  th e  r e l a t i v e  importance o f  each 

p re - s tu d y  da ta  ca tegory  ( v a r i a b l e )  and combinations o f  the  v a r i a b l e s .  

The in format ion  in Tables 4 through 9 may prove useful in  p r e d i c t i n g  

which s tu d e n t s  w i l l  be succe ss fu l  in a cq u i r in g  verbal problem

so lv ing  s k i l l s  as measured by th e  Problem Solving S u b te s t  o f  the  MAT, 

Form F. A d d i t io n a l ly ,  th e  examinat ion o f  the  p re - s tu d y  d a ta  

c a t e g o r i e s  v e r i f i e d  the  r e s u l t s  o f  severa l  o th e r  r e s e a r c h e r s ,  i . e . ,  

Aiken (1972) ,  Chase (1960) ,  Davis (1973),  and o t h e r s ,  who examined 

the  e f f e c t s  o f  th e se  same v a r i a b l e s  ( I . Q . ,  r e a d in g ,  mathematics 

computa tion,  and mathematics concep ts )  on problem-solv ing a b i l i t y  o f  

s t u d e n t s .  F i n a l l y ,  th e  a d d i t i o n a l  examination o f  the  p re - s tu d y  da ta  

allowed th e  r e s e a rc h e r  t o  g a th e r  o b j e c t i v e  in form at ion  rega rd ing  

th e se  v a r i a b l e s ,  and t h u s ,  t h e i r  e f f e c t  on a s t u d e n t ' s  a b i l i t y  to  

so lve  verba l  problems, which man ifes ted  i t s e l f  as an in f l u e n c e  ;on 

the  ANCOVA r e s u l t s .



C h ap te r  5

SUMMARY AND RECOMMENDATIONS 

Summary

As noted in Chapter 2, s tu d en t s  e n r o l l e d  in  general  mathe

matics  courses  have no t  had ample i n s t r u c t i o n  in  so lv ing  verbal problems. 

Several  reasons  were g iven , inc lu d in g :  (1) emphasis was.p laced on

computation; (2) r e lu c t a n c e  on the  p a r t  o f  th e  te ac h e r  to  teach  

verbal problem-so lv ing  techn iques  and methods; (3) l ack  o f  e x p e r t i s e  

on th e  p a r t  o f  the  t e a c h e r  to  te ach  verbal problm e-solv ing  techniques  

and methods; and (4) l ack  o f  s p e c i f i c  cur r icu lum m a te r i a l s  to  use 

with  general  mathematics s tu d e n t s .

The purpose o f  t h i s  s tudy was to  dete rmine  the  e f f e c t  o f  a 

s p e c i a l l y  prepared curr icu lum m a te r ia l  on th e  verbal problem-solv ing 

a b i l i t y  o f  genera l  mathematics s t u d e n t s .  The s p e c i f i c  re sea rch  

ques t ion  in v e n t ig a t e d  was: What i s  th e  e f f e c t  o f  the  type  o f

i n s t r u c t i o n a l  m a t e r i a l s  on th e  a c q u i s i t i o n  o f  verbal problem-solv ing 

s k i l l s  o f  general  mathematics s tu d en t s?  This re sea rch  ques t ion  was 

examined by t e s t i n g  the  nu l l  h y p o th e s i s ,  Ho: There i s  no s i g n i f i 

c an t  d i f f e r e n c e  between t h e  mean p o s t t e s t  s co re s  o f  t h e  s tu d en t s  in  

th e  Control  Group, Group I ,  and the  s tu d en t s  in  the  Experimental 

Group, Group I I ,  as  measured by the  Mathematics Problem Solving
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S u b te s t  o f  t h e  M etropo l i tan  Achievement Tes t  (Form F) a t  the  .05 

l e v e l .  The nu l l  hypo thes is  was t e s t e d  us ing 90 s u b j e c t s  s e l e c t e d  

from nine  c l a s s e s  from fo u r  d i f f e r e n t  j u n i o r  high schools  in a 

s e l e c t e d  school d i s t r i c t  in  Nevada, with 33 s u b j e c t s  in  the  Control 

Group and 57 s u b je c t s  in  th e  Experimental  Group.

The nu l l  hypo thes i s  was t e s t e d ,  us ing the  ANCOVA, and was 

r e j e c t e d ,  with th e  exper imental  r e s u l t s  s i g n i f i c a n t  a t  l e s s  than 

t h e  .05 l e v e l .  However, i n t e r p r e t a t i o n  d i f f i c u l t i e s  f o r  ANCOVA, 

based in  th e  non-random ass ignment o f  s u b je c t s  to  groups in the  s tudy ,  

led  th e  au th o r  to  a d d i t i o n a l  da ta  c o n s id e ra t io n s  us ing the  p re -s tudy  

d a ta  as d i s c r im in a t in g  v a r i a b l e s  and th e  p o s t t e s t  r e s u l t s  as a 

c l a s s i f i c a t i o n  c r i t e r i o n  in  a d i s c r im in a n t  a n a l y s i s .

The r e s u l t s  o f  t h e  d i s c r im in a n t  a n a l y s i s ,  us ing thle p re - s tu d y  

d a t a ,  were in  agreement w i th  t h e  r e s u l t s  o f  a s tudy conducted by 

Chase in 1960 to  de termine  which f a c t o r s  were most e f f e c t i v e  in 

p r e d i c t i n g  success in so lv in g  verbal problems. The r e s u l t s  o f  the  

d i s c r im in a n t  a n a l y s i s  led  t h i s  au tho r  to  agree  w i th  the  e a r l i e r  

r e s e a r c h e r s  t h a t  r e a d in g ,  i n t e l l e c t u a l  f a c t o r s ,  mathematics compu

t a t i o n ,  and a knowledge o f  mathematics concepts  a r e  e f f e c t i v e  in 

p r e d i c t i n g  success  in  t h e  a c q u i s i t i o n  o f  verbal problem-solv ing  

s k i l l s ,  and t h u s ,  t h e se  v a r i a b l e s  may have in f lu en ced  the  outcome of  

t h e  ANCOVA o f  t h i s  s tudy .

Recommendations f o r  F u r the r  Research

Related s tu d i e s  o f  th e  fo llowing types  may p rov ide  useful  

in form at ion  to  educa to rs  in th e  area  o f  verbal problem-solv ing



n s t r u c t i o n .

1. A r e p e a t  o f  t h i s  s tudy using  a t r u e  exper imenta l  d e s ig n ,  

i . e . ,  a random sample o f  general  mathematics s tu d en t s  as 

s u b j e c t s ,  thus e l im in a t in g  th e  i n t e r p r e t a t i o n  o f  the  

ANCOVA r e s u l t s  problem exper ienced  with i n t a c t  c l a s s e s  

(Kirk ,  1969).

2. A s tudy u t i l i z i n g  th e  f i v e  p re - s tu d y  v a r i a b l e s ,  and use 

o f  d i s c r im in a n t  a n a ly s i s  to  p r e d i c t  success  o r  f a i l u r e  

o f  t h e  s u b je c t s .

3. A s tudy u t i l i z i n g  the  f i v e  p re - s tu d y  v a r i a b l e s ,  the  

exper imental  mathematics m a t e r i a l s ,  and a t r u e  e x p e r i 

mental d e s ig n ,  and use o f  d i s c r im in a n t  a n a l y s i s  to 

p r e d i c t  success  o r  f a i l u r e  o f  t h e  s u b je c t s .

4. A s tudy  u t i l i z i n g  d i s c r im in a n t  a n a l y s i s  to  de termine 

which p re - s tu d y  da ta  c h a r a c t e r i s t i c s ,  o r  combination o f  

c h a r a c t e r i s t i c s ,  a r e  most impor tan t  f o r  s tu d en t  

a c q u i s i t i o n  o f  verbal problem-solv ing  s k i l l s .

5. A s tudy to  determine which s t u d e n t s ,  i . e . ,  below-average ,  

average ,  o r  above-average,  might b e n e f i t  most from 

curr icu lum m a te r i a l s  o f  the  type  used in t h i s  study.

6. Using th e  exper imenta l  mathematics m a te r i a l s  (Appendix 

A), de termine which p a r t s  o f  t h e  exper imenta l  m a te r i a l s  

c o n t r ib u te d  most to  the  a c q u i s i t i o n  o f  verbal problem

so lv in g  s k i l l s  o f  a s t u d e n t ,  and which p re - s tu d y  da ta  

c o n t r i b u t e s  most to  t h i s  s k i l l  development f o r  each 

p a r t  o f  the  curr icu lum m a t e r i a l s .
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MESSAGE TO STUDENTS

This u n i t  Qn s t o r y  problems i s  to  g ive  you a chance to  use your math 

s k i l l s  t o  so lve  problems from rea l  l i f e .  In rea l  l i f e ,  problems such

a s : ,  8X7; $4.59 + $5 .49 ;  o r  $62,50 - $12.00 a r e  not found by them

s e lv e s .  By them selves ,  t h e se  a r e  e x e r c i s e s  in  math and t h e i r  purpose 

i s  f o r  you to  p r a c t i c e  adding ,  s u b t r a c t i n g ,  m u l t ip ly in g  and d iv id in g .  

They have very l i t t l e  meaning in r e a l  l i f e  and a r e  not g iv ing  you a 

chance to  so lve  problems.

In rea l  l i f e ,  you w i l l  f in d  th e  fo l lowing  kinds o f  problems:

Example 1).  E igh t  t r a c k  tapes  c o s t  $6.00 each. How much wi l l  
f i v e  o f  t h e se  tapes  co s t?

Example 2) .  The red t - s h i r t  c o s t s  $4.95 and the  blue t - s h i r t  
c o s t s  $5.49.  Ann bought one o f  each c o lo r .  How 
much d id  she pay f o r  th e  two t - s h i r t s ?

