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t h e e i g h t h g r a d e ac t iv i t i e s . T h e g o a l s f o r t h i s r e s e a r c h w e r e t o e v a l u a t e if t h e r e w a s a s i g n i f i c a n t 

d i f f e r e n c e in t h e ove ra l l p e r f o r m a n c e of t h e t e s t g r o u p s v e r s u s t h e c o n t r o l g r o u p s , a n d if t h e r e w a s a 
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i n t e r e s t a n d t h e d e s i r e t o l e a r n m a t h t h r o u g h i n t e r a c t i v e s t o r y b a s e d i n s t r u c t i o n t e a c h e r s a n d p a r e n t s 

c o u l d ut i l ize . 

A n o t h e r i m p o r t a n t c o n c e r n is t h e a c t u a l l a n g u a g e . . . T h a t is, y o u n g c h i l d r e n h a v e d i f f i cu l ty in 

u n d e r s t a n d i n g a b s t r a c t c o n c e p t s . - M i c h a e l L B e r n a r d [BERN] 

W e b e l i e v e d t h a t w h e n a m a t h e m a t i c a l c o n c e p t is t a u g h t in a c o n t e x t of a n i n t e r e s t i n g s t o r y , it c o m e s 

a l ive f o r t h e s t u d e n t s . O u r s t u d e n t s w e r e e n g a g e d in t h e p l o t w i t h o u t r ea l i z ing t h a t t h e y ' r e 

p a r t i c i p a t i n g in a l e a r n i n g p r o c e s s . W e w a n t e d t o s h o w t h a t if s t u d e n t s p a r t i c i p a t e in n e w t e a c h i n g 

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

i m p r o v e s , e s p e c i a l l y o n c o n c e p t u a l u n d e r s t a n d i n g . 

J a c k i e B a l d w i n a n d K a t e D u d d i n g in S t o r y t e l l i n g in S c h o o l s [BALD], a d v o c a t e d h a v i n g s t u d e n t s w r i t e 

m a t h s t o r i e s . T h e g o a l of t h e i r s t u d y w a s t o h a v e s t u d e n t s w r i t e a s t o r y w h i c h c o n t a i n e d a m a t h 

c o n c e p t c o v e r e d in c l a s s a n d t h e n t e s t t o s e e h o w wel l t h e s t u d e n t s r e t a i n e d t h e i n f o r m a t i o n . T h e y 

s h o w t h a t t h e s t o r i e s h e l p e d t h e s t u d e n t s t o s e e links b e t w e e n m a t h a n d t h e i r da i ly l ives. 

T h e a r t i c l e , In A b s t r a c t : A v o i d C o n c r e t e E x a m p l e s W h e n T e a c h i n g M a t h , a n a l y z e d t w o l e a r n i n g 

e n v i r o n m e n t s w i t h t h e f o l l o w i n g r e s u l t s : 

O n e g r o u p w a s t a u g h t u s i n g g e n e r i c s y m b o l s s u c h a s c i rc les a n d d i a m o n d s . T h e o t h e r g r o u p s 

w e r e t a u g h t u s i n g p r a c t i c a l s c e n a r i o s s u c h a s c o m b i n i n g l i qu ids in m e a s u r i n g c u p s . T h e 

r e s e a r c h e r s t h e n t e s t e d t h e i r g r a s p o f t h e c o n c e p t b y s e e i n g h o w we l l t h e y c o u l d a p p l y i t t o a n 

u n r e l a t e d s i t u a t i o n , in th i s c a s e a c h i l d r e n ' s g a m e . T h e r e s u l t s : s t u d e n t s w h o l e a r n e d u s i n g 

s y m b o l s o n a v e r a g e s c o r e d 8 0 p e r c e n t ; t h e o t h e r s s c o r e d b e t w e e n 4 0 a n d 5 0 p e r c e n t , a c c o r d i n g 

t o Kaminsk i . [N I K H ] 

This q u o t e s h o w s t h a t o f t e n l e a r n i n g in c o n t e x t m a y c a u s e lack of a b s t r a c t u n d e r s t a n d i n g ; t h e r e f o r e , 

w e n e e d e d t o b a l a n c e s y m b o l i c a n d p r a c t i c a l a p p r o a c h e s . T h e s t o r y w e i n t r o d u c e d t o o k c o n c e p t s i n t o 

c o n c r e t e e x a m p l e s t h a t p a r t i c i p a n t s c o u l d v i sua l i ze a n d d r a w . S t u d e n t p e r f o r m a n c e b a s e d o n t h e 

t e a c h i n g m e t h o d in t h e s t u d y g r o u p s s h o w e d h i g h e r r e t e n t i o n of i n f o r m a t i o n a n d i m p r o v e d level of 

u n d e r s t a n d i n g in c o n c e p t s v e r s u s t h e i r p e e r s in t h e c o n t r o l g r o u p s . 
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M o t i v a t i o n 

W e w a n t e d t o e v a l u a t e w h e t h e r t h e s t o r y b a s e d m e t h o d of t e a c h i n g rea l ly m a t t e r s . H e n c e t h i s s t u d y 

w a s d e s i g n e d t o t e s t w h e t h e r s t u d e n t s in c o n t r o l g r o u p s a n d t e s t g r o u p s p e r f o r m e d d i f f e r e n t l y o n t h e i r 

p o s t - t e s t s c o m p a r e d t o t h e i r r e s p e c t i v e p r e - t e s t s . S t u d e n t s in b o t h t e s t g r o u p s p a r t i c i p a t e d in r e a d i n g 

t h e s t o r y . F u r t h e r m o r e , t h e c o l l e g e s t u d e n t s v o l u n t e e r e d t o p lay d i f f e r e n t c h a r a c t e r s f r o m t h e s t o r y 

a n d p u t o n a p l ay d u r i n g c lass s e s s i o n , w h i l e t h e e i g h t h g r a d e s t u d e n t s d i s c u s s e d t h e p i c t u r e s o u t l o u d . 

O u r s t o r y w a s ca l l ed " T h e M a t h l i n Kids." T h e p l o t w a l k e d p a r t i c i p a n t s t h r o u g h a s e r i e s of h u r d l e s w h i c h 

r e q u i r e d m a t h e m a t i c a l k n o w - h o w t o o v e r c o m e s o t h a t t h e c h a r a c t e r s m a y r e c o v e r a m i s s i n g b o o k . This 

m i s s i n g b o o k c o n t a i n e d f u n d a m e n t a l m a t h c o n c e p t s e s s e n t i a l t o o u r w o r l d , a n d t h e i r t a s k w a s t o f i n d 

a n d r e t u r n t h e b o o k t o its p r o p e r p l a c e . 

E d u c a t i o n l i t e r a t u r e s h o w s t h a t s t o r y t e l l i n g is s u c c e s s f u l in t e a c h i n g c o n c e p t a n d a b s t r a c t i d e a s 

a s s o c i a t e d w i t h m a t h a n d s c i e n c e . L i t e r a t u r e a d d i t i o n a l l y s h o w s t h a t s t u d e n t s a r e m o r e e n g a g e d 

p a r t i c i p a n t s in t h e l e a r n i n g p r o c e s s w h e n s t o r y t e l l i n g a n d i l l u s t r a t i o n s a r e a d d e d , a s we l l a s , r e t a i n t h e 

i n f o r m a t i o n b e t t e r t h a n s t u d e n t s w h o w e r e n ' t e x p o s e d t o t h i s s t y l e of t e a c h i n g . T h e l e n g t h of 

i n f o r m a t i o n r e t e n t i o n n e e d s t o b e t e s t e d f u r t h e r . 
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M e t h o d o l o g y a n d E x p e r i m e n t D e s i g n 

E x p e r i m e n t 1: I n t e g r a l s 

T h e s t u d y w a s d o n e in t w o C a l c u l u s I s e c t i o n s a t Ca l i fo rn ia S t a t e U n i v e r s i t y C h a n n e l I s l ands . Class 

d u r a t i o n w a s 9 0 m i n u t e s , a n d s t u d e n t s w e r e s t a r t i n g o n t h e i n t e g r a t i o n c h a p t e r . 

At t h e s t a r t of t h e c lass , b o t h g r o u p s w e r e g i v e n f i v e m i n u t e s t o c o m p l e t e a s h o r t s u r v e y c o n s i s t i n g of 

f o u r q u e s t i o n s . T h e s u r v e y is p r e s e n t e d in A p p e n d i x A. T h e s u r v e y w a s e v a l u a t i n g s t u d e n t s l e a r n i n g 

s t y l e a n d m a t h b a c k g r o u n d . 

T h e s u r v e y w a s f o l l o w e d by a p r e - t e s t c o n s i s t i n g of t h r e e q u e s t i o n s a n d s t u d e n t s in b o t h g r o u p s w e r e 

g i v e n t e n m i n u t e s t o c o m p l e t e it. W e h a d l a b e l e d t h e p r e - t e s t "Act iv i ty Pr io r t o L e c t u r e , " a n d i t ' s 

p r e s e n t e d in A p p e n d i x B. T h e f i r s t q u e s t i o n o n t h e p r e - t e s t w a s t e s t i n g t h e u n d e r s t a n d i n g of t h e 

d e f i n i t i o n of i n t e g r a t i o n . T h e s e c o n d q u e s t i o n w a s a w o r d p r o b l e m invo lv ing i n t e g r a t i o n , a n d t h e t h i r d 

o n e w a s t o s o l v e a g i v e n i n t e g r a l . 

T h e c o n t r o l g r o u p s t u d i e d t h e c o n c e p t of u s i n g t r a d i t i o n a l l e c t u r e - b a s e d m e t h o d . T h e l e c t u r e w a s 

b a s e d o n t h e i r t e x t b o o k : Calculus , Ear ly T r a n s c e n d e n t a l F u n c t i o n s b y L a r s o n a n d E d w a r d s , F i f th Ed i t ion . 

T h e l e c t u r e s t a r t e d w i t h t h e d e f i n i t i o n of R i e m a n n s u m s , i n c o r p o r a t e d t h e p r e v i o u s l y s t u d i e d c o n c e p t 

of l imi ts a l o n g w i t h c o v e r i n g t h e f u n d a m e n t a l t h e o r e m of Ca lcu lus , a n d t h e n c o n c l u d e d by p r e s e n t i n g 

t h e i n t e g r a l . 

T h e t e s t g r o u p c o v e r e d t h e c o n c e p t of i n t e g r a t i o n t h r o u g h a s h o r t s t o r y , The M a t h l i n Kids, p r e s e n t e d in 

A p p e n d i x C. T h e M a t h l i n Kids w a s a f o u r p a g e l o n g s t o r y , w i t h f o u r m a i n c h a r a c t e r s . T h e s e c h a r a c t e r s 

w e r e o n a m i s s i o n t o f i n d t h e los t b o o k of H i s a a b . H i s a a b c o n t a i n e d t h e f u n d a m e n t a l m a t h e m a t i c a l 

c o n c e p t s e s s e n t i a l f o r t h e H u m a n w o r l d . T h r o u g h t h e t a s k s d u r i n g t h e i r s e a r c h f o r t h e b o o k , t h e 

c h a r a c t e r s l e a r n t t h e c o n c e p t b e h i n d i n t e g r a t i o n . T h e s t u d e n t s in t h e t e s t g r o u p a c t e d o u t t h e s t o r y 

a n d d i s c u s s e d t h e p l o t a n d m a t h e m a t i c a l i d e a s . 

T h e t i m e a l l o t t e d t o c o v e r t h e d e f i n i t i o n of i n t e g r a t i o n w a s 4 0 m i n u t e s f o r b o t h g r o u p s . 

A f t e r t h e l e c t u r e f o r t h e c o n t r o l g r o u p , a n d T h e M a t h l i n Kids ac t iv i ty f o r t h e t e s t g r o u p , b o t h g r o u p s 

f o l l o w e d t h r e e i n t e g r a t i o n p r a c t i c e p r o b l e m s d o n e by t h e i n s t r u c t o r o n t h e b o a r d f o r t h e c lass . T h e s e 

c o m m o n i n t e g r a t i o n f u n c t i o n s a n d p r a c t i c e p r o b l e m s a r e p r e s e n t e d in A p p e n d i x D. T h e a l l o t t e d t i m e 

f o r t h i s p o r t i o n w a s t w e n t y m i n u t e s . 

A p o s t - t e s t c o n s i s t i n g of t h r e e q u e s t i o n s w a s a d m i n i s t e r e d t o b o t h g r o u p s . T h e s t u d e n t s w e r e a g a i n 

g i v e n t e n m i n u t e s t o c o m p l e t e it. W e l a b e l e d t h e p o s t - t e s t "Act iv i ty A f t e r L e c t u r e . " T h e p o s t - t e s t is 

p r e s e n t e d in A p p e n d i x E. 
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E x p e r i m e n t 2 : P a r a b o l a s 

This p a r t of t h e s t u d y w a s d o n e u s i n g t w o e i g h t h g r a d e H o n o r s A l g e b r a s e c t i o n s in o n e of t h e local 

s c h o o l s in O x n a r d . Class d u r a t i o n w a s 5 3 m i n u t e s . 