Example 3) .  Las t  week, B i l l  made $62.50. His boss kept  $12.50
f o r  income tax .  How much was h is  take-home pay?

To be ab le  to  work th e  above problems and o t h e r  problems l i k e  them, 

you must be a b le  to  add,  s u b t r a c t ,  m u l t ip ly  and d iv id e .  These a re  

the  types  o f  problems your  t e ac h e rs  had in mind when they were 

teach ing  you to  add, s u b t r a c t ,  m u l t ip ly  and d iv id e .  They were not 

t eaching  you 3X5, 2+7, 9-3 and o th e r  f a c t s  j u s t  f o r  the  sake o f  

l e a rn in g  them. They knew t h a t  you would need th e se  f a c t s  to  so lve  

problems you w i l l  meet in r ea l  l i f e .
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This u n i t  i s  w r i t t e n  to  give you a chance t o  p r a c t i c e  so lv ing  problems 

from rea l  l i f e  us ing th e  math s k i l l s  you have lea rned ,  Solving  r e a l -  

l i f e  problems o r  s t o r y  problems i s  a s k i l l  which does not come easy 

f o r  most s tu d e n t s .  Most s tu d en t s  have to  work to  l e a rn  t h i s  much- 

needed s k i l l .  Th e re fo re ,  i f  you a re  not a b le  to  so lve  th e se  problems 

in  t h e  beg inn ing ,  d o n ' t  g ive  up. Keep t r y i n g .  This u n i t  i s  w r i t t e n  

to  help you le a rn  to  so lve  problems from rea l  l i f e - - t h e  kind o f  

problems t h a t  you w i l l  be faced with  in a very few y e a r s .

STEPS FOR SOLVING VERBAL PROBLEMS

Your t e ach e rs  know t h a t  t h e r e  a re  o th e r  s t e p s  t h a t  can be used to  

so lve  r e a l - l i f e  problems. Your t e ach e rs  know t h a t  t h e r e  a r e  some 

r e a l - l i f e  problems t h a t  you can read and answer w i thout  going through 

a l l  o f  t h e  s tep s  below. However, t h e r e  a re  many r e a l - l i f e  problems 

t h a t  cannot be solved so e a s i l y .  I t  i s  f o r  t h e se  problems t h a t  we 

need to  p r a c t i c e  us ing the  s tep s  below. Then, when we meet one o f  

t h e s e ,  we can use th e  s tep s  to  solve  i t .

You w i l l  f i n d  t h a t  by using th e se  s t e p s ,  you w i l l  be a b le  to  so lve  

r e a l - l i f e  problems e a s i e r .  Be sure  you go through each s t e p  f o r  

every problem, no m a t t e r  how simple i t  may appear  to  you. When you 

ge t  to  th e  ha rde r  problems, you w i l l  see how easy .they a re  to  so lve .  

Don 't  f o r g e t ,  use a l l  o f  the  s teps  f o r  each and every problem.

Steps

1).  READ CAREFULLY AND BE SURE YQU UNDERSTAND THE PROBLEM. This i s  a 

big s t e p .  You must read c a r e f u l l y  to  f in d  th e  problem. Do not be a 

wise guy and read through qu ick ly .  This i s  no t  a course  in speed
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read ing .  Careful read ing  saves t ime because you do not have to go 

back and read th e  problem again .  I t  i s  no t  fun to  work long and hard 

on a problem and then f in d  ou t  t h a t  you d id  not unders tand the  problem. 

I f  you a re  not su re  you unders tand th e  problems, ask your t e ac h e r  

f o r  help ,

2) .  DECIDE WHAT IS GIVEN. Before you t r y  to  so lve  any problem, you 

must decide  what you a r e  given to  help  you so lve  the  problem. You 

must be a b le  t o  s o r t  t h i s  ou t .

3) .  DECIDE WHAT IS TO BE FOUND. You cannot begin to  so lve  a problem 

i f  you do no t  know what i s  to  be found. You should be a b le  to  s o r t  

ou t  what i s  given from what i s  to  be found. This s t e p  should be done 

with  c a r e .  You do no t  want to spend t ime so lv in g  a problem and f ind  

out t h a t  you d id  no t  f i n d  what was asked f o r .

4 ) .  DECIDE WHICH OPERATIONS AND NUMBERS TO USE. Are you going to  add, 

s u b t r a c t ,  m u l t i p l y ,  d iv id e  o r  do more than one o f  th e se  to  f i n d  the  

answer. I f  you read c a r e f u l l y  and unders tand the  problem, you should 

be a b le  to  dec ide .  I f  you a re  having t r o u b l e  with t h i s  s t e p ,  ask 

your t e a c h e r  f o r  he lp .

5) .  ESTIMATE YOUR ANSWER. By performing t h i s  s t e p ,  you w i l l  have an 

idea o f  what th e  r i g h t  answer should be. However, you should not 

guess .  I t  may take  a l i t t l e  t ime to  e s t im a te  the  answer,  but i t  i s

well worth i t .  I f  your  f i n a l  answer and your  es t im ated  answer a re

f a r  a p a r t ,  then you e i t h e r  have a poor e s t im a te  o r  your f i n a l  answer 

i s  wrong. I f  t h i s  happens,  then you should re-work the  problem.

Most e s t im a te s  a re  found by rounding o f f  th e  numbers and working the

problems using t h e s e  numbers.
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6) .  FIND YOUR ANSWER. In f in d in g  the  answer,  be c a re fu l  and t r y  to 

avoid s i l l y  and c a r e l e s s  m is takes .  Many s tu d en t s  make mis takes  be

cause they  a re  in a h u r r y > c a r e l e s s ,  o r  d o n ' t  know how to  add, 

s u b t r a c t ,  m u l t ip ly  o r  d iv id e ,  Perform t h i s  s t e p  c a r e f u l l y .

7) .  CHECK YOUR ANSWER. Read th e  problem aga in .  Check your f i n a l  

answer with  your e s t im a ted  answer.  Are they c lo se?  Does your  f i n a l  

answer appear  to  answer th e  problem? Does i t  make sense  to  you? I f  

your answer t o  any o f  t h e se  ques t ions  i s  "no,"  then you should work 

the  problem aga in .

GOAL STATEMENTS

A f te r  you complete t h i s  u n i t ,  you should be a b l e  to :

1). Read and unders tand  r e a l - l i f e  ( s t o r y )  problems;

2 ) .  Decide what i s  given in  a r e a l - l i f e  ( s t o r y )  problem;

3).  Decide what i s  t o  be found in a r e a l - l i f e  ( s t o r y )  problem;

4) .  Decide which o p e r a t io n s  and numbers to  use to  so lve  a 

r e a l - l i f e  ( s t o r y )  problem;

5) .  Es t imate  an answer f o r  a r e a l - l i f e  ( s t o r y )  problem;

6) .  Find th e  c o r r e c t  answer f o r  a r e a l - l i f e  ( s t o r y )  problem; and

7) .  Decide whether o r  not you have c o r r e c t l y  solved the  problem.



1) Sue pays $45,00 a month f o r  
c a r  in surance ,  How much 
doe she pay a year?

STEPS:

1) READ CAREFULLY

2) GIVEN: Car insu rance  -
$45.00 a month

3) FIND: Cost f o r  th e  y e a r

4) OPERATIONS: M u l t i p l i c a t i o n

5) ESTIMATE: $50.00 x 10 =

6) .  COMPUTE: $45.00 x 12 =

7) CHECK

3) Jim worked with C.E.T.A. l a s t  
summer. Out o f  fo u r  checks ,  he 
saved $35.00,  $17.50,  $42.75 
and $20.00. How much d id  he 
save?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amounts saved: $35.00,
$17.50, $42.75 and $20.00

3) FIND: Total  sav ings

4) OPERATIONS: Addit ion

5) ESTIMATE: $40.00 + $20.00
+ $40.00 + $20.00

6) COMPUTE: $35.00 + $17.50
$42.75 + $20.00 =

7) CHECK
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2) Amy has $12,00 in her savings  
account .  She takes  out $35.00 
f o r  a t r i p  to  Disneyland, How 
much i s  l e f t  in her account?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amount in savings account -
$120.00
Amount taken o u t  - $35.00

3) FIND: How much i s  l e f t  in  t h e  account

4) OPERATIONS: S u b t r ac t io n s

5) ESTIMATE: $120.00 -  $40.00 =

6) COMPUTE: $120.00 -  $35.00 =

7) CHECK

4) Randy purchased two record  albums.
One c o s t  $4.95 and the  o t h e r  c o s t  
$5.95. The s a l e s  tax  i s  . 40<£.
How much change should Randy 
r e c e iv e  from a $20.00 b i l l ?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost o f  r eco rd s :  $4.95 + $5.95
Sales  t a x :  .40<£
Amount of  money - $20.00

3) FIND: Change from $20.00

4) OPERATIONS: Addit ion and s u b t r a c t i o n

5) ESTIMATE: $5.00 + $6.00 + 0 =
$ 20 .00  -   = ___________

6) COMPUTE: $4.59 + $5.95 _  .40* = 
$ 20 .00  -    =

7) CHECK
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5) P e t e ' s  new job  pays $2,60 an hour.
I f  he works fo u r  hours a day f o r  f i v e  
days a week, how much w i l l  he make?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amount an hour -  $2,60
Hours worked per  day " 4 
Days worked pe r  week - 5

3) FIND: P e t e ' s  s a l a r y  each week

4) OPERATIONS: M u l t i p l i c a t i o n

5) ESTIMATE: $3.00 x 4x5 =

6) COMPUTE: $2.60 x 4x5

7) CHECK

7) J a c k ' s  g ross  pay i s  $110.00 a week 
Deductions a r e :  $22.00 f o r  income
t a x ;  $15.00 f o r  Socia l  S e c u r i t y ;  
$5.00 f o r  union dues.  How much i s  
J a c k ' s  take-home pay?