At t h e s t a r t of t h e c lass , s t u d e n t s w e r e g i v e n "Qu iz 1 ," t h e p r e - t e s t c o n s i s t i n g of f o u r q u e s t i o n s , 

p r e s e n t e d in A p p e n d i x F. T h e s t u d e n t s in b o t h g r o u p s w e r e g i v e n a n e q u a l a m o u n t of t i m e t o c o m p l e t e 

it. T h e f i r s t a n d f o u r t h q u e s t i o n s o n t h e p r e - t e s t w e r e c h e c k i n g t h e i r u n d e r s t a n d i n g of t h e g r a p h s of 

p a r a b o l a s . T h e s e c o n d q u e s t i o n w a s p u r e l y c o m p u t a t i o n a l , a n d t h e t h i r d q u e s t i o n i n v o l v e d g r a p h i n g . 

T h e c o n t r o l g r o u p c o v e r e d t h e c o n c e p t of p a r a b o l a s by a m i x t u r e of l e c t u r i n g a n d e x a m p l e s w h i c h t h e i r 

t e a c h e r h a d p r e p a r e d . 

T h e t e s t g r o u p c o v e r e d t h e c o n c e p t of p a r a b o l a s t h r o u g h a n e x c e r p t t a k e n f r o m t h e s h o r t s t o r y , T h e 

M a t h l i n Kids, p r e s e n t e d in A p p e n d i x G. T h e s t o r y w a s c o v e r e d in a g r o u p e n v i r o n m e n t by r e a d i n g 

a l o u d , i l l u s t r a t e d by p i c t u r e s of t h e c h a r a c t e r s a n d c o n c e p t s , f o l l o w e d by a n a c t i v e g r o u p d i s c u s s i o n . 

A f t e r t h e l e c t u r e f o r t h e c o n t r o l g r o u p , a n d t h e s t o r y t i m e b a s e d o n T h e M a t h l i n Kids ac t iv i ty f o r t h e 

t e s t g r o u p , b o t h g r o u p s w e r e g i v e n a p o s t - t e s t c o n s i s t i n g of f o u r q u e s t i o n s . T h e l a y o u t of t h e p o s t - t e s t 

w a s s imi l a r t o t h e p r e - t e s t w h e r e t h e f i r s t a n d f o u r t h q u e s t i o n s o n t h e p o s t - t e s t w e r e c o n c e p t u a l . T h e 

s e c o n d q u e s t i o n w a s p u r e l y c o m p u t a t i o n a l , a n d t h e t h i r d q u e s t i o n i n v o l v e d g r a p h i n g . T h e p o s t - t e s t 

w a s ca l l ed "Qu iz 2" a n d is p r e s e n t e d in A p p e n d i x H. T h e s t u d e n t s w e r e a g a i n a l l o t t e d a n e q u a l a m o u n t 

of t i m e t o c o m p l e t e t h e p o s t - t e s t s . 
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H y p o t h e s i s T e s t i n g 

For e a c h e x p e r i m e n t w e c o m p u t e d r e s u l t s t o u n p a i r e d t - t e s t s t o c o m p a r e t h e s a m p l e s a t t h e b e g i n n i n g 

of e a c h s t u d y . W e w e r e d i s a p p o i n t e d t o f i n d o u t t h a t t h e t e s t a n d c o n t r o l g r o u p s in b o t h s t u d i e s w e r e 

n o t s imi la r . B o t h t h e Ca lcu lus a n d Eight g r a d e t e s t g r o u p s w e r e s i gn i f i c an t l y w e a k e r t h a n t h e i r p e e r s in 

t h e c o n t r o l g r o u p s . At t h i s p o i n t , w e h a d h o p e d t h a t b o t h g r o u p s w o u l d i m p r o v e s ign i f i c an t l y . 

A f t e r c o l l e c t i n g t h e p o s t - t e s t s , p a i r e d t - t e s t s w e r e d o n e b e t w e e n t h e p r e - t e s t s a n d p o s t - t e s t s in e a c h 

c lass , a s we l l a s , t - t e s t s of t h e t e s t g r o u p ' s p e r f o r m a n c e v e r s u s t h e c o n t r o l g r o u p ' s p e r f o r m a n c e o n t h e 

p o s t - t e s t s . W e c h e c k e d f o r i m p r o v e m e n t of u n d e r s t a n d i n g t h e c o n c e p t by t e s t i n g t h e f o l l o w i n g 

h y p o t h e s e s : 

T e s t G r o u p C o n t r o l G r o u p 
H sub o colon mu sub x pre equals mu sub x post H sub o colon mu sub y pre equals mu sub y post 

H sub a colon mu sub x pre less than mu sub x post H sub a colon mu sub y pre less than mu sub y post 

H sub a single quote colon mu sub x post 1 greater than mu sub y post 1 H sub a single quote colon mu sub y post 1 less than mu sub x post 1 

T h e s c o r i n g s c h e m e s t o r e p r e s e n t t h e c o l l e c t e d d a t a f o r t h e s u r v e y , p r e - t e s t s a n d p o s t - t e s t s a r e 

p r e s e n t e d in A p p e n d i x K. 

H y p o t h e s i s 

O u r o v e r a l l h y p o t h e s i s w a s t h e f o l l o w i n g : 

If s t u d e n t s p a r t i c i p a t e in t h e n e w t e a c h i n g m e t h o d s of l e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g , t h e n 

t h e i r u n d e r s t a n d i n g a n d i n t e r e s t in m a t h e m a t i c s i n c r e a s e s . 

W e d id t e s t t h e f o l l o w i n g s t a t i s t i c a l h y p o t h e s e s t o e v a l u a t e s t u d e n t s ' u n d e r s t a n d i n g a n d p e r f o r m a n c e : 

H sub o: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s n o e f f e c t o n s t u d e n t s ' p e r f o r m a n c e . 

H sub a: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e . 

H sub a single quote: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e o n c o n c e p t u a l q u e s t i o n s . 

W e t r i e d t o m e a s u r e t h e p e r f o r m a n c e of e a c h g r o u p a n d c o m p a r e d t h e i r r e s u l t s . 
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D a t a C o l l e c t i o n 

D a t a w a s c o l l e c t e d f r o m t h e c o n t r o l a n d t e s t g r o u p s f o r b o t h e x p e r i m e n t s by a d m i n i s t e r i n g p r e - t e s t s 

b e f o r e l e a r n i n g t h e c o n c e p t , a n d p o s t - t e s t s a f t e r t h e ac t iv i t i e s . A d d i t i o n a l l y , a s u r v e y f r o m t h e c o l l e g e 

s t u d e n t s p r i o r t o t h e p r e - t e s t e v a l u a t i n g t h e i r m a t h b a c k g r o u n d ( A p p e n d i x A) w a s a d m i n i s t e r e d ; a n d , 

t h e e i g h t h g r a d e s t u d e n t s w e r e s i m p l y a s k e d t o c o m m e n t o n t h e s t o r y a t t h e e n d of t h e p o s t - t e s t 

( A p p e n d i x I). 

W e c a l c u l a t e d t h e f o l l o w i n g s t a t i s t i c a l p a r a m e t e r s t o d e s c r i b e s t u d e n t s ' p e r f o r m a n c e : 

A v e r a g e s c o r e f o r t h e p r e - t e s t in t h e c o n t r o l g r o u p s 

A v e r a g e s c o r e f o r t h e p o s t - t e s t in t h e c o n t r o l g r o u p s 

A v e r a g e s c o r e f o r t h e p r e - t e s t in t h e t e s t g r o u p s 

A v e r a g e s c o r e f o r t h e p o s t - t e s t in t h e t e s t g r o u p s 

I m p r o v e m e n t s o n ind iv idua l q u e s t i o n s f r o m t h e p r e - t e s t s w e r e a l s o c o m p a r e d t o t h e 

c o r r e s p o n d i n g p o s t - t e s t q u e s t i o n s 

C o n t r o l g r o u p s ' p r e - t e s t a n d p o s t - t e s t q u e s t i o n s w e r e c o m p a r e d t o t h e t e s t g r o u p s ' p r e - t e s t 

a n d p o s t - t e s t q u e s t i o n s . 

S t a t i s t i ca l p a r a m e t e r s , s u c h as , m o d e , m e d i a n , s t a n d a r d d e v i a t i o n s , v a r i o u s c o r r e l a t i o n 

c o e f f i c i e n t s a n d t - t e s t r e s u l t s r e p r e s e n t i n g d a t a w e r e a l s o c a l c u l a t e d . 

T h e r a w d a t a a n d c a l c u l a t e d p a r a m e t e r s a r e i n c l u d e d in A p p e n d i x L. All d a t a a n a l y s i s w a s d o n e u s i n g 

M S Excel. 
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D a t a a n d A n a l y s i s 

E x p e r i m e n t 1 

In t h i s c h a p t e r w e p r o v i d e d e s c r i p t i v e a n a l y s i s of o u r d a t a c o l l e c t e d in E x p e r i m e n t 1, o u r C a l c u l u s 

s t u d e n t s . 

F i g u r e 1: C a l c u l u s T e s t G r o u p - P r e - T e s t a n d P o s t - T e s t R e s u l t s b y S t u d e n t 

F igu re 1 s h o w s t h e p r e - t e s t a n d p o s t - t e s t s c o r e s of t h e 1 0 s t u d e n t s in t h e t e s t g r o u p . N o t i c e h o w all 

t h e s t u d e n t s m a d e g r e a t i m p r o v e m e n t s , w i t h t h e e x c e p t i o n of o n e s t u d e n t . Eight o u t of t h e t e n 

s t u d e n t s r e c e i v e d a p e r f e c t s c o r e o n t h e p o s t - t e s t . 

F i g u r e 2 : C a l c u l u s C o n t r o l G r o u p - P r e - T e s t a n d P o s t - T e s t R e s u l t s b y S t u d e n t 
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F igure 2 s h o w s t h e c o m p a r i s o n of p r e - t e s t a n d p o s t - t e s t s c o r e s f o r t h e 1 7 c o n t r o l g r o u p s t u d e n t s . F o u r 

s t u d e n t s s c o r e d a p e r f e c t s c o r e o n t h e p r e - t e s t a n d t h e p o s t - t e s t . T h e n w e s e e a n o t h e r f o u r s t u d e n t s 

w h o s e s c o r e s r e m a i n e d u n c h a n g e d . T h e r e f o r e , o u t of 17 s t u d e n t s , if w e i g n o r e t h e f o u r t h a t s c o r e d a 

p e r f e c t s c o r e s o n t h e p r e - t e s t a n d p o s t - t e s t , w e s e e t h a t 6 9 percent of t h e c o n t r o l g r o u p s t u d e n t s i m p r o v e d , 

c o m p a r e d w i t h 9 0 percent of t h e t e s t g r o u p s t u d e n t s . 

Figure 3 
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F i g u r e 3 : C a l c u l u s S t u d e n t s S u r v e y R e s u l t s 

T h e r e s u l t s of t h e s t u d e n t s u r v e y a r e d i s p l a y e d in F igure 3. N o t e t h a t 8 0 percent of s t u d e n t s g o t a t l e a s t a B in 

t h e i r p r i o r m a t h c o u r s e . S u r v e y Q u e s t i o n 2 w a s d i s r e g a r d e d s i n c e e v e r y s i n g l e s t u d e n t in b o t h g r o u p s 

l iked s t o r i e s . A l m o s t all s t u d e n t s d e c l a r e d t h e m s e l v e s a s v i s u a l / h a n d s o n l e a r n e r s ; h e n c e v i s u a l s a n d 

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

t h i s t e s t g r o u p w e r e m o r e i n t e r e s t e d in l e a r n i n g c o n c e p t s , r a t h e r t h a n c o m p u t a t i o n s . It w a s i n t e r e s t i n g 

t o s e e h o w e a c h s t u d e n t p e r f o r m e d o n t h e c o n c e p t b a s e d q u e s t i o n f r o m t h i s g r o u p c o m p a r e d t o t h e i r 

p e e r s in t h e c o n t r o l g r o u p . 

F i g u r e 4 : P e a r s o n C o r r e l a t i o n C o e f f i c i e n t s f o r C a l c u l u s T e s t G r o u p 

P e a r s o n C o r r e l a t i o n s : T e s t G r o u p 

Q 1 and Pre- Test negative 0 point 2 7 3 Little t o n o c o r r e l a t i o n 

Q 1 and Post- Test 0 point 1 1 6 N o t a s t r o n g c o r r e l a t i o n 

Q 3 and Post- Test 0 point 2 1 8 Little t o n o c o r r e l a t i o n 

Q 4 and Pre- Test negative 0 point 2 8 5 Little t o n o c o r r e l a t i o n 

Q 4 and Post- Test negative 0 point 2 8 5 Little t o n o c o r r e l a t i o n 

W e t h e n r a n t h e P e a r s o n c o r r e l a t i o n o n t h e s u r v e y q u e s t i o n r e s p o n s e s t o t h e Pre- Test a n d Post- Test 

q u e s t i o n s p r e s e n t e d in F igure 4 a n d f o u n d t h a t t h e r e w a s n o c o r r e l a t i o n b e t w e e n t h e s u r v e y r e s p o n s e s 

a n d h o w t h e t e s t g r o u p s t u d e n t s p e r f o r m e d o n t h e t e s t s . 

F i g u r e 5 : C a l c u l u s T e s t G r o u p v e r s u s C o n t r o l G r o u p 

T e s t : Pre- Test C o n t r o l : Pre- Test T e s t : Post- Test C o n t r o l : Post- Test 

M e a n 2 point 3 3 point 3 5 2 5 point 6 5 point 1 7 6 

M o d e 2 2 6 6 

M e d i a n 2 3 6 6 

S t a n d a r d D e v i a t i o n 0 point 8 2 3 1 point 9 0 2 0 point 9 6 6 1 point 3 3 3 

In F igure 5 n o t e t h e d i f f e r e n c e in m e a n s c o r e s f o r t h e T e s t G r o u p v e r s u s t h e C o n t r o l G r o u p . T h e t e s t 

g r o u p h a d a m e a n 1 point 0 5 2 b e l o w t h e m e a n s c o r e of t h e c o n t r o l g r o u p . This m e a n s t h a t t h e p r e p a r a t i o n 

of t h e t e s t g r o u p w a s m u c h w e a k e r t h a n t h a t of t h e c o n t r o l g r o u p . H o w e v e r , t h e t e s t g r o u p s c o r e d 

0 point 4 2 4 u n i t s a b o v e t h e m e a n s c o r e of t h e c o n t r o l g r o u p o n t h e Post- Test. T h e m e a n s c o r e s f r o m t h e p r e 

t e s t t o t h e Post- Tests w e r e 3 point 3 u n i t s a p a r t f o r t h e t e s t g r o u p v e r s u s 1 point 8 2 4 u n i t s f o r t h e c o n t r o l g r o u p . 

O u r t e s t g r o u p i m p r o v e d m o r e t h a n t h e c o n t r o l g r o u p . 
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F i g u r e 6 : C a l c u l u s T e s t G r o u p v e r s u s C o n t r o l G r o u p T- T e s t R e s u l t s 

U n p a i r e d T- T e s t R e s u l t s b e t w e e n t h e t e s t g r o u p a n d t h e c o n t r o l g r o u p : 

For t h e P r e 

T e s t s : 0 point 0 5 5 5 

S i n c e 0 point 0 5 5 5 greater than 0 point 0 5 t h e r e is n o s i g n i f i c a n t d i f f e r e n c e b e t w e e n t h e s c o r e s ; 

a l t h o u g h t h e r e is s o m e s l igh t d i f f e r e n c e . 

For t h e 

Post- Tests: 0 point 1 9 4 9 S i n c e 0 point 1 9 4 9 greater than 0 point 0 5 t h e r e is n o s i g n i f i c a n t d i f f e r e n c e b e t w e e n t h e s c o r e s 

P a i r e d T- T e s t R e s u l t s : 

Pre- Test versus 

P o s t T e s t 

T e s t 

G r o u p 9 point 2 7 E hyphen 0 5 S i n c e 0 point 0 0 0 0 9 2 7 less than 0 point 0 5 t h e r e w a s s i g n i f i c a n t i m p r o v e m e n t 

Pre- Test versus 

P o s t T e s t 

C o n t r o l 

G r o u p 0 point 0 0 2 S i n c e 0 point 0 0 2 less than 0 point 0 5 t h e r e w a s s i g n i f i c a n t i m p r o v e m e n t 

T h e u n p a i r e d t - t e s t r e s u l t s p r e s e n t e d in F igure 6 s h o w t h a t t h e r e is n o s i g n i f i c a n t d i f f e r e n c e in t h e p r e 

t e s t r e s u l t s of t h e t w o g r o u p s o n a 9 5 percent c o n f i d e n c e i n t e r v a l ; h e n c e t h e g r o u p s w e r e c o m p a t i b l e a t t h e 

b e g i n n i n g of t h e e x p e r i m e n t . H o w e v e r , if w e e x p a n d o u r c o n f i d e n c e i n t e r v a l t o 9 0 percent , w e s e e t h a t t h e 

t e s t g r o u p w a s i n d e e d a t a s i g n i f i c a n t d i s a d v a n t a g e a t t h e s t a r t of t h e s t u d y . O u r s t u d y g r o u p w a s 

w e a k e r . T o o u r a m a z e m e n t , t h e t e s t g r o u p d i s p l a y e d n o s i g n i f i c a n t d i f f e r e n c e in t h e p o s t - t e s t s e v e n if 

w e s w i t c h t o a 9 0 percent c o n f i d e n c e i n t e r v a l . T h e r e f o r e w e c o n c l u d e t h a t o u r s t o r y b a s e d t e a c h i n g m e t h o d 

w a s s u c c e s s f u l . S t u d e n t s in b o t h g r o u p s p e r f o r m e d s imi la r ly a t t h e e n d of t h e s t u d y . P a i r e d t - t e s t s 

d i s p l a y t h a t b o t h g r o u p s s h o w e d s i g n i f i c a n t i m p r o v e m e n t f r o m p r e - t e s t t o p o s t - t e s t . 

T h e v a l u e s in F igure 7 w e r e u s e d t o c a l c u l a t e a t v a l u e of 0 point 8 7 6 5 6. T h e cr i t ical v a l u e u s e d (1 tai l a t a equals 

0 point 0 5 (95 percent c o n f i d e n c e level)) is 1 point 7 4 0, w h i c h w a s o b t a i n e d f r o m t a b l e s . S i n c e t h e c a l c u l a t e d t v a l u e of 

0 point 8 7 6 5 6 less than 1 point 7 4 0 w e will fa i l t o r e j e c t t h e null h y p o t h e s i s . H sub o: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g 

h a s n o e f f e c t o n s t u d e n t s ' p e r f o r m a n c e . T h e r e s u l t s o b t a i n e d s h o w t h a t t h e s t u d e n t s w h o l e a r n e d w i t h 

t h e s t o r y - b a s e d m e t h o d h a d a p o s i t i v e d i f f e r e n c e in p e r f o r m a n c e . 

F i g u r e 7 : C a l c u l u s S t u d e n t s D a t a U s e d For Cr i t ica l V a l u e C o m p a r i s o n 

P o s t - T e s t : T e s t G r o u p P o s t - T e s t : C o n t r o l G r o u p 

5 point 6 5 point 1 7 6 M e a n 

0 point 9 6 6 1 point 3 3 3 S t a n d a r d D e v i a t i o n 

1 0 1 7 C o u n t 

N e x t w e t e s t e d t h e i m p r o v e m e n t o n c o n c e p t u a l q u e s t i o n 1 in t h e t w o g r o u p s . I n t e r e s t i n g d i s c o v e r y o n 

q u e s t i o n 1, w a s t h e m e a n s c o r e o n Pre- Test of t h e T e s t G r o u p v e r s u s t h a t of t h e C o n t r o l G r o u p w a s 1 point 9 

v e r s u s 2 point 0 5 , r e s p e c t i v e l y . For t h e c o n c e p t u a l q u e s t i o n o n t h e p o s t - t e s t t h e m e a n s c o r e of t h e T e s t 

G r o u p v e r s u s t h e C o n t r o l G r o u p w a s 3 point 0 v e r s u s 2 point 8 2 , r e s p e c t i v e l y . Every s t u d e n t in t h e t e s t g r o u p h a d 

a p e r f e c t s c o r e of 3 o n t h e c o n c e p t u a l q u e s t i o n . H e n c e , o u r s t o r y t e l l i n g m e t h o d h e l p e d t h e w e a k e r 

s t u d e n t s t h e m o s t . 
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F i g u r e 8 : A v e r a g e I m p r o v e m e n t o n t h e C o n c e p t u a l Q u e s t i o n 

A v e r a g e I m p r o v e m e n t o n t h e C o n c e p t u a l Q u e s t i o n 

T e s t G r o u p C o n t r o l G r o u p 

M e a n 1 point 1 0 point 7 6 

M o d e 1 0 

M e d i a n 1 0 

S t D e v 1 point 1 1 point 0 9 

U n p a i r e d t - t e s t o n q u e s t i o n 1 s h o w s t h e t e s t g r o u p did s i g n i f i c a n t l y b e t t e r a t 9 0 percent c o n f i d e n c e i n t e r v a l . 
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D a t a a n d A n a l y s i s 

E x p e r i m e n t 2 

In t h i s c h a p t e r w e p r o v i d e d e s c r i p t i v e a n a l y s i s of o u r d a t a c o l l e c t e d in E x p e r i m e n t 2, o u r Eighth g r a d e 

s t u d e n t s . 

F i g u r e 9 : E i g h t h G r a d e T e s t G r o u p - P r e - T e s t a n d P o s t - T e s t R e s u l t s b y S t u d e n t 

F igu re 9 s h o w s t h e p r e - t e s t a n d p o s t - t e s t s c o r e s of t h e 2 9 s t u d e n t s in t h e t e s t g r o u p . N o t i c e h o w all 

t h e s t u d e n t s m a d e g r e a t i m p r o v e m e n t s . 2 3 s t u d e n t s r e c e i v e d a p e r f e c t s c o r e o n t h e p o s t - t e s t ; 5 of 

w h i c h w e n t f r o m a p r e - t e s t r e s u l t of z e r o t o a p e r f e c t p o s t - t e s t s c o r e . 

F i g u r e 1 0 : E i g h t h G r a d e C o n t r o l G r o u p - P r e - T e s t a n d P o s t - T e s t R e s u l t s b y S t u d e n t 
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F igure 10 s h o w s t h a t all 2 7 c o n t r o l s t u d e n t s a l s o i m p r o v e d f r o m pre- test t o post- test. In t h i s g r o u p o n l y 

t h r e e s t u d e n t s w e n t f r o m s c o r i n g a z e r o o n t h e pre- test t o a p e r f e c t s c o r e o n t h e post- test. Ove ra l l , 2 0 

s t u d e n t s in t h i s c o n t r o l g r o u p r e c e i v e d a p e r f e c t s c o r e . T h e r e f o r e t h e t e s t g r o u p h a d a h i g h e r 

p e r c e n t a g e of p e r f e c t s c o r e s o n t h e post- tests: 7 9 point 3 percent in t h e t e s t g r o u p v e r s u s 7 4 point 1 percent in t h e c o n t r o l 

g r o u p . 

F igu re 1 1 s h o w s t h e r e s u l t s of t h e P e a r s o n c o r r e l a t i o n s o n t h e ind iv idua l q u e s t i o n s . 