STEPS:

6) S u e ' s  c a r  averages  18 miles  per  
ga l lon  o f  gas .  I f  gas c o s t  ,7 0 t  
a g a l lon  and she drove 144 miles  
l a s t  week, how much d id  she pay 
f o r  gas?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amount paid  f o r  gas
Cost o f  gas - .70 t  
Miles d r iven  -  144

3) FIND: Amount paid  f o r  gas

4) OPERATIONS: Div is ion  and m u l t i p l i c a t i o n

5) ESTIMATE: 1 4 0 - ^ 2 0  =________
x .70 =

6) COMPUTE; 144 18 =
x .70 =

7) CHECK

8) Sam wants to  purchase  a c y c le  which 
c o s t s  $1,800.00 . I f  he pays $300.00 
down and $64.00 a month f o r  36 
month, how much w i l l  th e  cy lce  c o s t?

STEPS:

1) READ CAREFULLY

2) GIVEN: Gross pay - $11.00
Income ta x  -  $22.00 
Socia l  S e c u r i t y  -  $15.00 
Union dues -  $5.00

3) FIND: Take-home pay

4) OPERATIONS: A d d i t io n ,  s u b t r a c t i o n

5) ESTIMATE: $20,00 + $15.00 t  $5.00

$110.00 -

6) COMPUTE: $22.00 + $15.00 + $5.00
$ 110.00  -

1) READ CAREFULLY

2) GIVEN: Cost o f  cyc le  - $1,800.C
Down payment - $300.00 
Monthly payments - $ 6 4 .C 
Number o f  months - 36

3) FIND; True c o s t  o f  cyc le

4) OPERATIONS: S u b t r a c t io n ,  multip
c a t i o n ,  a d d i t i o n

5) ESTIMATE; $1,800.00  -  $300.00 =
$70,00 x $40.00

6) COMPUTE: $1,800.00  - $300.00 =
$64.00 x 36

x =

7) CHECK 7) CHECK



9) Compute t h e  weekly s a l a ry .
P o r t e r s  wanted,  $4,50 an hour,  
6-hours  s h i f t ,  f i v e  days a week.

STEPS:

1) READ CAREFULLY

2) GIVEN: $4.50 per  hour
6 hours pe r  s h i f t  
5 days a week

3) FIND: Weekly s a l a r y

4) OPERATION: M u l t i p l i c a t i o n

5) ESTIMATE: $4.00 x 6x5 = _

6) COMPUTE: $4.50 x 6x5 = _

7) CHECK

11) S h a r p i e ' s  Auto Sales  has a c a r  f o r  
$500.00. I f  you pay $29.00 down 
and $49.00 pe r  month f o r  24 months, 
how much w i l l  the  c a r  c o s t?  I s  t h i s  
a good dea l?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost o f  ca r  -  $500.00
Down payment -  $29.00 
Monthly payment -  $49.00 
Number o f  payments -  24

3) FIND: True c o s t  o f  c a r

4) OPERATIONS: M u l t i p l i c a t i o n  and
a d d i t io n

5) ESTIMATE: $50.00 x 20 =
  + 30 = ______

6) COMPUTE: $49.00 x 24 =
  + $29.00 = _______
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10) Compute the  weekly s a l a r y .
Nurses wanted, Two y ea r s  e x p e r i 
ence,  Night s h i f t ,  f i v e  n ig h ts  
a week, $7,25 pe r  hour,

STEPS;

1) READ CAREFULLY

2) GIVEN: 8 hours per s h i f t
5 n ig h ts  pe r  week 
$7.25 pe r  hour

3) FIND; Weekly s a l a r y

4) OPERATION: M u l t i p l i c a t i o n

5) ESTIMATE: $7.00 x 8x5 = _________

6) COMPUTE: $ 7 . 2 5 x 8 x 5  + _________

7) CHECK

12) I f  J e r r y  saved $2.00 a week f o r  
8 y e a r s ,  how much would he have?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amount saved per week -  $2.00
Length o f  t ime - 8 y ea r s

3) FIND; Savings

4) OPERATIONS: M u l t i p l i c a t i o n

5) ESTIMATE: $2.00 x 8 x 50 = _____

6) COMPUTE; $ 2 . 0 0 x 8 x 5 2  = _____

7) CHECK 7) CHECK
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13) Las t  week, John earned $23,00
washing c a r s ,  $37.00 mowing lawns,  
and $17,00 boxing g r o c e r i e s ,  I f  
he needed $125.00 to  buy a 10- 
speed b ike ,  how much more does he 
need?

STEPS:

1) READ CAREFULLY

2) GIVEN: 1)
2 )
3)
4)

3) FIND:

4) OPERATIONS: 1)
2 )

5) ESTIMATE:

6) COMPUTE:

7) CHECK

14) I f  you scored 18 p o i n t s ,  9 p o i n t s ,  
15 p o i n t s ,  and 27 p o in t s  in four  
b a sk e tb a l l  games, what i s  your  
average?

STEPS;

1) READ CAREFULLY

2) GIVEN: 1)
2 )

3) FIND:

4) OPERATIONS: 1)
2)

5) ESTIMATE:

6) COMPUTE:

7) CHECK
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15) J a c k ie  has saved $48,00 to  buy a 
10-speed b ike .  I f  t h i s  b ike  c o s t s  
$125,00 in c lu d in g  t a x e s ,  how much 
does she have to  borrow from her 
l ^ r e n t s  to  buy the  bike?

16) J an ic e  earns  $1,25 an hour f o r  
b a b y s i t t i n g .  I f  she works 15 
hours a week, how much does she 
make a week?

STEPS: STEPS:

1) READ CAREFULLY 1) READ CAREFULLY

2) GIVEN: Amount saved 
Cost o f  bike

- $48,00
-  $125.00

2) GIVEN; Amount an hour - $1.25 
Hours worked - 15

3) FIND: Amount J ac k ie has to  borrow 3) FIND: Amount earned per week

4) OPERATION: S u b t r ac t io n 4) OPERATION: M u l t i p l i c a t i o n

5) ESTIMATE: $130.00 - $50.00 = 5) ESTIMATE: $1.00 x 15 =

6) COMPUTE: 6) COMPUTE:
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17) Ken e s t im a te s  t h a t  i t  c o s t s  him 
$50.00 a week to  pay f o r  and 
o p e ra te  h is  c a r .  How much does 
i t  c o s t  him f o r  a year?

STEPS:

1) READ CAREFULLY

2) GIVEN: Weekly c o s t  -  $50.00
Length o f  t ime - 1 y ea r

3) FIND: Cost f o r  y e a r

4) OPERATIONS: M u l t i p l i c a t i o n

5) ESTIMATE: $50.00 x 50 =

6) COMPUTE:

7)

19) During r e g i s t r a t i o n ,  Sam paid 
$2.50 f o r  a t - s h i r t ,  $2.70 f o r  
P.E. s h o r t s ,  $8.00 f o r  towel 
s e r v i c e ,  and $4.00 f o r  an a r t  
card .  How much d id  he pay a t  
r e g i s t r a t i o n ?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost o f  t - s h i r t  -  $2.50
Cost o f  P.E. s h o r t s  - $2.70 
Cost o f  towel s e r v i c e  -  $8.00 
Cost o f  a r t  card  -  $4.00

3) FIND: Total  pa id  dur ing  r e g i s t r a t i o n

4) OPERATIONS: Addit ion

5) ESTIMATE: $3.00 + $3.00 + $8.00

6) COMPUTE:

7)

18) Sus ie  works as a w a i t r e s s .  She 
makes $3,10 an hour and $10,00 a 
s h i f t  in t i p s .  I f  she works 7
hours a day and 4 days a week, how
much i s  he r  monthly s a l a r y ,  inc lud ing  
t i p s ?  Use fou r  weeks f o r  a month.

STEPS;

1) READ CAREFULLY

2) GIVEN: Hourly s a l a r y  -  $3.10
Daily t i p s  - $10.00 
Hours worked per day -  7 
Days worked per week - 4 
Weeks in a month - 4

3) FIND: Monthly s a l a r y

4) OPERATIONS: M u l t i p l i c a t i o n  and
a d d i t i o n

5) ESTIMATE: $3.00 x 7 x 4 x 4 = _____
$10.00 x 4 x 4 =______

6) COMPUTE:

7)

20) Toby earns  $288.88 every 2 weeks. 
Deductions a r e :  Income tax  -  $51.00; 
Socia l  S e c u r i ty  -  $31 .60; union dues 
-  $17.30; and United Fund - $2.50. 
How much i s  l e f t  a f t e r  deductions?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amount earned - $288.88
Deductions:
Income tax  -  $51.00 
Socia l  S e c u r i ty  -  $31.60 
Union dues -  $17.30 
United Fund - $2.50

3) FIND: Sa la ry  a f t e r  deduct ions

4) OPERATIONS: A dd i t ion ,  s u b t r a c t i o n

5) ESTIMATE: $50.00 + $30.00 + $20.00
+ $3.00 =
$300.00 -  ______ =______

6) COMPUTE:

7)



21) The c h ee r l e a d e r s  a t  Dudley High School 
want to  buy new uniforms.  One s t o r e  
l i s t s  th e  complete uni from f o r  $70.00, 
Shopping around th e  c i t y ,  th e  ch ee r 
le ade rs  found th e  fo l lowing  p r i c e s  f o r  
the  i tems needed: Sweater -  $16,50;
s k i r t  - $14,95; shoes -  $15,50; socks 
- . $ 3 .5 9 .  Which i s  th e  b e t t e r  buy?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amount f o r  complete uniform
- $70.00
Amount f o r  sweater  - $16.50
Amount fon  s k i r t  - $14.95
Amount f o r  shoes -  $15.50
Amount f o r  socks -  $3.95

3) FIND: Total  c o s t  f o r  second uniform;
Which i s  a b e t t e r  buy?
Amount saved

4) OPERATIONS: A dd i t ion ,  s u b t r a c t i o n

5) ESTIMATE: $16.00 + $15.00 + $16.00
+ $4.00

6) COMPUTE:

7)
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22) Ray!s pa ren ts  gave him $500.00 to  
open a checking account when he 
went to  c o l l e g e .  He wrote  a check 
f o r  $75.80 to  buy books and $35.00 
f o r  a used t y p e w r i t e r  during the  
f i r s t  week o f  school ,  How much i s  
l e f t  in h i s  account?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amount in checking account
- $500.00
Check f o r  books - $57.80 
Check f o r  t y p e w r i t e r  - $35.00

3) FIND: Amount l e f t  in checking account

4) OPERATIONS: A dd i t ion ,  s u b t r a c t i o n

5) ESTIMATE: $80.00 + $40.00 =
$500.00 - ______ =______

6) COMPUTE:

7)

23) The Human R e la t ions  Club i s  p lanning 
a t r i p  to  Magic Mountain. There a re  
62 members in the  c lub  and th e  t o t a l  
c o s t  o f  th e  t r i p  w i l l  be $1 ,426.00.  
How much w i l l  each member have to  
c o n t r ib u te ?