N o t a t i o n f o r t h e t a b l e a b o v e is a s f o l l o w s : 

L o w e r c a s e "x" r e p r e s e n t s t h e pre- test f o r t h e c o n t r o l g r o u p , w h i l e a n u p p e r c a s e "X" 

r e p r e s e n t s t h e post- test f o r t h e c o n t r o l g r o u p 

L o w e r c a s e "y" r e p r e s e n t s t h e pre- test f o r t h e t e s t g r o u p , w h i l e a n u p p e r c a s e "Y" r e p r e s e n t s 

t h e post- test f o r t h e t e s t g r o u p 

T h e n u m e r i c a l s u b s c r i p t s r e p r e s e n t t h e q u e s t i o n n u m b e r in t h e p r e - t e s t s , a n d t h e a l p h a b e t i c a l 

s u b s c r i p t s r e p r e s e n t t h e c o r r e s p o n d i n g q u e s t i o n s o n t h e post- test. For e x a m p l e , double quote x sub 1 comma X sub a double quote 

m e a n s w e a r e c o m p a r i n g q u e s t i o n o n e in t h e pre- test f o r t h e c o n t r o l g r o u p t o q u e s t i o n 1 o n t h e p o s t 

t e s t f o r t h e c o n t r o l g r o u p 

F i g u r e 1 1 : P e a r s o n C o r r e l a t i o n C o e f f i c i e n t s f o r E i g h t h G r a d e G r o u p 

A n a l y s i s - P e a r s o n C o r r e l a t i o n s 

x sub 1 comma X sub a C a n ' t C a l c u l a t e N o t e : Every s t u d e n t h a d a p e r f e c t s c o r e of 1 o n X sub a in t h e post- test 

x sub 2 comma X sub b 0 point 1 4 7 4 T h e r e is l i t t le t o n o c o r r e l a t i o n 
x sub 3 comma X sub c 

0 point 0 5 5 5 T h e r e is l i t t le t o n o c o r r e l a t i o n 

x sub 4 comma X sub d 0 point 1 6 7 3 T h e r e is l i t t le t o n o c o r r e l a t i o n 

y sub 1 comma Y sub a C a n ' t C a l c u l a t e N o t e : Every s t u d e n t h a d a p e r f e c t s c o r e of 1 o n Y sub a in t h e post- test 

y sub 2 comma Y sub b 0 point 2 5 8 3 T h e r e is l i t t le t o n o c o r r e l a t i o n 

y sub 3 comma Y sub c C a n ' t C a l c u l a t e N o t e : Every s t u d e n t s c o r e d a z e r o o n y sub 3 in t h e p r e - t e s t 

y sub 4 comma Y sub d C a n ' t C a l c u l a t e N o t e : Every s t u d e n t h a d a p e r f e c t s c o r e of 1 o n Y sub d in t h e post- test 

P o i n t s t o n o t e in F igure 1 1 a r e t h a t e v e r y s t u d e n t in t h e t e s t g r o u p r e c e i v e d a p e r f e c t s c o r e o n b o t h of 

t h e c o n c e p t u a l q u e s t i o n s - q u e s t i o n s 1 a n d 4 . Every p a r t i c i p a n t in t h e c o n t r o l g r o u p o n l y r e c e i v e d a 

p e r f e c t s c o r e o n q u e s t i o n 1. Also n o t e t h a t all 2 9 p a r t i c i p a n t s f r o m t h e t e s t g r o u p s t a r t e d o u t b y 

r e c e i v i n g a z e r o o n q u e s t i o n 3 in t h e p r e - t e s t , a n d t h e n 2 7 of t h e s e 2 9 p a r t i c i p a n t s h a d a p e r f e c t s c o r e 

o n q u e s t i o n 3 o n t h e post- test. 

F i g u r e 1 2 : E i g h t h G r a d e T e s t G r o u p v e r s u s C o n t r o l G r o u p 

T e s t : P r e - T e s t C o n t r o l : P r e - T e s t T e s t : post- test C o n t r o l : post- test 

M e a n 1 point 2 7 5 9 1 point 5 1 8 5 3 point 7 5 8 6 3 point 7 0 3 7 

M o d e 2 point 0 0 0 0 2 point 0 0 0 0 4 point 0 0 0 0 4 point 0 0 0 0 

M e d i a n 1 point 0 0 0 0 2 point 0 0 0 0 4 point 0 0 0 0 4 point 0 0 0 0 

S t a n d a r d D e v i a t i o n 0 point 9 2 1 8 0 point 7 5 3 0 0 point 5 1 1 0 0 point 5 4 1 7 
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In F igure 12 n o t e t h e d i f f e r e n c e in m e a n s c o r e s f o r t h e T e s t G r o u p v e r s u s t h e C o n t r o l G r o u p . T h e t e s t 

g r o u p h a d a m e a n s c o r e of 0 point 2 4 2 6 u n i t s b e l o w t h e m e a n s c o r e of t h e c o n t r o l g r o u p . This m e a n s t h a t 

t h e p r e p a r a t i o n of t h e t e s t g r o u p w a s m u c h w e a k e r t h a n t h a t of t h e c o n t r o l g r o u p . H o w e v e r , t h e t e s t 

g r o u p s c o r e d 0 point 0 5 4 9 u n i t s a b o v e t h e m e a n s c o r e of t h e c o n t r o l g r o u p o n t h e post- test. T h e m e a n 

s c o r e s f r o m t h e pre- test t o t h e post- tests w e r e 2 point 4 8 2 7 u n i t s a p a r t f o r t h e t e s t g r o u p v e r s u s 2 point 1 8 5 2 

u n i t s f o r t h e c o n t r o l g r o u p . O u r t e s t g r o u p i m p r o v e d m o r e t h a n t h e c o n t r o l g r o u p . 

F i g u r e 1 3 : E i g h t h G r a d e T e s t G r o u p v e r s u s C o n t r o l G r o u p T- T e s t R e s u l t s 

U n p a i r e d T- T e s t R e s u l t s b e t w e e n t h e t e s t g r o u p a n d t h e c o n t r o l g r o u p : 

For t h e pre- tests: 

0 point 1 4 3 8 S i n c e v a l u e greater than 0 point 0 5 t h e r e is n o s i g n i f i c a n t d i f f e r e n c e b e t w e e n t h e 

s c o r e s 

For t h e post- tests: 0 point 3 4 8 9 

S i n c e v a l u e greater than 0 point 0 5 t h e r e is n o s i g n i f i c a n t d i f f e r e n c e b e t w e e n t h e 

s c o r e s 

P a i r e d T- T e s t R e s u l t s : 

pre- test versus P o s t 

T e s t T e s t G r o u p 7 point 9 8 E hyphen 1 3 S i n c e v a l u e less than 0 point 0 5 t h e r e w a s s i g n i f i c a n t i m p r o v e m e n t 

pre- test versus P o s t 

T e s t 

C o n t r o l 

G r o u p 

3 point 1 3 E hyphen 1 4 

S i n c e v a l u e less than 0 point 0 5 t h e r e w a s s i g n i f i c a n t i m p r o v e m e n t 

T h e u n p a i r e d t - t e s t r e s u l t s p r e s e n t e d in F igure 1 3 s h o w t h a t t h e r e is n o s i g n i f i c a n t d i f f e r e n c e in t h e 

pre- test r e s u l t s of t h e t w o g r o u p s o n a 9 5 percent c o n f i d e n c e i n t e r v a l . P a i r e d t - t e s t s d i s p l a y t h a t b o t h g r o u p s 

s h o w e d s i g n i f i c a n t i m p r o v e m e n t f r o m pre- test t o post- test. 

T h e v a l u e s in F igure 1 4 w e r e u s e d t o c a l c u l a t e a t v a l u e of 0 point 3 9 0 4 . T h e cr i t ical v a l u e u s e d (1 tai l a t a equals 

0 point 0 5 (95 percent c o n f i d e n c e level)) is 1 point 7 4 0, w h i c h w a s o b t a i n e d f r o m t a b l e s . S i n c e t h e c a l c u l a t e d t v a l u e of 

0 point 3 9 0 4 less than 1 point 7 4 0 w e will fa i l t o r e j e c t t h e null h y p o t h e s i s . H sub o: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g 

h a s n o e f f e c t o n s t u d e n t s ' p e r f o r m a n c e . T h e r e s u l t s o b t a i n e d s h o w t h a t t h e s t u d e n t s w h o l e a r n e d w i t h 

t h e s t o r y - b a s e d m e t h o d h a d a p o s i t i v e e f f e c t in p e r f o r m a n c e . 

F i g u r e 1 4 : E i g h t h G r a d e S t u d e n t s D a t a U s e d Fo r Cr i t ica l V a l u e C o m p a r i s o n 

post- test: T e s t G r o u p post- test: C o n t r o l G r o u p 

3 point 7 5 8 6 3 point 7 0 3 7 M e a n 

0 point 5 1 1 0 0 point 5 4 1 7 S t a n d a r d D e v i a t i o n 

2 9 2 7 C o u n t 

I n t e r e s t i n g d i s c o v e r i e s : 

i. T h e m e a n s c o r e o n q u e s t i o n f o u r , w h i c h w a s a c o n c e p t u a l q u e s t i o n , m e a n pre- test s c o r e of t h e 

T e s t G r o u p v e r s u s t h a t of t h e C o n t r o l G r o u p w a s 0 point 0 6 8 9 6 6 v e r s u s 0 point 2 5 9 2 5 , r e s p e c t i v e l y . O n t h e 
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post- test t h e m e a n s c o r e of t h e T e s t G r o u p v e r s u s t h e C o n t r o l G r o u p w a s a p e r f e c t s c o r e of 1 point 0 

v e r s u s 0 point 9 2 5 9 3, r e s p e c t i v e l y . 

i i. A d d i t i o n a l l y , t h e t e s t g r o u p s h o w e d i m p r o v e m e n t in all f o u r q u e s t i o n s v e r s u s t h e c o n t r o l g r o u p 

i m p r o v i n g in t h r e e o u t of t h e f o u r q u e s t i o n s . 

i i i. Every s t u d e n t in t h e t e s t g r o u p s c o r e d a p e r f e c t s c o r e of 1 point 0 o n q u e s t i o n s o n e a n d f o u r , w h i l e 

e v e r y s t u d e n t in t h e c o n t r o l g r o u p s c o r e d a p e r f e c t s c o r e o n o n l y q u e s t i o n o n e . N o t e t h e m e a n 

i m p r o v e m e n t in t h e i m p r o v e m e n t f r o m pre- test t o post- test s c o r e o n q u e s t i o n 4 of t h e t e s t 

g r o u p v e r s u s t h e c o n t r o l g r o u p a s p r e s e n t e d in F igure 15 . 

F i g u r e 1 5 : A v e r a g e I m p r o v e m e n t o n Q u e s t i o n F o u r 

A v e r a g e I m p r o v e m e n t o n Q u e s t i o n F o u r 

T e s t G r o u p C o n t r o l G r o u p 

M e a n 0 point 9 3 1 0 0 point 6 6 6 7 

M o d e 1 point 0 0 0 0 1 point 0 0 0 0 

M e d i a n 1 point 0 0 0 0 1 point 0 0 0 0 

S t D e v 0 point 2 5 7 9 0 point 4 8 0 4 

S t u d e n t f e e d b a c k r e v e a l e d t h a t t h i s m e t h o d of t e a c h i n g t h r o u g h s t o r y - t e l l i n g a n d i l l u s t r a t i o n s "is a 

c r e a t i v e w a y t o s h o w h o w q u a d r a t i c p r o b l e m s f u n c t i o n . " A n o t h e r s t u d e n t c l a i m e d t h a t t h e s t u d e n t 

l iked t h e b o o k " b e c a u s e t h e c o l o r f u l d e m o n s t r a t i o n s t a u g h t m e a lo t a b o u t p a r a b o l a s . " 

I n t e r e s t i n g l y e n o u g h , t h e s t u d e n t s w h i c h c o m m e n t e d " N o , I d id n o t like t h e s t o r y b e c a u s e it m a d e 

n o s e n s e ; I d id like t h e p i c t u r e s t h o u g h ! " a n d " N o , b e c a u s e it d i d n ' t te l l m e w h a t h a p p e n e d t o t h e 

b o o k a f t e r . I d id like t h e i l l u s t r a t i o n s t h o u g h " e n d e d u p w i t h p e r f e c t s c o r e s o n t h e post- tests. M o r e 

s t u d e n t f e e d b a c k is i n c l u d e d in A p p e n d i x I. 
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R e s u l t s 

E x p e r i m e n t 1 

Recall t h a t o u r o v e r a l l h y p o t h e s i s w a s t h e f o l l o w i n g : If s t u d e n t s p a r t i c i p a t e in t h e n e w t e a c h i n g 

m e t h o d s of l e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g , t h e n t h e i r u n d e r s t a n d i n g a n d i n t e r e s t in 

m a t h e m a t i c s i n c r e a s e s . Also reca l l t h a t t e s t e d t h e f o l l o w i n g s t a t i s t i c a l h y p o t h e s e s t o e v a l u a t e 

s t u d e n t s ' u n d e r s t a n d i n g a n d p e r f o r m a n c e : 

H sub o: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s n o e f f e c t o n s t u d e n t s ' p e r f o r m a n c e . 

H sub a: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e . 

H sub a single quote: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e o n 

c o n c e p t u a l q u e s t i o n s . 

B a s e d o n t h e p a i r e d p - v a l u e s of t h e pre- test a n d post- test r e s u l t s f o r t h e t w o g r o u p s , t h e r e w a s 

s i g n i f i c a n t i m p r o v e m e n t in b o t h g r o u p s : f o r t h e t e s t g r o u p , p - v a l u e is e q u a l t o 9 point 2 7 2 9 3 E hyphen 0 5, a n d f o r t h e 

c o n t r o l g r o u p , p - v a l u e is e q u a l t o 0 point 0 0 2 2 3 0 5 4 9 . I m p r o v e m e n t in t h e t e s t g r o u p w a s m o r e s i g n i f i c a n t 

t h a n t h e i m p r o v e m e n t in t h e c o n t r o l g r o u p ; t h i s w a s m a i n l y d u e t o t h e s c o r e s o n t h e c o n c e p t u a l 

p r o b l e m . H o w e v e r , w e will fail t o r e j e c t H sub o s i n c e t h e c a l c u l a t e d t v a l u e of 0 point 8 7 6 5 6 w a s l ess t h a n 1 point 7 4 0, 

t h e cr i t ical v a l u e of 1 t a i l e d t e s t a t a equals 0 point 0 5 (95 percent c o n f i d e n c e level)) . T h e r e s u l t s o b t a i n e d s h o w t h a t t h e 

s t u d e n t s w h o l e a r n e d w i t h t h e s t o r y - b a s e d m e t h o d h a d a d i f f e r e n c e in p e r f o r m a n c e . B a s e d o n t h e p 

v a l u e of t h e p o s t t e s t r e s u l t s f o r t h e t w o g r o u p s , w h i c h w a s e q u a l t o 0 point 1 9 w h i c h is g r e a t e r t h a n 

s i g n i f i c a n c e level of 0 point 0 5 w e c a n s a y t h a t b o t h g r o u p s - t h e t e s t a n d t h e c o n t r o l g r o u p s - l e a r n e d t h e 

m a t e r i a l t a u g h t t o t h e m r e g a r d l e s s of t h e t e a c h i n g m e t h o d u s e d in t h e c lass . In t h e c o n t r o l g r o u p , t h e 

a v e r a g e s c o r e o n t h e P o s t T e s t w a s 5 point 17 , a n d in t h e T e s t G r o u p , t h e a v e r a g e s c o r e w a s 5 point 6 . P o i n t t o 

n o t e , t h e t e s t g r o u p d id p e r f o r m s l ight ly b e t t e r t h a n t h e c o n t r o l g r o u p . F u r t h e r m o r e , w e will a c c e p t H sub a, 

l e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e , a n d s i n c e 

t h e p a i r e d t - t e s t r e s u l t s c o n f i r m e d a s i g n i f i c a n t d i f f e r e n c e in t h e pre- test a n d post- test r e s u l t s of t h e 

t e s t g r o u p a t a 9 5 percent c o n f i d e n c e i n t e r v a l . 

T h e m e a n s c o r e o n t h e pre- test f o r t h e t e s t g r o u p w a s l o w e r t h a n t h e m e a n s c o r e o n t h e pre- test f o r 

t h e c o n t r o l g r o u p : 2 point 3 v e r s u s 3 point 3 5 . H o w e v e r , t h e m e a n post- test s c o r e f o r t h e t e s t g r o u p w a s h i g h e r 

t h a n t h e m e a n post- test s c o r e f o r t h e c o n t r o l g r o u p : 5 point 6 0 v e r s u s 5 point 17 . P l e a s e n o t e t h a t q u e s t i o n 2, a 

w o r d p r o b l e m , w a s t h r o w n o u t o n t h e pre- tests a n d post- tests of b o t h C a l c u l u s g r o u p s s i n c e b o t h 

g r o u p s s c o r e d a z e r o o n t h e p r e a n d post- tests. A d d i t i o n a l l y , b a s e d o n P e a r s o n v a l u e s , t h e r e w a s l i t t le 

t o n o a s s o c i a t i o n b e t w e e n t h e s u r v e y q u e s t i o n a n s w e r s a n d h o w t h e s t u d e n t s s c o r e d o n t h e pre- tests 

o r t h e post- tests in t h e C a l c u l u s g r o u p . 

A n a l y z i n g t h e c o l l e c t e d d a t a , w e will a l s o a c c e p t H sub a single quote, w h i c h w a s t h a t l e a r n i n g m a t h e m a t i c s t h r o u g h 

s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e o n c o n c e p t u a l q u e s t i o n s . T h e m e a n s c o r e 

f o r t h e t e s t g r o u p o n t h e c o n c e p t u a l q u e s t i o n o n t h e pre- test w a s 1 point 9 ( c o m p a r e d t o t h e c o n t r o l g r o u p 

a t 2 point 0 5), t h e i r post- test m e a n s c o r e w a s a p e r f e c t s c o r e of 3 ( c o m p a r e d t o t h e c o n t r o l g r o u p a t 2 point 8 ) . 

In s u m m a r y , t h e s t o r y a n d a c t i v i t i e s d o n e in t h e C a l c u l u s c l a s s w e r e a s e f f e c t i v e a s a t r a d i t i o n a l l e c t u r e . 

A d d i t i o n a l l y , s t u d e n t s ' p e r f o r m a n c e w i t h t h e s t o r y b a s e d m e t h o d w a s s i gn i f i c an t l y b e t t e r a n d t h e 

s t u d e n t s e n j o y e d t h e c lass . 
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R e s u l t s 

E x p e r i m e n t 2 

Recall t h a t o u r o v e r a l l h y p o t h e s i s w a s t h e f o l l o w i n g : If s t u d e n t s p a r t i c i p a t e in t h e n e w t e a c h i n g 

m e t h o d s of l e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g , t h e n t h e i r u n d e r s t a n d i n g a n d i n t e r e s t in 

m a t h e m a t i c s i n c r e a s e s . Also reca l l t h a t t e s t e d t h e f o l l o w i n g s t a t i s t i c a l h y p o t h e s e s t o e v a l u a t e 

s t u d e n t s ' u n d e r s t a n d i n g a n d p e r f o r m a n c e : 

H sub o: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s n o e f f e c t o n s t u d e n t s ' p e r f o r m a n c e . 

H sub a: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e . 

H sub a single quote: L e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e o n 

c o n c e p t u a l q u e s t i o n s . 

B a s e d o n t h e p a i r e d p - v a l u e s of t h e pre- test a n d p o s t - t e s t r e s u l t s f o r t h e t w o g r o u p s , t h e r e w a s 

s i g n i f i c a n t i m p r o v e m e n t in b o t h g r o u p s : f o r t h e t e s t g r o u p , p - v a l u e is e q u a l t o 7 point 9 8 E hyphen 13, a n d f o r t h e 

c o n t r o l g r o u p , p - v a l u e is e q u a l t o 3 point 1 3 E hyphen 14 . P o i n t t o n o t e is t h a t t h e t e s t g r o u p s h o w e d i m p r o v e m e n t in 

all f o u r q u e s t i o n s v e r s u s t h e c o n t r o l g r o u p i m p r o v i n g in t h r e e o u t of t h e f o u r q u e s t i o n s . B a s e d o n t h e 

r e s u l t s f r o m t h e h y p o t h e s i s t e s t i n g a g a i n s t a cr i t ical v a l u e w e will fail t o r e j e c t H sub o s i n c e t h e c a l c u l a t e d t 

v a l u e of 0 point 3 9 0 4 w a s l ess t h a n 1 point 7 4 0, t h e cr i t ical v a l u e of 1 t a i l e d t e s t a t a equals 0 point 0 5 (95 percent c o n f i d e n c e 

level ) ) . T h e r e s u l t s o b t a i n e d s h o w t h a t t h e s t u d e n t s w h o l e a r n e d w i t h t h e s t o r y - b a s e d m e t h o d h a d a 

d i f f e r e n c e in p e r f o r m a n c e . B a s e d o n t h e p - v a l u e of t h e p o s t t e s t r e s u l t s f o r t h e t w o g r o u p s w h i c h w a s 

e q u a l t o 0 point 3 4 8 9 w h i c h is g r e a t e r t h a n s i g n i f i c a n c e level of 0 point 0 5 w e c a n s a y t h a t b o t h g r o u p s - t h e t e s t 

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

in t h e c lass . In t h e c o n t r o l g r o u p , t h e a v e r a g e s c o r e o n t h e P o s t T e s t w a s 3 point 7 0 3 7 , a n d in t h e T e s t G r o u p , 

t h e a v e r a g e s c o r e w a s 3 point 7 5 8 6 . P o i n t t o n o t e , t h e t e s t g r o u p did p e r f o r m s l ight ly b e t t e r t h a n t h e c o n t r o l 

g r o u p . F u r t h e r m o r e , w e will a c c e p t H sub a, l e a r n i n g m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t 

o n s t u d e n t s ' p e r f o r m a n c e , s i n c e t h e p a i r e d t - t e s t r e s u l t s c o n f i r m e d a s i g n i f i c a n t d i f f e r e n c e in t h e p r e 

t e s t a n d p o s t - t e s t r e s u l t s of t h e t e s t g r o u p a t a 9 5 percent c o n f i d e n c e i n t e r v a l . T h e m e a n s c o r e o n t h e p r e 

t e s t f o r t h e t e s t g r o u p w a s l o w e r t h a n t h e m e a n s c o r e o n t h e pre- test f o r t h e c o n t r o l g r o u p : 1 point 2 7 

v e r s u s 1 point 5 . H o w e v e r , t h e m e a n p o s t - t e s t s c o r e f o r t h e t e s t g r o u p w a s h i g h e r t h a n t h e m e a n p o s t - t e s t 

s c o r e f o r t h e c o n t r o l g r o u p : 3 point 7 6 v e r s u s 3 point 7 0 . 

Drilling d o w n e v e n f u r t h e r i n t o t h e c o l l e c t e d d a t a , w e will a l s o a c c e p t H sub a single quote, w h i c h w a s t h a t l e a r n i n g 

m a t h e m a t i c s t h r o u g h s t o r y t e l l i n g h a s a p o s i t i v e e f f e c t o n s t u d e n t s ' p e r f o r m a n c e o n c o n c e p t u a l 

q u e s t i o n s . T h e m e a n s c o r e o n q u e s t i o n f o u r , w h i c h w a s a c o n c e p t u a l q u e s t i o n , m e a n pre- test s c o r e of 

t h e T e s t G r o u p v e r s u s t h a t of t h e C o n t r o l G r o u p w a s 0 point 0 6 8 9 6 6 v e r s u s 0 point 2 5 9 2 5 , r e s p e c t i v e l y . O n t h e 

p o s t - t e s t t h e m e a n s c o r e f o r t h e c o n c e p t u a l q u e s t i o n s of t h e T e s t G r o u p v e r s u s t h e C o n t r o l G r o u p w a s 

a p e r f e c t s c o r e of 1 point 0 v e r s u s 0 point 9 2 5 9 3, r e s p e c t i v e l y . 

In s u m m a r y , t h e s t o r y a n d i l l u s t r a t i o n s c o v e r e d in t h e Eighth g r a d e c l a s s w e r e a s e f f e c t i v e a s a 

t r a d i t i o n a l l e c t u r e . A d d i t i o n a l l y , s t u d e n t s ' p e r f o r m a n c e w i t h t h e s t o r y b a s e d m e t h o d w a s s i g n i f i c a n t l y 

b e t t e r o n t h e c o n c e p t u a l q u e s t i o n s . F u r t h e r m o r e , s t u d e n t f e e d b a c k r e v e a l e d t h a t t h e y t h o r o u g h l y 

e n j o y e d t h e i l l u s t r a t i o n s a n d d i f f e r e n t a p p r o a c h t o t h e i n t r o d u c t i o n of p a r a b o l a s . 
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M y C o n t r i b u t i o n s t o M a t h E d u c a t i o n 

1. D e v e l o p e d a t o t a l of t h r e e c h i l d r e n ' s m a t h s t o r y b o o k s , a l o n g w i t h c r e a t i n g t h e c h a r a c t e r s , 

w h i c h y i e l d e d s u c c e s s f u l r e s u l t s w h e n t e s t e d . 

2. This t h e s i s t e s t s t h e t h i r d b o o k in t h e s e r i e s . T h e b o o k w a s b a s e d o n f e e d b a c k a n d r e s u l t s 

a c h i e v e d o n t h e f i r s t t w o b o o k s . T h e s t u d y w a s c o n d u c t e d in F i l lmore U n i f i e d S c h o o l Dis t r ic t . 

3 . I n c o r p o r a t e d c o m m o n c o r e m a t h m a t e r i a l in t h e s t o r y b o o k . 

4 . D e s i g n e d a p a r e n t / t e a c h e r g u i d e t o a c c o m p a n y t h e b o o k a s a n a d d e d r e s o u r c e . T h e g u i d e 

i n c l u d e s a d d i t i o n a l d i s c u s s i o n s , a s we l l a s , q u i z z e s a n d t e s t s w h i c h a l l o w a n y i n s t r u c t o r t o t e s t 

t h e p r o g r e s s of t h e i r s t u d e n t . T h e q u i z z e s a n d t e s t s m i m i c t h e f o r m a t of t h e s t a n d a r d i z e d t e s t s 

a d m i n i s t e r e d in t h e S t a t e of C a l i f o r n i a . 

C o n c l u s i o n s a n d F u t u r e p l a n s 

It w a s a r ea l e y e o p e n e r t o s e e h o w s t u d e n t s i m p r o v e d t h e i r l e a r n i n g of m a t h c o n c e p t s t h r o u g h a n 

i n t e r e s t i n g s t o r y b a s e d t e a c h i n g m e t h o d . T h e r e s u l t s a r e v e r y e n c o u r a g i n g a n d w e h o p e t o d o f u t u r e 

r e s e a r c h in t h e f i e l d . W e h o p e t h a t t h e p r a c t i t i o n e r s in t h e f i e ld of t e a c h i n g M a t h e m a t i c s f i n d t h i s 

s t u d y u s e f u l , a n d e n c o u r a g e t h e i r s t u d e n t s t o u s e m a t h in s t o r i e s . O v e r t i m e , w e h o p e t h e r e will b e a 

s e r i e s of m a t h t e x t b o o k s w i t h s t o r y s e c t i o n s . 