STEPS:

1) READ CAREFULLY

2) GIVEN: Members in  c lub  -  62
Tota l  c o s t  o f  t r i p  -  $1 ,426.00

3) FIND: Amount each member has to  pay

4) OPERATIONS: Div is ion

5) ESTIMATE: $ 1 , 4 0 0 , 0 0 6 0

24) The c lub  members decided  to  have th r e e  
f u n d - r a i s in g  a c t i v i t i e s  to  help pay 
the  c o s t  o f  t h e i r  t r i p .  They made 
$225.00 p r o f i t  from a dance ,  $80.00 
p r o f i t  from a c a r  wash, and $115.00 
p r o f i t  from a movie. How much did  
they r a i s e  f o r  t h e i r  t r i p ?

STEPS:

1) READ CAREFULLY

2) GIVEN: P r o f i t  from dance - $225.00
P r o f i t  from c a r  wash -  $80.00 
P r o f i t  from movie - $115.00

3) FIND: Amount r a i s e d

4) OPERATIONS: Addit ion

5) ESTIMATE: $200.00 + $100.00 + $100.00

6) COMPUTE:

7)

6) COMPUTE:

7)
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25) I f  th e  Governor o f  Nevada makes 
$38 , 000.00 a year* how much w i n  
he make In fo u r  y ea r s?

STEPS:

1) READ CAREFULLY

2) GIVEN: Yearly s a l a r y  - $38,000.00

3) FIND: Sa la ry  earned in fou r  y ear s

4) OPERATIONS: M u l t ip l i c a t i o n

5) ESTIMATE: $40,000.00 x 4 = _____

6) COMPUTE:

7)

27) Sonny's new c a r  c o s t  $4,862 .00 ,  
inc lud ing  t a x e s . , I f  taxes  were 
$169.00, how much was the  p r i c e  
o f  th e  c a r  w i thou t  taxes?

STEPS:

1) READ CAREFULLY

2) GIVEN: 1)
2 )

3) FIND:

4) OPERATIONS:

5) ESTIMATE:

6) COMPUTE:

7) CHECK

26) How much does th e  governor make 
each month?

STEPS:

1) READ CAREFULLY

2) IVEN: Yearly s a l a r y  -  $38,000.00

3) FIND: Monthly s a l a r y

4) OPERATIONS: Div is ion

5) ESTIMATE: $40,000.00 f - 10 = _____

6) COMPUTE:

7)

28) P e t e ' s  dad won $1 ,500.00.
He paid $350.00 on an unpaid b i l l ,  
and $625.00 on h is  t r u c k .  How 
much does he have l e f t ?

STEPS:

1) READ CAREFULLY

2) GIVEN: 1)
2 )
3)

3) FIND:

4) OPERATIONS: 1)
2)

5) ESTIMATE:

6) COMPUTE:

7) CHECK
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29) Jean depos i t ed  $25,25 1n her savings  
account.  Her new balance i s  $118.38, 
How much did  she have in  her account  
be fo re  th e  d e p o s i t ?

STEPS:

1) READ CAREFULLY

2) GIVEN: Deposi t  - $25,25
New balance  -  $118.38

3) FIND: Balance before  d e p o s i t

4) OPERATIONS: S u b t r ac t io n

5) ESTIMATE:

6 ) 

7)

31) Read th e  fo l low ing  ad: How much
does t h i s  job  pay per  hour? 
Wanted: Auto Mechanic, $380.00
per week. Five days a week. 
Eight hours a day. Must have a t  
l e a s t  two y e a r s  exper ience .

STEPS:

1) READ CAREFULLY

2) GIVEN: Weekly s a l a r y  - $380.00
Days worked -  5 
Hours pe r  day - 8

3) FIND: Sa la ry  per hour

4) OPERATIONS; M u l t ip l i c a t i o n
and d i v i s i o n

5) ESTIMATE:

6 )

7)

30) In fou r  tournament games, Sam 
scored 24 p o i n t s ,  17 p o in t s ,
13 p o i n t s ,  and 30 p o in t s .  What 
was h is  average f o r  the  tournament?

STEPS:

1) READ CAREFULLY

2) GIVEN: Poin ts  scored - 24, 17,
13 and 30
Number o f  games played - 4

3) FIND: Average

4) OPERATIONS: A dd i t ion ,  d iv i s io n

5) ESTIMATE:

6 ) 

7)

32) S a l ly  earns  $3.40 per hour.  I f  
she goes to  work a t  10:00 A.M. 
and ge ts  o f f  a t  4 :00  P.M., how 
much does she make each day?

STEPS:

1) READ CAREFULLY

2) GIVEN: Sa la ry  per hour - $3.40
S t a r t i n g  t ime -  10:00 A.M. 
Ending t ime - 4 :00  P.M.

3) FIND: Daily s a l a r y

4) OPERATIONS: A dd i t ion ,  s u b t r a c t i o n ,
m u l t i p l i c a t i o n

5) ESTIMATE:

6 )

7)
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33) Zeke and Oosie go t  married a f t e r  
g radua t ing  from high school .  Zeke 
had a job  which paid  $90,00 a week 
and J o s i e ' s  job  paid $60,00 a week. 
Together ,  how much d id  they make a 
month? (Use fo u r  weeks f o r  a month)

STEPS:

1) READ CAREFULLY

2) GIVEN: Zeke 's  weekly s a l a r y  -  $90.00
J o s i e ' s  weekly s a l a r y  - $60.00

3) FIND: Total monthly s a l a r y

4) OPERATIONS: A dd i t ion ,  m u l t i p l i c a t i o n

5) ESTIMATE:

6 )

7)

STEPS:

1) READ CAREFULLY

2) GIVEN: P r ic e  o f  o i l  - .69£ a q u a r t ,
$2.10 a g a l lon
Amount needed - 4 q u a r t s  o r
one ga l lon

3) FIND: Cost f o r  4 q u a r t s
Which i s  th e  b e t t e r  buy?
How much saved?

4) OPERATIONS: M u l t i p l i c a t i o n  and
su b ra c t io n

5) ESTIMATE:

6 )

7)

34) Zeke and J o s i e ' s  monthly expenses 
a r e :  $125.00 f o r  r e n t ;  $115.00 f o r  
c a r  expenses and payment; $55.00 
fo r  f u r n i t u r e ;  $25.00 f o r  union dues;  
$50,00 f o r  in su ran ce ;  and $55.00 f o r  
u t i l i t i e s .  How much i s  l e f t  each 
month f o r  food, c l o t h i n g ,  e n t e r 
ta inment and savings?

STEPS:

1) READ CAREFULLY

2) GIVEN: $125.00 f o r  r e n t
$115.00 f o r  c a r  
$55.00 f o r  f u r n i t u r e  
$25.00 f o r  union dues 
$50.00 f o r  insurance  
$55.00 f o r  u t i l i t i e s . .

3) FIND: Amount l e f t  each month

4) OPERATIONS: A dd i t ion ,  s u b t r a c t i o n

5) ESTIMATE:

6 )

7)

J o e ' s  Discount Records g ives  customers 
a coupon each t ime they buy an album. 
A f te r  buying f i v e  albums a t  $6.00 
each,  the  customer can tu rn  in  the  
f i v e  coupons and g e t  a s i x t h  album 
f r e e .  Next door a t  A l i c e ' s  Record 
Shop, a l l  albums a re  $4.50 each. I f  
you want s ix  albums, which shop i s  
cheaper? How much w i l l  you save?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost o f  albums -  $6.00 a t  J o e ' s
$4.50 a t  A l i c e ' s
Number o f  records  -  5 from J o e ' s
6 from A l i c e ' s

3) FIND: Total  c o s t  f o r  albums a t  each
s t o r e
Which s t o r e  i s  cheaper?
How much w i l l /y o u  save?