O u r initial r e c o m m e n d a t i o n is t o i n c l u d e s h o r t s t o r i e s w h i l e i n t r o d u c i n g n e w m a t h c o n c e p t s t h a t 

i l l u s t r a t e t h e u n d e r l y i n g i d e a s . M o r e i n t r o d u c t o r y s t o r y t e l l i n g s h o u l d b e d o n e t o s t u d e n t s a t all a g e s . 

F u t u r e r e s e a r c h p l a n s i n c l u d e t e s t i n g t h i s e n t i r e s t o r y f o r a l o n g e r t i m e p e r i o d a t e l e m e n t a r y s c h o o l s 

a n d e v a l u a t i n g s t u d e n t s ' c o n c e p t u a l u n d e r s t a n d i n g . T h e h o p e is t h a t t e a c h e r s t h e m s e l v e s will g e n e r a t e 

c o n t e x t s t o r i e s t h a t m a y i m p r o v e e d u c a t i o n a l e x p e r i e n c e s a n d l e a r n e r s p e r f o r m a n c e in t h e c l a s s r o o m s . 
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A p p e n d i x A - S t u d e n t S u r v e y 

This s u r v e y w a s g i v e n t o t h e c o l l e g e s t u d e n t s p r i o r t o a d m i n i s t e r i n g t h e p r e - t e s t . 

1. Circle t h e m o s t c u r r e n t m a t h c l a s s y o u t o o k . W r i t e t h e l e t t e r g r a d e y o u r e c e i v e d in it. 

P r e - Ca lcu lus . G r a d e : 

C a l c u l u s 1. G r a d e : 

O t h e r . P l e a s e S p e c i f y : . G r a d e : 

2. I a m m o r e i n t e r e s t e d in: (Circle o n e of t h e c h o i c e s b e l o w ) 

" C o m p u t a t i o n a l " M a t h 

" C o n c e p t u a l " M a t h 

3 . Do y o u like s t o r i e s ? (Circle o n e of t h e c h o i c e s b e l o w ) 

Yes 

N o 

4 . Do y o u like A r t ? (Circle o n e of t h e c h o i c e s b e l o w ) 

Yes 

N o 

5 . Do y o u like A c t i n g ? (Circle o n e of t h e c h o i c e s b e l o w ) 

Yes 

N o 

6 . H o w d o y o u f e e l y o u l e a r n m a t h b e s t ? (Circle o n e of t h e c h o i c e s b e l o w ) 

L i s t en ing 

R e a d i n g 

H a n d s O n L e a r n i n g slash Visual 

7 . H o w m a n y o t h e r c l a s s e s a r e y o u c u r r e n t l y t a k i n g ? (Circle o n e of t h e c h o i c e s b e l o w ) 

1 m o r e c lass o t h e r t h a n t h i s o n e 

2 m o r e c l a s s e s o t h e r t h a n t h i s o n e 

3 m o r e c l a s s e s o t h e r t h a n t h i s o n e 

4 o r m o r e c l a s s e s o t h e r t h a n t h i s o n e 

A p p e n d i x B - A c t i v i t y P r i o r t o L e c t u r e 

1. D r a w a n x- y g r id . T h e n d r a w a r a n d o m c o n t i n u o u s n o n - z e r o f u n c t i o n . N o w s h a d e in t h e i n t e g r a l 

f r o m x equals 0 t o x equals 1. 

2. T h e n u m b e r of n u m b e r of f i r m s r e g i s t e r e d in t h e U. S. i n c r e a s e d s i gn i f i c an t l y in t h e e a r l y 1 9 9 0 s , 

a t a r a t e of a p p r o x i m a t e l y 1 , 4 0 0 p e r y e a r . F u r t h e r , a t o t a l of 2 1 , 6 0 0 f i r m s w e r e r e g i s t e r e d by 

S e p t e m b e r 19 9 4 . U s e a d e f i n i t e i n t e g r a l t o e s t i m a t e t h e n u m b e r r e g i s t e r e d in S e p t e m b e r 1 9 9 1 . 

3. So lve integral symbol x cubed plus 2 x squared d x f r o m x equals 0 t o x equals 1. P l e a s e w r i t e d o w n t h e f o r m u l a slash i n t e g r a t i o n 

f u n c t i o n y o u will b e u s ing . 
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A p p e n d i x C - " T h e M a t h l i n Kids" 

W e ' r e a t t h e Ca lcu- c o n c e p t t o w n ' s b a k e r y , a n d t h e d o o r of t h e b a k e r y f l ings o p e n b l o w i n g in a g u s h 

of w i n d a n d lo t s of s n o w . In t h e m i d s t of all t h a t s n o w , t h e r e s t a n d s t h e t o w n ' s b o o k k e e p e r . 

B o o k k e e p e r : "I h a v e s o m e t e r r i b l e n e w s M a t h l i n . It s e e m s t h a t s o m e o n e h a s s t o l e n H i s a a b f r o m t h e 

t o w n ' s l i b r a r y . " 

M a t h l i n : "Oh n o ! " 

Chi ld 1 : " W h a t ' s H i s a a b ? " 

M a t h l i n : " I t ' s t h e a n c i e n t b o o k t h a t c o n t a i n s f u n d a m e n t a l m a t h e m a t i c a l c o n c e p t s . M a t h e m a t i c a l 

c o n c e p t s a r e e s s e n t i a l f o r t h e g r o w t h a n d d e v e l o p m e n t o f h u m a n s o c i e t y . " 

M a t h l i n : "Are t h e r e a n y c l u e s a s t o w h o t o o k t h e b o o k ? " 

B o o k k e e p e r : "I d i d n ' t s e e a n y M a t h l i n . " 

M a t h e m a n : " W e s h o u l d g o t o t h e l i b r a r y t o i n v e s t i g a t e . " 

M a t h l i n : " G o o d I d e a M a t h e m a n . B o o k k e e p e r , w e a r e o n t h e c a s e . " 

B o o k k e e p e r : " T h a n k y o u M a t h l i n . " 

M a t h l i n : " T h e r e ' s r o o m f o r j u s t t w o c h i l d r e n in t h e c a r r i a g e w i t h us. T h e r e s t will h a v e t o s t a y b a c k . " 

T w o c h i l d r e n , M a t h l i n a n d M a t h e m a n all g o t i n t o t h e c a r r i a g e a n d w e n t t o t h e l ib ra ry . 

M a t h l i n : "Did a n y o n e f i n d a n y c l u e s o u t s i d e t h e b u i l d i n g ? " 

Chi ld T w o : " T h e r e is a s e q u e n c e o f n u m b e r s o n t h e s i d e w a l l o f t h e b u i l d i n g w i t h a m i s s i n g n u m b e r . " 

T h e y all w a l k o v e r t o t h e s e q u e n c e of n u m b e r s . 

T h e s e q u e n c e of n u m b e r s r e a d s a s f o l l o w s : "4, 6, 10, 12 , 16, 18, , 24 , 28 , 3 0 " 

Chi ld 1 : " I k n o w t h e p a t t e r n . It is plus 2 t h e n plus 4 . If w e f o l l o w t h e p a t t e r n o f plus 2, plus 4 , t h e n t h e m i s s i n g 

n u m b e r in t h e s e q u e n c e is 2 2 ! " 

T h e w i z a r d w a v e d his w a n d a n d i n s e r t e d " 2 2 " in t h e n u m b e r s e q u e n c e . 

All of a s u d d e n , t h e r e w a s t h u n d e r a n d l i g h t e n i n g . 

C h i l d r e n : " W o w ! " 

M a t h l i n : " E v e r y o n e s t a y b e h i n d m e . " 

T h e y e n t e r e d t h e d o o r w a y . M a t h l i n e n t e r e d f i r s t . M a t h e m a n w e n t in s e c o n d . T h e c h i l d r e n 

f o l l o w e d . 

It w a s d a r k . M a t h l i n u s e d his w a n d a s a f l a s h l i g h t . T h e y w e r e a t t h e t o p of a g i a n t s l ide . 
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A l o u d v o i c e s a id " S l o p e p l e a s e . " 

M a t h l i n : " T h e r i s e is negative 1 0 . The r u n is 5. S o w e d iv ide negative 1 0 b y 5. S o o u r s l o p e is n e g a t i v e 2 . " 

T h e V o i c e : " A b s o l u t e l y r i g h t ! You m a y s l i d e . " 

E v e r y o n e slid d o w n t h e g i a n t s l i de a n d l a n d e d o n a g i a n t m a t w i t h t w o i n t e r s e c t i n g c u r v e s . T h e r e 

w a s a big s ign t h a t r e a d : " J u m p a t t h e e q u i l i b r i u m p o i n t " 

M a t h e m a n : "Chi ld ren , a n e q u i l i b r i u m p o i n t is a p o i n t is w h e r e t w o c u r v e s i n t e r s e c t . Le t ' s a l l w a l k 

o v e r t o t h a t p o i n t a n d j u m p . " 

U p o n j u m p i n g , t h e y w e r e t r a n s p o r t e d t o a m a t h e m a g i c a l l a n d a n d w e r e s e t d o w n u n d e r a g i a n t 

t a l k i n g t r e e . 

T h e r e w e r e m a t h e m a t i c a l s y m b o l s a n d s h a p e s e v e r y w h e r e . This l and w a s e x t r e m e l y c o l o r f u l . 

T r e e : "Hel lo M a t h l i n . I ' ve b e e n e x p e c t i n g y o u . " 

M a t h l i n : " H e l l o t r e e . D o y o u k n o w w h a t h a p p e n e d t o H i s a a b ? " 

T r e e : "Ah yes , t h e b o o k o f m a t h e m a t i c a l c o n c e p t s . You m u s t f i n d t h e b o o k a n d r e t u r n i t t o 

t h e Calcu- c o n c e p t t o w n ' s l i b r a r y f o r f u t u r e h u m a n s t o u s e . F o l l o w t h a t a l p h a b e t r o a d a n d y o u ' l l s e e 

a h o u s e o n y o u r r i g h t . T h a t is w h e r e Mister Q u a d r a t i c l ives. H e will p o i n t y o u in t h e r i g h t d i r e c t i o n . 

G o o d l u c k ! " 

M a t h l i n , M a t h e m a n , a n d t h e c h i l d r e n f o l l o w e d t h e a l p h a b e t r o a d unt i l t h e y f ina l ly s a w Mister 

Q u a d r a t i c ' s h o u s e o n t h e i r r igh t . 

T h e y w e n t u p t o t h e d o o r a n d t h e d o o r o p e n e d . 

A Voice : " C o m e o n i n ! " 

M a t h l i n , M a t h e m a n , a n d c h i l d r e n w e n t i n s i d e . 

T h e y s a w t h e Mister Q u a d r a t i c a n d Mister Cub ic s i t t i n g a t a r o u n d t a b l e h a v i n g t e a a n d p a s t r i e s . 

Mister Q u a d r a t i c : "Hello, I 'm Mister Q u a d r a t i c . This is m y c o u s i n , Mister Cubic. W o u l d y o u l ike t o j o i n u s 

f o r s o m e t e a a n d p a s t r i e s ? " 

M a t h l i n : "No, t h a n k y o u . W e ' r e i n v e s t i g a t i n g t h e d i s a p p e a r a n c e o f H i s a a b f r o m t h e h u m a n w o r l d . 

D o y o u h a v e a n y i n f o r m a t i o n w e c a n u s e ? " 

Mister Q u a d r a t i c : " W e s u r e d o ! W e s a w th i s g h o s t l ike c r e a t u r e r u n n i n g d o w n t h e a l p h a b e t r o a d w i t h 

H i s a a b . H e w e n t till t h e e n d o f t h e a l p h a b e t r o a d w h e r e t h e r e is a g i a n t w a l l . " 

Mister Q u a d r a t i c : "The w a l l h a s t w o p a r a b o l a s o n it. O n e is a p o s i t i v e p a r a b o l a , a n d o n e is a n e g a t i v e 

p a r a b o l a . " 

Chi ld 1 : " W h a t ' s a p a r a b o l a ? " 

Mister Q u a d r a t i c : " P a r a b o l a is t h e n a m e o f t h e s h a p e t h a t a q u a d r a t i c f u n c t i o n m a k e s . I 'm Q u a d r a t i c . " 
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Child 1 : " W h a t ' s a q u a d r a t i c f u n c t i o n ? " 

Mister Q u a d r a t i c : "A q u a d r a t i c f u n c t i o n is w h e r e a n u n k n o w n q u a n t i t y is s q u a r e d . Le t ' s s a y t h e 

u n k n o w n q u a n t i t y is "x". x squared is t h e u n k n o w n q u a n t i t y s q u a r e d . x squared is a q u a d r a t i c f u n c t i o n . " 

Chi ld 1 : "Okay . I'll r e m e m b e r t h a t . " 

M a t h l i n : " W h a t d o w e d o w h e n w e g e t t o t h e g i a n t w a l l ? " 

Mister Q u a d r a t i c : " C o n n e c t t h e m a x i m u m p o i n t o f o n e o f t h e p a r a b o l a ' s t o t h e m i n i m u m p o i n t o f t h e 

o t h e r p a r a b o l a . The w a l l will d i s a p p e a r f o r a f e w m i n u t e s a n d y o u c a n p a s s t h r o u g h . T h a t is w h e r e 

t h e c r e a t u r e h a s h i d d e n H i s a a b . " 

M a t h l i n , M a t h e m a n a n d t h e c h i l d r e n w e n t till t h e e n d of t h e a l p h a b e t r o a d . T h e y g o t t o t h e g i a n t 

wa l l t h a t h a d t h e t w o p a r a b o l a s . 

Child 1 : "Le t ' s c o n n e c t t h e m a x i m u m p o i n t o f o n e p a r a b o l a , t o t h e m i n i m u m p o i n t o f t h e o t h e r 

p a r a b o l a . " 

Chi ld 2 : " W h a t ' s a m a x i m u m a n d w h a t ' s a m i n i m u m ? " 

M a t h e m a n : "A m a x i m u m p o i n t is t h e h i g h e s t p o i n t in a c u r v e . A m i n i m u m p o i n t is t h e l o w e s t p o i n t 

in t h e c u r v e . " 

Chi ld 2 : "I s e e . S o w e c o n n e c t t h i s p o i n t t o t h a t p o i n t - r i g h t ? " 

M a t h l i n : " A b s o l u t e l y ! " 

M a t h l i n c o n n e c t e d t h e t w o p o i n t s w i t h his m a g i c w a n d a n d t h e g i a n t wal l d i s a p p e a r e d . 

Right in f r o n t of t h e m w a s a c u r v e . T h e a r e a u n d e r t h e c u r v e w a s c o l o r e d . 

M a t h l i n : " W h e r e d o y o u s u p p o s e H i s a a b i s ? W e h a v e n o m o r e l e a d s , a n d w e m u s t f i n d t h a t b o o k ! " 

M a t h e m a n : " W h a t if w e f i n d t h e a r e a u n d e r t h e c u r v e ? " 

M a t h l i n : "True . " 

Chi ld 2 : " H o w d o w e c a l c u l a t e t h e a r e a u n d e r t h e c u r v e ? " 

M a t h e m a n : " W h a t if w e u s e r e c t a n g l e s ? " 

M a t h l i n : " R e c t a n g l e s ? " 

M a t h e m a n : "Yes, w e will t r y a n d f i t a s m a n y r e c t a n g l e s u n d e r t h e c u r v e a s p o s s i b l e . S i n c e t h e a r e a 

o f a r e c t a n g l e e q u a l s i t s w i d t h t i m e s i t s h e i g h t , w e c a l c u l a t e t h e a r e a o f e a c h r e c t a n g l e a n d t h e n 

a d d u p a l l t h e d i f f e r e n t a r e a s t o g e t t h e t o t a l a r e a u n d e r t h e c u r v e . " 

Chi ld 1 : " W h a t a b o u t t h e s p a c e l e f t o v e r u n d e r t h e c u r v e t h a t i s n ' t p a r t o f t h e r e c t a n g l e s ? " 

M a t h l i n : " W e ' l l m a k e t h e r e c t a n g l e s a s s m a l l a s p o s s i b l e . " 
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M a t h l i n m a g i c a l l y c r e a t e d m a n y in f in i t e ly s m a l l r e c t a n g l e s a n d p u t t h e m u n d e r t h e c u r v e . 

A Voice : " G o o d j o b M a t h l i n ! T h a t is e x a c t l y t h e c o n c e p t b e h i n d c a l c u l a t i n g a r e a u n d e r a c u r v e . " 

A Voice : "I w a s h o p i n g y o u w o u l d s h o w u p s o o n . T h e c r e a t u r e t h a t s t o l e H i s a a b p l a n s t o d e s t r o y t h e 

b o o k t o n i g h t s o n o h u m a n c a n e v e r l e a r n f r o m i t a g a i n . You m u s t r e t u r n H i s a a b t o i t s p r o p e r p l a c e . 

H u r r y ! T h e c r e a t u r e will b e c o m i n g b a c k s o o n . " 

M a t h l i n : " W h e r e is H i s a a b ? " 

A Voice : "In o n e o f t h e i n f in i t e ly s m a l l r e c t a n g l e s . C a s t a s p e l l o n t h e r e c t a n g l e s t o t h r o w t h e b o o k 

o u t t o y o u b e f o r e t h e c r e a t u r e r e t u r n s . " 

M a t h l i n : " G o a a b i l o o - a k - k a a n a ! " 

H i s a a b c a m e f ly ing o u t m a g i c a l l y i n t o M a t h l i n ' s h a n d s . 

M a t h l i n : " T h a n k y o u . " 

A V o i c e : " Y o u ' r e w e l c o m e . N o w h u r r y ! " 

M a t h l i n w a v e d his w a n d a n d t h e w h o l e t e a m w a s t r a n s p o r t e d b a c k t o t h e h u m a n w o r l d in Calcu 

c o n c e p t ' s t o w n l ib rary , w h e r e H i s a a b w a s r e t u r n e d t o its p r o p e r p l a c e . 

M a t h l i n c a s t a spel l s o t h e g h o s t like c r e a t u r e c o u l d n e v e r s t e a l H i s a a b a g a i n . 
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A p p e n d i x D - T o o l s a n d P r a c t i c e P r o b l e m s c o v e r e d in b o t h g r o u p s 

T o o l s : I n t e g r a t i o n of c o m m o n f u n c t i o n s 

integral symbol x superscript n d x equals x superscript n plus 1 slash parenthesis n plus 1 parenthesis 

integral symbol e superscript x d x equals e superscript x 

integral symbol e superscript a x d x equals parenthesis 1 slash a parenthesis parenthesis e superscript a x parenthesis 

integral symbol parenthesis 1 slash x parenthesis d x equals log x 

integral symbol sin x d x equals negative c o s x 

integral symbol c o s x d x equals sin x 

I n t e g r a t i o n P r o b l e m s : integral symbol x superscript 4 d x equals x superscript parenthesis 4 plus 1 parenthesis slash parenthesis 4 plus 1 

parenthesis plus C equals X superscript 5 slash 5 plus C. integral symbol 3 x superscript 4 minus 4 x cubed d x equals integral symbol 

3 x superscript 4 d x minus integral symbol 4 x cubed d x equals 3 square bracket x superscript 5 slash 5 square bracket minus 4 square 

bracket x superscript 4 slash 4 square bracket plus C equals parenthesis 3 slash 5 parenthesis x superscript 5 minus x superscript 4 plus 

C. integral symbol x squared minus e superscript 3 x plus 2 d x equals square bracket x cubed slash 3 square bracket minus parenthesis 

1 slash 3 parenthesis e superscript 3 x plus 2 x plus C 
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A p p e n d i x E - A c t i v i t y a f t e r L e c t u r e 

1. D r a w a n x- y g r id . T h e n d r a w a r a n d o m c o n t i n u o u s n o n - z e r o f u n c t i o n . N o w s h a d e in t h e 

i n t e g r a l f r o m x equals a t o x equals b . 

2. Tor t i l l a s r e s t a u r a n t d i s c o v e r e d t h a t C S U C I s t u d e n t s l o v e d c h u r r o s t o s n a c k o n . T h e r e s t a u r a n t 

d i s c o v e r e d t h a t t h e k i t c h e n h a d t o i n c r e a s e c h u r r o p r o d u c t i o n a t a r a t e of 1 0 , 0 0 0 p e r y e a r . By 

O c t o b e r 2 0 11 , Tor t i l l a s r e s t a u r a n t h a d m a d e 1 0 0 , 0 0 0 c h u r r o s . U s e a d e f i n i t e i n t e g r a l t o 

e s t i m a t e t h e n u m b e r of c h u r r o s Tor t i l l a s r e s t a u r a n t h a d m a d e unt i l O c t o b e r 2 0 0 9. 

3 . S o l v e integral symbol 4 x superscript 4 plus x cubed d x f r o m x equals 0 t o x equals 1. P l e a s e w r i t e d o w n t h e f o r m u l a slash i n t e g r a t i o n 

f u n c t i o n y o u will b e u s ing . 

A p p e n d i x F - Q u i z 1 

1. W h a t d o y o u call t h e s h a p e b e l o w ? parenthesis A p i c t u r e of a p a r a b o l a w a s d i s p l a y e d o n t h e qu iz parenthesis 

2. C a l c u l a t e : 

a . 3 squared minus 3 

b. 2 squared minus 3 

c. 1 squared minus 3 

d . 0 squared minus 3 

e . parenthesis negative 1 parenthesis squared minus 3 

f . parenthesis negative 2 parenthesis squared minus 3 

g. parenthesis negative 3 parenthesis squared minus 3 

3 . G r a p h a p a r a b o l a y equals x squared minus 3 

4 . W h a t p o i n t is t h e m i n i m u m of t h e a b o v e g r a p h ? 
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A p p e n d i x G - P o r t i o n of t h e b o o k c o v e r e d f o r e i g h t h g r a d e 

( S t a r t i n g a t P a g e 1 2 o f t h e a c t u a l s t o r y ) ... T h e r e w a s a big s ign t h a t r e a d : " J u m p o n e q u i l i b r i u m p o i n t " 

M a t h e M a n : C h i l d r e n , a n e q u i l i b r i u m p o i n t is a p o i n t is w h e r e t w o c u r v e s i n t e r s e c t . Le t ' s all w a l k 

o v e r t o t h a t p o i n t a n d j u m p . 

U p o n j u m p i n g , t h e y w e r e t r a n s p o r t e d t o a n o t h e r l and a n d s e t d o w n u n d e r a g i a n t t a l k i n g t r e e . 

T h e r e w e r e m a t h e m a t i c a l s y m b o l s a n d s h a p e s e v e r y w h e r e . 

This l and w a s e x t r e m e l y c o l o r f u l . 

T r e e : Hel lo M a t h l i n . I 've b e e n e x p e c t i n g y o u . 

M a t h l i n : Hel lo t r e e . Do y o u k n o w w h a t h a p p e n e d t o o u r b o o k c a l l e d H i s a a b ? 

T r e e : Ah y e s , t h e b o o k of m a t h e m a t i c a l c o n c e p t s . You m u s t f i n d t h e b o o k a n d r e t u r n it t o t h e Calcu 

c o n c e p t t o w n ' s l ib ra ry f o r f u t u r e h u m a n s t o u s e . Fo l low t h a t r o a d f i l led w i t h n u m b e r s a n d you ' l l s e e a 

h o u s e o n y o u r r igh t . T h a t is w h e r e Mister Q u a d r a t i c l ives. He will p o i n t y o u in t h e r igh t d i r e c t i o n . G o o d 

luck! 
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M a t h l i n , M a t h e M a n , a n d t h e c h i l d r e n f o l l o w e d t h e r o a d f i l led w i t h n u m b e r s till t h e y f ina l ly s e e Mister 

Q u a d r a t i c ' s h o u s e o n t h e i r r igh t . 

T h e y w e n t u p t o t h e d o o r a n d t h e d o o r o p e n e d . 

A Vo ice : C o m e o n in! 

M a t h l i n , M a t h e M a n , a n d c h i l d r e n g o i n s i d e . 

T h e y s e e Mister Q u a d r a t i c a n d Mister Cub ic s i t t i n g a t a c i r cu la r t a b l e h a v i n g t e a a n d p a s t r i e s . 
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Mister Q u a d r a t i c : Hel lo , I 'm Mister Q u a d r a t i c . This is m y c o u s i n , Mister Cubic . W o u l d y o u like t o j o i n u s f o r 

s o m e t e a a n d p a s t r i e s ? 

M a t h l i n : No, t h a n k y o u . W e ' r e i n v e s t i g a t i n g t h e d i s a p p e a r a n c e of H i s a a b f r o m t h e h u m a n 

w o r l d . Do y o u h a v e a n y i n f o r m a t i o n w e c a n u s e ? 

Mister Q u a d r a t i c : W e s u r e d o ! W e s a w t h i s g h o s t - l i k e c r e a t u r e r u n n i n g d o w n t h e r o a d f i l led w i t h 

n u m b e r s w i t h H i s a a b in his h a n d s . He w e n t till t h e e n d of t h e r o a d w h e r e t h e r e is a g i a n t wa l l . T h e wal l 

h a s t w o p a r a b o l a s o n it. O n e is a p o s i t i v e p a r a b o l a , a n d o n e is a n e g a t i v e p a r a b o l a . Pos i t i ve p a r a b o l a s 

o p e n u p a n d h a v e a m i n i m u m p o i n t . N e g a t i v e p a r a b o l a s o p e n d o w n , a n d h a v e a m a x i m u m p o i n t . 