4) OPERATIONS: M u l t i p l i c a t i o n ,  s u b t r a c t i o n

5) ESTIMATE:

6 )

7)

35) Terry needs to  change th e  o i l  in  h i s  36) 
ca r .  A q u a r t  can o f  motor o i l  w i l l  
c o s t  . 69<t and a g a l lo n  can w i l l  c o s t  
$2.10.  Terry  needs fo u r  q u a r t s  o r  
one g a l lo n .  Which i s  the  b e t t e r  buy 
and how much w i l l  he save?
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37) Pop c o s t s  , 30£ a can in  a machine 
In the  s t o r e ,  i t  c o s t s  $1 .26 ,  i n 
c lud ing  t a x ,  f o r  s i x  cans .  I f  you 
want to  buy s i x ,  how much can you 
save i f  you buy them in a s to re ?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost o f  opp -  .30<£ a can,
$1.26 f o r  s i x

3) FIND: Amount saved when bought in
s t o r e

4) OPERATIONS: M u l t i p l i c a t i o n  and
s u b t r a c t i o n

5) ESTIMATE:

6)

7)

39) A bask e tb a l l  uniform c o s t s  $72.50. 
How much w i l l  15 uniforms cos t?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost o f  uniforms - $72.50
Number needed - 15

3) FIND: Total  c o s t

4) OPERATIONS: M u l t i p l i c a t i o n

5) ESTIMATE:

6 )

7)

38) Dudley High School b a sk e tb a l l  team 
w i l l  t r a v e l  to  New Orleans  f o r  a 
four-day  tournament,  I f  the  t o t a l  
c o s t  f o r  the  t r i p  i s  $4,878.00  and 
t h e r e  a re  15 people go ing,  how much 
w i l l  the  t r i p  c o s t  f o r  each person?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost o f  t r i p  -  $4 ,878.00
Number o f  people - 15

3) FIND: Cost pe r  person

4) OPERATIONS: Divis ion

5) ESTIMATE:

6 ) 

7)

40) In fou r  y e a r s ,  Jack scored 1,272 
p o i n t s .  How many p o in t s  did he 
average  each year?

STEPS:

1) READ CAREFULLY

2) GIVEN: Total  p o in t s  -  1,272
Number o f  y ea r s  -  4

3) FIND: Average number o f  p o in t s
each y e a r

4) OPERATIONS: Div is ion

5) ESTIMATE:

6 )

7)
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41) J a n e t  had $5.00, She spen t  $2.15 
f o r  lunch. How much does she have 
l e f t ?

STEPS:

1) READ CAREFULLY

2) GIVEN: 1)
2 )

3) FIND:

4) OPERATIONS:

5) ESTIMATE:

6) COMPUTE:

7) CHECK

42) David saved $50,00. He spen t  
$22,00 f o r  a baseba l l  glove, 
How much does he have l e f t ?

STEPS;

1) READ CAREFULLY

2) GIVEN: 1) 
2)

3) FIND:

4) OPERATIONS:

5) ESTIMATE:

6) COMPUTE:

7) CHECK
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43) 8,479 people  paid  to  see  the  boy 's  
championship game and 5,313 paid  to  
see  th e  g i r l ' s  championship game. 
How many people  paid  to  see  th e se  
games?

44) I f  t e n n i s  b a l l s  c o s t  $3,75 fo r  
3, how much w i l l  you pay f o r  a 
dozen t e n n i s  b a l l s ?

STEPS: STEPS:

1) READ CAREFULLY 1) READ CAREFULLY

2) GIVEN Paid f o r  boys game -  8,479 
Paid f o r  g i r l ' s  game -  5,313

2) GIVEN: Cost o f  t e n n i s  b a l l s  
- 3 f o r  $3.75

3) FIND: Total  number paid 3) FIND: Cost f o r  one dozen t e n n i s  b a l l s

4) OPERATIONS: 4) OPERATIONS:

5) 5)

6) 6)

7) 7)

45) Johnny wants to  panel one wall  o f  
h is  room. The wall  i s  8 f e e t  high 
and 16 f e e t  long. The s i z e  o f  each 
s h e e t  o f  panel i s  8 f e e t  high and 
4 f e e t  long. How many sh ee t s  o f  
panel does Johnny need to  buy?

46) The c o s t  o f  the  panel f o r  Johnny 's  
room i s  $6.95 a s h ee t .  How much 
w i l l  i t  c o s t  him to  panel h is  room?

STEPS: STEPS:

1) READ CAREFULLY 1) READ CAREFULLY

2) GIVEN: S ize  o f  wall - 8 '  x 16' 
S ize  o f  panel - 8 '  x 4'

2) GIVEN: Cost f o r  panel -  $6.95 shee t  
Number o f  panels  needed

3) FIND: Number o f  sh e e t s  needed 3) FIND: Cost to  panel room

4) OPERATIONS: 4) OPERATIONS:

5) 5)

6) 6)

7) 7)
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47) Tina went to  a lo c a l  hamburger s tand  48) B i l l  i s  s e l l i n g  h is  c a r  f o r
to  buy her lunch, She bought a g i a n t  $1 ,400,00 ,  I f  he wants % down,
burger f o r  $1 .10 ,  f r i e s  f o r  ,35<£, and how much w i l l  th e  buyer have to
a shake f o r  ,55<£. How much change g ive  him f o r  a down payment?
w i l l  she r e c e iv e  from $5,00?

STEPS:

1) READ CAREFULLY

2) GIVEN: P r i c e  f o r  burger  - $1.10
P r ic e  f o r  f r i e s  -  .35<£
P r ic e  f o r  shake -  ,55(j

3) FIND: Change from $5.00

4) OPERATIONS:

5)

6)

7)

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost o f  c a r  - $1,400.00
F rac t ion  down - h

3) FIND: Amount o f  down payment

4) OPERATIONS:

5)

6 )

7)

49) Egghead Insurance  Company g ives  a 
1/5 d i s co u n t  to  s tu d e n t s  who main
t a i n  a t  l e a s t  a "B" average in  
school.  Henry has a "B" average.  
I f  h i s  in su rance  normally  c o s t  
$500.00 a y e a r ,  how much wi l l  he 
save using t h e  d i scoun t?

STEPS:

1) READ CAREFULLY

2) GIVEN Cost o f  in su rance  -
$500.00 a y e a r  
Discount -  1/5

3) FIND: Amount o f  d i s co u n t

4) OPERATIONS:

5)

6)

7)

50) The high jump record  a t  Dudley High 
School was 5' 6h". Roscoe jumped 
5 ‘ 7 -3 /4 " .  By how f a r  d id  he break 
th e  record?

STEPS:

1) READ CAREFULLY

2) GIVEN: Record jump - 5'  6h"
Roscoe's  jump - 5'  7-3 /4"

3) FIND: How f a r  did  he break the
record?

4) OPERATIONS:

5)

6 )

7)
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51) There a re  184 ays in  t h e  school
y ea r .  I f  you were absen t  f o r  19
days,  how many days were you 
presen t?

STEPS:

1) READ CAREFULLY

2) GIVEN: Number o f  days in  school
y e a r  -  184
Number o f  days absen t  - 19

3) FIND: Number o f  days p re s en t

4) OPERATIONS:

5)

6 )

7)

53) Read the  fo l lowing  ad. How much 
does t h i s  job  pay per week: 
Wanted: Cook's h e lp e r .  $3.20
per hour. Eight  hours a day, 5 
days a week. Swing s h i f t .
Apply a t  Grease Trap.

STEPS:

1) READ CAREFULLY

2) GIVEN: Hourly pay -  $3.20
Hours pe r  day -  8 
Days a week - 5

3) FIND: Sa la ry  pe r  week

4) OPERATIONS;

5)

6 )

7)

52) In a ba sk e tb a l l  season ,  Don
scored 402 po in t s  and Lou scored 
346 po in t s .  How many more po in t s  
d id  Don score?

STEPS:

1) READ CAREFULLY

2) GIVEN: Poin ts  Don scored -  402
Poin ts  Lou scored -  46

3) FIND: How many more p o in t s  Don
scored

4) OPERATIONS:

5)

6 )

7)

54) F rankie  earned $2,400.00 on her
p a r t - t i m e  job  l a s t  y e a r .  I f  she 
pa id  20% f o r  income t a x ,  how much 
t a x  d id  she pay?

STEPS:

1) READ CAREFULLY

2) GIVEN: Amount earned -  $2,400.00
Percent  paid f o r  tax  - 20%

3) FIND: Taxes paid

4) OPERATIONS:

5)

6 )

7)



86

55) Sus ie  works as a w a i t r e s s .  She makes 
$146,80 a week. Each week, she pays 
the  fo l lowing:  $9,50 f o r  Social
S e c u r i t y ;  $5,25 f o r  union dues;  $5,00 
a week f o r  uniforms;  and $23,60 f o r  
income t a x .  How much i s  her t a k e -  
home pay?

STEPS:

1) READ CAREFULLY

2) GIVEN: 1)
2 )
3)
4)
5)

3) FIND:

4) OPERATIONS: 1)
2 )

5) ESTIMATE:

6) COMPUTE:

7) CHECK

56) Lee’s dad so ld  65 used c a r s  l a s t  
month. I f  he makes $35.00 f o r  
each ca r  he s e l l s ,  how much did 
he make?

STEPS:

1) READ CAREFULLY

2) GIVEN: 1)
2 )

3) FIND:

4) OPERATIONS:

5) ESTIMATE:

6) COMPUTE

7) CHECK
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57) Jo and Lynn to g e th e r  scored  32 
p o in t s  in a b a sk e tb a l l  game,
I f  the  team scored 51 p o i n t s ,  
how many did  th e  o t h e r  p laye r s  
score?

STEPS:

1) READ CAREFULLY

2) GIVEN: Po in t s  Jo and Lynn scored
- 32
Total  team p o in t s  -  51

3) FIND:

4)

5)

6 )

7)

58) Joan bought a p a i r  Of shoes f o r  
$21,95, a blouse  f o r  $14,95, and 
a p a i r  o f  pants  f o r  $19,50, Sales  
tax  was $1,86, How much change wi l l  
she re c e iv e  from $60,00?

STEPS;

1) READ CAREFULLY

2) GIVEN:

3) FIND:

4)

5)

6)

7)

Cost o f  shoes - $21.95 
Cost o f  b louse  - $14.95 
Cost o f  pan ts  - $19.50 
Sales  t a x  -  $1.86

59) Randy, Candy and Mandy a r e  t r i p l e t s .  
Randy dropped ou t  o f  school a t  age 
16 and got a job  as  a d ishwasher .
He earns  $2.90 an hour.  Candy com
p le te d  high school and became a 
s e c r e t a r y .  She earns  $3.85 an hour.  
Mandy completed Community College 
and became a bookkeeper.  She earns 
$4.65 an hour.  They work 8 hours a 
day and 5 days a week. How much 
does each one make a week?

STEPS:

1) READ CAREFULLY

2) GIVEN: Randy's s a l a r y  -  $ 2 . 90/hour 
Candy's s a l a r y  -  $ 3 .8 5 /hour 
Mandy's s a l a r y  -  $ 4 .65/hour 
Hours worked per  day -  8 
Days worked per  week -  5

3) FIND;

4)

5)

6 )

7)

60) Using the  answers from problem 59, 
f i n d  the  monthly s a l a r y  f o r  each. 
(Use fo u r  weeks f o r  a month)

STEPS:

1) READ CAREFULLY

2) GIVEN; Randy's weekly s a l a r y
Candy's weekly s a l a r y  
Mandy's weekly s a l a r y
One month equals  fou r  weeks

3) FIND:

4)

5)

6)
7)
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61) Using th e  answers from problem 60, 
f ind  the  y e a r l y  s a l a r y  f o r  each. 
(Use 12 months f o r  a y e a r )

STEPS:

1) READ CAREFULLY

2) GIVEN: Randy's monthly s a l a r y
Candy's monthly s a l a r y  
Mandyl s monthly s a l a r y  
One y e a r  equals  12 months

3) FIND:

A)

5)

6)

7)

63) Las t  y e a r ,  th e  fo l lowing  were de
ducted from Randy's check: $104.00
fo r  union dues;  $322.50 f o r  Socia l  
S e c u r i t y ;  and $940.88 f o r  income t a x .  
What was h is  take-home pay l a s t  yea r?  
(Use the  y e a r l y  s a l a r y  computed in 
problem 61)

STEPS:

1) READ CAREFULLY

2) GIVEN: Union dues -  $104.00
Socia l  S e c u r i t y  -  $322.50 
Income ta x  - $940.88 
Yearly s a l a r y  -

3) FIND:

4)

5)

6 )

7)

62) Using the  answers from problem 61, 
how much more does Mandy make 
than a) Randy and b) Candy?

STEPS;

1) READ CAREFULLY

2) GIVEN: Randy's y e a r ly  s a l a r y
Candy's y e a r l y  s a l a r y  
Mandy's y e a r l y  s a l a r y

3) FIND:

4)

5)

6 )

7)

64) Las t  y e a r ,  the  fo l lowing  were de
ducted  from Mandy's check: $521.28
f o r  Socia l  S e c u r i t y  and $1,303.20 
f o r  income tax .  What was her t a k e -  
home pay l a s t  yea r?  (Use the  y e a r ly  
s a l a r y  computed in problem 61)

STEPS:

1) READ CAREFULLY

2) GIVEN: Social  S e c u r i t y  -  $521.28
Income ta x  - $1 ,303.20 
Yearly s a l a r y  -

3) FIND;

4)

5)

6 )

7)
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65) I t  took Ron 5 hours t o  d r iv e  from 
Las Vegas to  Lqs Angeles,  The 
d i s t a n c e  i s  290 m i le s .  How f a s t  
did he d r ive?

STEPS:

1) READ CAREFULLY

2) GIVEN: Time - 5 hours
Dis tance  -  290 miles

3) FIND:

4)

5)

6 )

7)

67) I f  Ron paid  68.9* pe r  ga l lo n  fo r  
gas ,  how much was the  gas f o r  the  
t r i p ?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost pe r  g a l lo n  o f  gas -
68.9*
Number o f  ga l lo n s  used 
-  ( see  problem 66)

3) FIND:

4)

5)

6)

66) I f  Ron's c a r  ge t s  15 miles  to  a 
g a l lon  o f  gas ,  how many g a l lo n s  
o f  gas did he use?

STEPS:

1) READ CAREFULLY

2) GIVEN: Miles dr iven  -  290
Miles to  a g a l lo n  o f  gas - 15

3) FIND:

4)

5)

6)

7)

68) I f  Ron would have bought gas a t  a 
s e l f - s e r v i c e  s t a t i o n ,  i t  would have 
c o s t  him 62.9* pe r  g a l lo n .  How 
much would he have saved?

STEPS:

1) READ CAREFULLY

2) GIVEN: Cost a t  s e l f - s e r v i c e  - 62.9*
Number o f  g a l lo n s  used 
-  ( see  problem 66)
Amount pa id  a t  .62 .9*  per 
ga l lon  (see  problem 67)

3) FIND:

4)

5)

6)

7) 7)
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69-70) Remember Zeke and Oosie? They a re  having problems t r y i n g  to  ba lance  
t h e i r  checkbook. Can you help  them?

Date Entry Amount

8 /1 /7 8 Deposit $625.00

8 /1 /78 Check to  Mac's F u r n i tu re 35.00

8/3 /78 Chech to Quick Auto 58.00

8 /5 /78 Check to food s t o r e 24.00

8 /8 /78 Deposi t 150.00

8/10/78 Check to c lo th in g  s t o r e 38.52

8/15/78 Check to  r e n t 125.00

8/16/78 Check to  food s t o r e 70.35

8/23/78 Check to  insurance  company 45.75

Balance

STEPS:

1) READ CAREFULLY

2) GIVEN: See above

3) FIND: Balance

4)

5)

6) 

7)

$625.00
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73) Tony bought the  fo l lowing  f o r  h is  
car :  Spark plugs - $8,50; p o in t s
-  $3 ,75; o i l  -  $5 .80; and f i l t e r
- $2.39,  How much change w i l l  he 
r e c e iv e  from a f i f t y - d o l l a r  b i l l ?

STEPS:

1) READ CAREFULLY

2) GIVEN:

3)

4)

5)

6 )

7)

75) On Sa turday ,  625 people v i s i t e d  Old 
Vegas. On Sunday, 713 v i s i t e d  Old 
Vegas. I f  they expected 1,500 
people ,  how did  they do?

STEPS:

1) READ CAREFULLY

2 )

3)

4)

5)

6 )

7)

74) There a re  112 school in  Clark 
County and 54 schools  in Washoe 
County, How many more schools  
a r e  in  Clark County?

STEPS:

1) READ CAREFULLY

2) GIVEN:

3)

4)

5)

6 )

7)

76) For th e  hol iday  tournament,  510
people  saw the  f i r s t  game, 613 saw 
th e  second game, 678 saw th e  t h i r d  
game, and 829 saw th e  f o u r t h  game. 
What was th e  average  a t t en d an ce  f o r  
the  fou r  games?

STEPS:

1) READ CAREFULLY

2)

3)

4)

5)

6 )

7)
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77) Paul i s  d r iv in g  from Las Vegas to 
New O rleans ,  Louis iana .  He drove 
486 miles  on F r iday ,  424 miles on 
Sa tu rday ,  and 525 miles  on Sunday. 
I f  New Orleans i s  2,150 miles from 
Las Vegas, how many more miles  does 
he have to  d r ive?

STEPS:

1) READ CAREFULLY

2)

3)

4)

5)

6 )

7)

79) For l a s t  y e a r ' s  Walk-A-Thon, Madge 
had a t o t a l  pledge o f  $5.50 f o r  each 
m ile  she walked. I f  she walked 13 
m i le s ,  how much should she c o l l e c t ?

STEPS:

1) READ CAREFULLY

2 )

3)

4)

5)

6 )

78) I f  P a u l ' s  c a r  averages  18 miles  
per  g a l lon  o f  gas and i f  the  cos t  
o f  gas averages  ,72<£ a g a l lo n ,  
how much w i l l  he have to  pay fo r  
gas?

STEPS:

1) READ CAREFULLY

2 )

3)

4)

5)

6 )

7)

80) Pe te  walked the  e n t i r e  20 miles .
I f  he c o l l e c t e d  a t o t a l  o f  $84.00,  
how much was pledged to  him f o r  
each mile  he walked?

STEPS:

1) READ CAREFULLY

2)

3)

4)

5)

6)

7) 7)
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81) Several  o f  P e t e ' s  sponsors paid  
him by check. He rece ived  checks 
f o r  $5 .00 ,  $8 ,00 ,  $5 ,50 ,  $2 .00 ,  
$2 .00 ,  $10.00 , $1 ,40 ,  $6.00,  
$12,00, and $15,00, How much was 
the  t o t a l  in  checks?

STEPS:

82) I f  Pete  c o l l e c t e d  the  remainder 
in cash ,  how much cash d id  he 
c o l l e c t ?

STEPS:

1) READ CAREFULLY

2)

3)

4)

5)

6 )

7)

1) READ CAREFULLY

2 )

3)

4)

5)

6)

7)

83) John was given $2.50 a mile  fo r  
th e  20-mile  walk and a bonus o f  
$15.00 i f  he completed th e  walk,  
how much should he c o l l e c t ?

STEPS:

1) READ CAREFULLY

2 )

3)

4)

5)

6)

84) The t o t a l  pledges f o r  the  Walk- 
A-Thon were $125,850.00. S tudents  
c o l l e c t e d  $88,255.00. How much 
was not c o l l e c t e d ?

STEPS:

1) READ CAREFULLY

2)

3)

4)

5)

6)

7) 7)



APPENDIX B

Summary o f  the  Mathematical Opera t ion Required 

in  the  Experimental Mathematics 

Curriculum M ate r ia l s



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

S u b t r a c t  Mult ip ly  Divide Add S u b t r a c t  M ul t ip ly  Divide
X 26

27 X

28 X X

29 X

X 30 X

X 31 X

32 X X X

X 33 X X

X 34 X X

X 35 X X

X 36 X X

X 37 X X

38

X 39 X

40

X 41 X

X 42 X

X 43 X

44 X

45 X

46 X

47 X X

X 48 X

X 49 X

X 50 X



51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

96

$ u b t r a c t  Mul t ip ly  Divide
x

x

x

x

x

x

x

Add S u b t r a c t  Mul t ip ly
68' X X

69 X

X 70 X

X 71

72 X

X 73 X X

74 X

75 X X

X 76 X

X 77 X X

X 78 X

79 X

80

81 X

X 82 X

X 83 X X

X 84 X



APPENDIX C

R esu l t s  o f  th e  F i r s t  R ea d a b i l i ty  T r ia l  

o f  t h e  Experimental Mathematics 

Curriculum Mate ria l



98

Rewri ting th e  m a t e r i a l ,  th e  fo l lowing  words were s u b s t i t u t e d  

f o r  the  d e le t e d .

a b i l i t y e s t im a t ion sep a ra te

a r i t h m e t i c headaches s i t u a t i o n

a s s i s t a n c e important s o lu t io n

cha l lenge i n c o r r e c t success

combination informat ion s u r p r i s e

completion i ntended verbal

computation n a t u r a l l y

deciding o p por tun i ty

demonst rate performing

d i f f e r e n t procedures

d i f f i c u l t r e a l i z e

d iscove r recommended

doubts re read



APPENDIX D

Response o f  th e  Teachers Who Tested the  Experimental 

Mathematics Curriculum M ate r ia l s  f o r  U se a b i l i ty  

and f o r  S tudent  A b i l i t y  to  Do the  

th e  Necessary Computation



100

Ca*

1. S tuden ts  were a b le  to  read th e  , , , ,  
m a t e r i a l »

2. S tuden ts  were ab le  to  perform .........
the  requ ired  computation.

3. S tuden ts  unders tand th e  ......................
s t e p s  involved.

4. The s t e p - b y - s t e p  procedure  ................
o u t l i n e d  in  th e  packet was 
he lp fu l -

5. The format o f  t h i s  i n - ...........................
s t r u c t i o n a l  m a te r ia l  was 
d i f f e r e n t  from o t h e r  m a te r i a l .

6. The leng th  o f  t h e  suggested  ..............
d a i l y  a c t i v i t i e s  was a p p r o p r ia t e .

7. The length  o f  th e  i n s t r u c t i o n a l -----
u n i t  was appropr ia te . .

8. S tudents  could see a need f o r  .........
l e a rn in g  computation.

9. S tuden ts  could see a need f o r  .........
l e a rn in g  to  so lve  verbal problems

10. This i n s t r u c t i o n a l  m a te r ia l  .............
was i n t e r e s t i n g  to  th e  s t u d e n t s .

11. The problems used in t h i s  u n i t  . . . .  
were a p p ro p r i a t e  f o r  t h i s  age group

12. S tuden ts  were motivated to  do .........
b e t t e r  on t h i s  u n i t  than they  have 
been on o th e r  problem-solv ing  u n i t s .

13. As a t e a c h e r ,  I could see   .........
s tu d en t s  making progress  as they 
worked on the  u n i t .

14. As a t e a c h e r ,  I p r e f e r  t h i s  ap- . 
proach to o th e r s  I have used.

Teachers :  A & B *

B A

A, B

B A

A,B

B A

B A

A,B

B A

B A

B A

A B

A B

B A

B A



APPENDIX E

Complete L i s t i n g  o f  th e  Pres tudy Data 

f o r  All Sub jec ts  P a r t i c i p a t i n g  

in the  Study
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APPENDIX F

P o s t t e s t  Scores f o r  the  Sub jec ts  

P a r t i c i p a t i n g  in the  Study



3 0 8

Stu. # Sch.# GP . ID PS

1 1 1 13
2 1 1 13
3 2 27*
4 1

X 1 19
V* 1 1 9
5 1 10
7 1 1 14
8 2 1 24*
a 1 1 18

10 1 1 11
11 2 1 27*
12 2. 1 21*
13 ?. 1 25*
14 iX 1 11
15 2 • X IS
16 2 1 15
17 1 1 17
13 25*
19 2 1 15
2C< 15
21 2 28*
22 2 12
23 2 1 20*
24 2 1 20*
25 1 1 15
28 '> 1 16
•V?u * r,L 1 18
28 2 1 18
29 2 16
30 2 i 11
31 2 i 18
32 2 i 11
33 2. i 11
34 3 2 22*
35 3 2 15*
36 3 2 14
37 3 2 19
33 3 2 17
39 4 2 29*
40 2 28*
41 o 2 12
42 3 2 25*

Stu. # Sch.# GP . ID PsS

43 4 2 14
44 3 2 20*
45 3 2 25“
46 3 2 22*
47 3 2 19
48 3 2 31*
49 3 2 15
50 3 2 />

51 3 2 14
52 3 2 14
53 3 2 24*
54 3 2 21*
55 3 2 10
56 3 2 16

. 57 3 .. 2 23*
58 3 2 20*
59 3 2 12
60 3 2 12
61 3 2 21*
62 O 2 15
63 3 r*c 15
64 4 2 13
65 o

V? 2 13
66 3 2 14
67 3 2 23*
68 3 2 12
69 4 2 28*
70 3 2 22*
71 3 2 24*
72 3 2 26*
73 3 2. 24*
74 3 2 24*
75 3 2 IS
70 3 2 20*
77 3 2 22*
73t 4 2 25*
79 3 2 20*
80 3 2. 11
81 3 2 13
82 3 2 16
83 3 2 21*
84 3 2 29*

*Passing score
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85 3 2 24* 83 3 2 13
86 j  2 M  89 3 2 1/
87 3 2 12 90 3 2 16

}



APPENDIX G

Summary o f  Teacher Q u a l i f i c a t i o n s  f o r  the  

Teachers P a r t i c i p a t i n g  in the  Study



I l l

C e r t i f i c a t i o n  o f  Teachers Who 
P a r t i c i p a t e d  in Study

Teacher I Teacher I I  Teacher I I I  Teacher IV

Major Math Math Music Math
Voice

Minor H is to ry  Music None None

Years o f  Teaching 3 4 16 4

Years o f  Teaching Math 3 4 5 4

Years o f  Teaching in  CCSD 1 4 16 4

Notes: 1. Teacher numbers correspond to school numbers

2. Teacher number 3 holds a general  c e r t i f i c a t e  f o r  
grades K-9. This t e a c h e r  does not q u a l i f y  f o r  a mathematics t e a c h e r  
c e r t i f i c a t e .



APPENDIX H

Pearson Product  Moment C o r re la t io n  Matrix 

f o r  All P re-s tudy  Data and the  P o s t t e s t
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Pearson C o r re l t io n  C o e f f i c i e n t s  
Raw Scores

SUBIQ MATREAD MATCOMP MATCPTS MATPS MATPSOL

SUBIQ 1.000 .6439 .2950 .5704 .5170 .5357

MATREAD .6439 1.000 .2458 .5736 .5065 .4531

MATCOMP .2950 .2458 1.000 .5103 .5347 .5260

MATCPTS .5704 .5736 .5103 1.000 .5715 .5350

MATPS .5170 .5065 .5347 .5715 1.000 .6307

MATPSOL .5357 .4531 .5260 .5350 .6307 1.000



APPENDIX I

Sub jec t  Membership in th e  P a s s /F a i l  

Groups o f  t h e  D isc r im inan t  Analysis  

f o r  the  Control  Group
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Stu. # GP TD Sch.# P/F MATPSOL SUBIQ MATREAD MATCOMP MATCPTS MATPS

21 1 2 Pass 28 100 39 3.7 4 23
o I 2 Pass 27 80 30 25 22 18

1J. 1
X 2 Pass 27 102 52 23 23 25

’3 1 2 Pass 25 92 44 24 22 13
13 1 2 Pass 25 ■ 105 53 26 25 ■ 21

o 1 / Pass 24 100 45 15 22 20
12 1 2 Pass 21 100 58 IS 17 19
23 1 2 Pass 20 94 46 27 20 16
24 1 2 Pass 20 101 69 6 22 20

4 *
1 1 Fail 19 104 57 20 1.1 12

9 1 1 Fail 18 89 35 18 18 10
15 1 2 Fail 18 86 41 17 13 14
27 3. 2 Fail 18 94 38 21 21 16
28 1 2 Fai 1 18 85 29 14 15 12
31 1 2 Fail 18 92 46 21 17 13
17 1 1 Fail 17 64 44 14 9 Lz
26 1 2 Fail 16 87 22 23 15 9
29 1 2 Fail 16 88 55 . 18 16 16
16 1 2 Fail 15 83 35 17 12 IJ
19 1 1

X Fail 15 88 18 .14 12 15
20 1 1 Fail 15 99 40 23 7 15
25 1 1 Fail 15 97 55 10 18 13

7 1. 1 Fail 14 88 27 16 13 9
1 1 1 Fail 13 89 38 15 12 15
2 1 1 Fail 13 93 60 18 11 7

2£ 1 2 Fail 12 70 35 17 14 8
10 1 1 Fail 11 86 34 11 12 8
14 1 1 Fail 11 92 45 19 18 12
3u 1 2 Fail 11 76 34 16 11 11
32 1 2 Fail 11 79 29 14 10 8
33 1 2 Fail 11 75 31 19 9 10

6 1 1 Fail 10 93 39 16 14 12
5 2 1 Fail 9 35 24 4 8 15



APPENDIX J

Subjec t  Membership in th e  P a s s /F a i l  

Groups o f  the  D iscr im inan t  Analysis  

f o r  th e  Experimental  Group



1 1 7

:u, -ft GP ID Sch. # P/F MATPSOL SU5IQ MATREAD MATCOMP MATCPTS MATP

48 2 3 Pass 31 101 59 33 28 28
39 2 4 Pass 29 87 60 13 12 15
34 2 3 Pass 29 105 65 24 30 3.7
40 ? •» Pass 28 97 45 29 23 23
69

r\
r . a Pars 28 70 26 21 9 12

72 o ■ 0 ■ 
1.1 Pass 26 ' 28 51 20 18 18

35 2 3 Pass 25 102 69 15 16 23
42 2 3 Pass 25 99 35 22 22 24
45 2 3 Pass 25 95 44 31 30 18
73 2 t Pass 25 111 70 20 29 30
53 2 3 Pass 24 102 59 28 25 19
71 2 3 Pass 24 95 46 22 21 25
73

rx
c 3 Pass 24 103 52 21 20 23

74 2 3 Pass 24 99 50 24 26 20
85 2 3 Pass 24 95 68 21 23 19
57 2 3 Pass • 23 99 56 35 21 27
G7 2 3 Pass 23 96 45 18 19 21
34 2 3 Pass 22 91 45 21 22 20
45 2 3 Pass 22 94 . 47 21 19 18
70 2 3 Pass 22 91 31 19 13 8
77 2 3 Pass 22 98 46 24 25 21
54 2 3 Pass 21 111 70 19 30 23
61 2 3 Pass 21 95 G7 18 21 IS
83 2 O Pass 21 97 35 18 17 12
44 2 3 Pass 20 99 56 17 17 13
53 2 3 Pass 20 98 65 17 23 17
76 2 3 Pass 20 86 32 17 17 ft r-

CO

79 2 3 Pass ?0 99 43 9 18 9

37 2 3 Fai 1 19 85 29 11 17 9
47 2 3 Fail 19 92 36 20 14 19
65 2 3 Fail 18 87 40 22 16 15
75 2 3 Fail 18 93 SO 20 21 13
88 2 3 Fail 18 98 GO 13 18 13
38 2 3 Fail 17 104 37 15 12 13
89 2 3 Fail 17 85 46 23 20 16
49 2 3 Fail 16 86 27 13 15 4
5G 2 Fail 16 99 50 16 11 17
82 2 3 Fail 16 90 61 13 26 22
90 2 3 Fail 16 93 39 9 14 15
62 2 3 Fail 15 78 31 19 7

» n
63 2 3 Fail 15 93 58 16 19 13
36 2 3 Fail 14 96 28 15 11 9
43 2 4 Fail 14 80 22 7. 11 13
51 2 3 Fai 1 14 82 38 33 22 30
52 2 3 Fail 14 19 59 ' 24 24 17
66 2 •} F a i! 14 86 52 13 17 13
85 2 0

w Fail 14 77 36 12 15 15
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StU  .jr__ GP 10 S ch .# P/F M.4TPS0L s u s r o M4TREAD MATCOMP MATCOPT MATPS

64 r< 3 Fall 13 93 53 14 13 3
81 n6 3 Fail 13 35 27 14 16 XJ
4i 2 3 Fail 12 85 32 15 U 13
89 2 2 Fail 1Z 8 2 . 27  . 16 13 19
6(3 2 3 ra il 12 8S •47 12 16 11
58 2 3 Fail 12 88 29 14 18 13
37 2 0

u Fail 12 91 31 14 16 11
47 2 3 Fail 11 70 23 12 Q 10
55 o

Urn 3 Fail 10 83 23 13 15 12
50 2 3 Fail 9 63 23 15 8 c



ABSTRACT

The Statement o f  the  Problem. What i s  th e  e f f e c t  o f  the  type  

o f  i n s t r u c t i o n a l  m a te r i a l s  on the  a c q u i s i t i o n  o f  verbal problem

solv ing  s k i l l s  o f  general  mathematics s tu d en t s?

The Assumptions o f  th e  S tudy . The necessa ry  assumptions f o r  

th e  study were:

1. Verbal problem-solv ing s k i l l s  can be learned  by the  

general  mathematics s t u d e n t s ;

2. a l l  s tu d en t s  need to  l e a rn  to  so lve  verbal problems;

3. s tu d en t s  in general  mathematics c l a s s e s  have not been 

provided with adequate  i n s t r u c t i o n  and t h u s ,  have not 

been a cq u i r in g  verbal problem-solv ing s k i l l s ;

4. th e  experimental  mathematics curr icu lum m a te r i a l s  used 

to  teach  verbal problem-solv ing s k i l l s  f o r  t h i s  study 

w i l l  improve th e  s tu d e n t s '  acquis t t io . rbof  t h e se  s k i l l s ;  and

5. a l though th e  u n i t  o f  a n a l y s i s  f o r  th e  a n a l y s i s  o f  covar iance  

was the  ind iv id u a l  s tu d e n t  and the  independent  v a r i a b l e  

( t h e  exper imenta l  mathematics curr icu lum m a te r i a l )  was 

randomly ass igned  to  i n t a c t  c l a s s e s ,  t h e r e  was no e f f e c t

on the  r e s u l t s  o f  t h i s  s tudy ,  and thus  i t s  outcome.

Purpose o f  t h e  S tudy. Even though th e r e  have been s tu d i e s  

which have examined th e  r e l a t i o n s h i p  o f  such c h a r a c t e r i s t i c s  a s :  

reading and verbal problem-solv ing s k i l l s ;  mathematics computation



and verbal problem-solv ing  s k i l l s ;  mathematics concepts  and verbal 

p roblem-solv ing s k i l l s ;  and s c h o l a s t i c  a b i l i t y  and verbal problem

so lv ing  s k i l l s ,  the  r e s e a r c h e r  was unable to  l o c a t e  any evidence in 

th e  l i t e r a t u r e  o f  a s tudy which examined t h e  e f f e c t s  o f  a s p e c i a l l y  

designed mathematics curr icu lum u n i t  on a s t u d e n t ' s  a b i l i t y  to  so lve  

verbal problems. Thus,  t h e  r e s e a r c h e r  designed t h i s  s tudy ,  not only 

to  f i l l  t h e  vo id ,  but  h o p e fu l ly ,  to  provide  in fo rm at ion  t h a t  w i l l  

enable  t e ach e rs  o f  general  mathematics to  improve t h e i r  s t u d e n t s '  

s k i l l s  in  verbal problem-solv ing  and thus  t h e i r  a b i l i t y  to  cope with 

th e  demands o f  t o d a y ' s  s o c i e ty .

P rocedures . Experimental mathematics curr icu lum m a te r i a l s  were 

developed f o r  use in t h i s  s tudy. One hundred t h i r t y - e i g h t  n in th  grade  

general  mathematics s tu d en t s  in  fou r  j u n i o r  high schools  were s e l e c t e d  

to  p a r t i c i p a t e  in th e  s tudy .  Of th e se  138 s t u d e n t s ,  complete p re 

s tudy da ta  from only 90 s tu d en t s  were a v a i l a b l e .  T he re fo re ,  only th e se  

90 s tu d en t s  were inc luded as s u b je c t s  in  t h i s  s tudy.

The s u b j e c t s  in two o f  th e  fou r  schools  were randomly ass igned  

to  the  Experimental Group and the  s u b je c t s  in  the  two remaining 

schools  were de s igna ted  th e  Control  Group. S u b jec t s  in  the  Exper i 

mental Group used th e  exper imenta l  mathematics curr icu lum m a te r i a l s  

and the  s u b je c t s  in  t h e  Control  Group continued w i th  the  c u r r e n t  

t r a d i t i o n a l  program.

A f te r  the  completion o f  the  exper imental  p rocedure ,  a p o s t t e s t  

was admin is te red  to  the  90 s u b je c t s  who p a r t i c i p a t e d  in the  s tudy .

The r e s u l t s  o f  th e  p o s t t e s t  were compared us ing Analys is  o f  Covariance



Since i n t a c t  c l a s s e s  were used in  t h i s  s tu d y ,  t h e  r e s e a r c h e r  f u r t h e r  

examined the  p re s tudy  da ta  using d i s c r im in a n t  a n a l y s i s .

F in d in g s . The nu l l  hypothes is  was t e s t e d ,  using th e  ANCOVA, 

and was r e j e c t e d ,  with  t h e  experimental  r e s u l t s  s i g n i f i c a n t  a t  more 

than the  .05 l e v e l .  However, i n t e r p r e t a t i o n  d i f f i c u l t i e s  f o r  ANCOVA, 

based in  t h e  non-random assignment o f  s u b je c t s  to  groups in the  s tu d y ,  

led  the  au thor  to a d d i t i o n a l  da ta  c o n s id e r a t i o n s  us ing the  predstudy 

da ta  as d i s c r im in a t in g  v a r i a b l e s  and th e  p o s t t e s t  r e s u l t s  as a 

c l a s s i f i c a t i o n  c r i t e r i o n  in a d i s c r im in a n t  a n a l y s i s .

The r e s u l t s  o f  the  d i s c r im in a n t  a n a l y s i s ,  us ing th e  p res tudy  

d a ta ,  were in  agreement with  the  r e s u l t s  o f  a s tudy  conducted by 

Chase (1960) to  de te rmine  which f a c t o r s  were most e f f e c t i v e  in 

p re d i c t i n g  success  in  so lv ing  verbal problems. The r e s u l t s  o f  the  

d esc r im inan t  a n a l y s i s  led  t h i s  au thor  to  agree  with  e a r l i e r  r e s e a rc h e r s  

t h a t  r e a d in g ,  i n t e l l e c t u a l  f a c t o r s ,  mathematics computa tion ,  and a 

knowledge o f  mathematics concepts  a r e  e f f e c t i v e  in p r e d i c t i n g  success  

in  th e  a c q u i s t i o n  o f  verbal problem-solv ing s k i l l s ,  and thus  t h e se  

v a r i a b l e s  may have in f lu en ced  the  outcome o f  t h e  ANCOVA o f  t h i s  s tudy.
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