M a r k : W h a t ' s a p a r a b o l a ? 

Mister Q u a d r a t i c : P a r a b o l a is t h e n a m e of t h e s h a p e t h a t a q u a d r a t i c f u n c t i o n m a k e s . I 'm Q u a d r a t i c . 

M a r k : W h a t ' s a q u a d r a t i c f u n c t i o n ? 

Mister Q u a d r a t i c : A q u a d r a t i c f u n c t i o n is w h e r e a n u n k n o w n q u a n t i t y is s q u a r e d . Le t ' s s a y t h e u n k n o w n 

q u a n t i t y is "x." x squared is t h e u n k n o w n q u a n t i t y s q u a r e d . x squared is a q u a d r a t i c f u n c t i o n . 

M a r k : I still d o n ' t g e t it. 

M a t h l i n : T h a t ' s o k a y . Do y o u r e m e m b e r w h a t a s q u a r e of a n u m b e r is? 

M a r k : Yes . It is m u l t i p l y i n g a n u m b e r by i t se l f . For e x a m p l e , 2 s q u a r e d w o u l d b e 2 t i m e s 2 w h i c h will 

e q u a l 4 . 

M a t h l i n : T h a t ' s g r e a t ! N o w d o y o u k n o w w h a t a p l o t t i n g gr id l o o k s l ike? 

M a r k : No. 

Mister Q u a d r a t i c : Let m e d r a w o u t t h e p a r a b o l a s o n a p l o t t i n g gr id s o y o u c a n v i sua l i ze it. R e m e m b e r , a 

p l o t t i n g g r id h a s a n x- axis , w h i c h is t h e h o r i z o n t a l l ine, a n d a y- axis , w h i c h is t h e v e r t i c a l l ine . N o t i c e t h e 

d i r e c t i o n s in w h i c h t h e n u m b e r s i n c r e a s e a n d d e c r e a s e o n e a c h axis . 



35 



3 6 

M a t h l i n : W h a t d o w e d o w h e n w e g e t t o t h e g i a n t w a l l ? 

Mister Q u a d r a t i c : C o n n e c t t h e m a x i m u m p o i n t of o n e p a r a b o l a t o t h e m i n i m u m p o i n t of t h e o t h e r 

p a r a b o l a . T h e wal l will d i s a p p e a r f o r a f e w m i n u t e s a n d y o u c a n p a s s t h r o u g h . T h a t is w h e r e t h e 

c r e a t u r e h a s h i d d e n H i s a a b . 

M a t h l i n , M a t h e M a n a n d t h e c h i l d r e n w e n t till t h e e n d of t h e r o a d f i l l ed w i t h n u m b e r s w h e r e t h e y s e e 

t h e g i a n t wal l w i t h t h e t w o p a r a b o l a s . 

A b b y : Le t ' s c o n n e c t t h e m a x i m u m p o i n t of o n e p a r a b o l a , t o t h e m i n i m u m p o i n t of t h e o t h e r 

p a r a b o l a . 

M a r k : W h a t ' s a m a x i m u m p o i n t a n d w h a t ' s a m i n i m u m p o i n t ? 

M a t h e M a n : A m a x i m u m p o i n t is t h e h i g h e s t p o i n t o n a c u r v e . A m i n i m u m p o i n t is t h e l o w e s t p o i n t 

o n t h e c u r v e . 

M a t h l i n a n d M a t h e M a n c o n n e c t e d t h e t w o p o i n t s by s l id ing t h e p o s i t i v e p a r a b o l a o v e r t h e n e g a t i v e 

p a r a b o l a till t h e m a x i m u m a n d m i n i m u m p o i n t s c o n n e c t e d . 
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A p p e n d i x H - Q u i z 2 

1. W h a t d o y o u call t h e s h a p e b e l o w ? Explain h o w t o r e c o g n i z e t h i s s h a p e . (A p i c t u r e of a 

p a r a b o l a w a s d i s p l a y e d in t h e qu iz ) 

2. C a l c u l a t e : 

a . 3 squared minus 1 

b. 2 squared minus 1 

c. 1 squared minus 1 

d . 0 squared minus 1 

e . parenthesis negative 1 parenthesis squared minus 1 

f . parenthesis negative 2 parenthesis squared minus 1 

g. parenthesis negative 3 parenthesis squared minus 1 

3 . G r a p h a p a r a b o l a y equals x squared minus 1 

4 . W h a t p o i n t is t h e m i n i m u m of t h e a b o v e p a r a b o l a ? 

5 . ( O p t i o n a l ) Did y o u like t h e s t o r y a b o u t t h e m i s s i n g b o o k a n d t h e p a r a b o l a s ? W h a t d id y o u like 

a b o u t i t? 
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A p p e n d i x I - E i g h t h G r a d e T e s t G r o u p C o m m e n t s 

N o t e : T h e s t u d e n t s d i d n o t r e a d t h e c o m p l e t e s t o r y f r o m s t a r t t o e n d . T h e m i d d l e s e c t i o n o f t h e 

s t o r y w h i c h d e a l t w i t h p a r a b o l a s w a s t h e o n l y p o r t i o n c o v e r e d in c l a s s . 

I d id like t h e s t o r y b e c a u s e it s h o w e d m e a l i t t le m o r e a b o u t n e g a t i v e a n d p o s i t i v e p a r a b o l a s . 

I l iked t h e p i c t u r e s a n d t h e b o o k w a s coo l . 

N o b u t I like w h e r e it s a id w h a t p a r a b o l a s a r e . 

Yes it is a c r e a t i v e w a y t o s h o w h o w q u a d r a t i c p r o b l e m s f u n c t i o n . 

Yes I d id b e c a u s e t h e c o l o r f u l d e m o n s t r a t i o n s t a u g h t m e a lot a b o u t p a r a b o l a s . 

I like m o s t of t h e b o o k e x c e p t f o r t h e e n d i n g . 

N o I d id n o t like t h e s t o r y b e c a u s e it m a d e n o s e n s e . I d id like t h e p i c t u r e s t h o u g h ! 

Yes, I l iked t h a t t h e y e x p l a i n e d w h a t a q u a d r a t i c f u n c t i o n is c l ea r ly . 

I r ea l ly l iked t h e c u t e p i c t u r e s a n d c o l o r e d ink! V e r y r e f r e s h i n g ! P l e a s e d o n ' t l e a v e u s h a n g i n g 

t h o u g h ! ! 

I d id like t h e s t o r y b e c a u s e it g a v e m u c h d e t a i l . 

I l iked t h e s t o r y b e c a u s e it t e l l s y o u a b o u t p a r a b o l a s . 

I d o n ' t t h i n k t h e s t o r y w a s g e a r e d t o w a r d s k ids o u r a g e , b u t if it w a s s h o w n t o l i t t le k ids t h e y 

w o u l d like it m o r e . 

This s t o r y w a s m a d e o r w r i t t e n f o r a n e l e m e n t a r y s t u d e n t , b u t I d o like t h e a n i m a t i o n s . 

Yes, I l iked it. T h e s t o r y s h o w e d g r e a t i l l u s t r a t i o n s a n d it e x p l a i n e d p a r a b o l a s in a s i m p l e w a y . 

T h e s t o r y w a s n ' t s o b a d b u t a b e t t e r e n d i n g m i g h t w o r k . Ove ra l l g o o d s t o r y . 

I t h i n k t h i s s t o r y is n o t g o o d f o r eighth g r a d e r s , b u t I l iked t h e d r a w i n g s . I k ind of u n d e r s t o o d b e t t e r 

of t h e m a x i m u m a n d t h e m i n i m u m . 

No, b e c a u s e it d i d n ' t te l l m e w h a t h a p p e n e d t o t h e b o o k a f t e r . I d id like t h e i l l u s t r a t i o n s 

t h o u g h . 

I like h o w t h e b o o k e x p l a i n s w h a t a p a r a b o l a a n d a q u a d r a t i c f u n c t i o n a r e . 

Yes I d id b e c a u s e it w a s i n f o r m a t i v e a n d I l e a r n e d a lot . 

I d i d n ' t like h o w t h e s t o r y d i d n ' t e n d w i t h t h e f i n d i n g of t h e b o o k . I d id like t h e a n i m a t e d 

p i c t u r e s . 

I d id like it. I l iked it b e c a u s e it h a d a lo t of g o o d i n f o r m a t i o n a b o u t t h e p a r a b o l a s . 

T h e s t o r y w a s i n f o r m a t i v e a n d h a d g r e a t i l l u s t r a t i o n s b u t I d i d n ' t like t h e e n d i n g of t h e s t o r y . 

It h e l p e d m e r e m e m b e r t h e n a m e of t h a t t y p e of e q u a t i o n . 

I l o v e t h e s t o r y ! But I t h i n k i t ' s a bi t ch i ld i sh . 

I l iked t h e c h a r a c t e r n a m e s . 

I l iked t h e s t o r y . T h e p i c t u r e s h e l p e d a s we l l . 

Yes, I l iked t h e p i c t u r e s . It is n o t h igh s c h o o l leve l . 

Yes, b e c a u s e it w a s v e r y c r e a t i v e . 

Yes . T h e s t o r y w a s i n t e r e s t i n g b u t y o u n e v e r t o l d u s if t h e y f o u n d t h e b o o k o r n o t . 
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A u t h o r ' s N o t e 

I w o u l d l i k e t o t h a n k Doctor I v o n a G r z e g o r c z y k , P r o f e s s o r o f M a t h e m a t i c s , a n d 

C a l i f o r n i a S t a t e U n i v e r s i t y C h a n n e l I s l a n d s f o r h e l p i n g m a k e t h i s b o o k p o s s i b l e . 

I w a n t e d t o g i v e m y c h i l d r e n a h e a d s t a r t i n m a t h b y t e a c h i n g t h e m h i g h e r l e v e l 

m a t h e m a t i c a l c o n c e p t s a t a n e a r l y s t a g e . I s t a r t e d l o o k i n g f o r c h i l d r e n ' s s t o r y b o o k s t h a t 

t a u g h t h i g h e r l e v e l m a t h e m a t i c a l c o n c e p t s v i s u a l l y . A n e a s y t o f o l l o w s t o r y b o o k f o r m a t 

a n d c o l o r f u l i l l u s t r a t i o n s w e r e i m p o r t a n t t o k e e p m y c h i l d } s a t t e n t i o n . I a l s o w a n t e d a 

b o o k w h e r e t h e r e w a s t e a m w o r k a n d f r i e n d s h i p . W h e n I c o u l d n ' t f i n d s u c h a p r o d u c t o n 

t h e m a r k e t , I d e s i g n e d " T h e " M a t h l i n K i d s . " T h i s b o o k i n c o r p o r a t e s c o m m o n c o r e a r e a s 

f o r t h e g r a d e 3 l e v e l . I h o p e y o u e n j o y u s i n g t h e b o o k a s m u c h a s I e n j o y e d c r e a t i n g i t . 

N a u s h e e n A h m e d 

I l l u s t r a t o r ' s N o t e 

I a m p l e a s e d a n d h o n o r e d t o h a v e h e l p e d c o m p l e t e t h i s b o o k f o r t h e s t u d e n t s t o h e l p t h e m 

l e a r n i n a m o r e v i s u a l a n d f u n w a y . I k n o w h o w c h a l l e n g i n g u n d e r s t a n d i n g m a t h e m a t i c s 

c a n b e a t a y o u n g a g e . I t h a n k m y sixth g r a d e t e a c h e r , Mister G a r c i a - P r a t s , f o r h e l p i n g 

m e u n d e r s t a n d m a t h a n d r e a l i z e m y o w n p o t e n t i a l i n t h a t s u b j e c t . S o I w i s h t o p a s s i t 

o n t o o t h e r k i d s a n d s t u d e n t s t h r o u g h t h e s e i l l u s t r a t i o n s a n d h e l p t h e m r e a l i z e t h e i r o w n 

p o t e n t i a l . 

T h e r e s e L a r k i n 
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T h e M a t h l i n Kids: C a s e of t h e M i s s i n g B o o k 

W e ' r e a t t h e Ca lcu- c o n c e p t t o w n ' s b a k e r y w h e r e M a t h l i n , a n i nd iv idua l w h o l o v e s t o t e a c h c h i l d r e n 

n e w a n d e x c i t i n g m a t e r i a l , a n d M a t h e M a n , M a t h l i n ' s t e a c h i n g a s s i s t a n t , h a v e j u s t f i n i s h e d t e a c h i n g t h e 

m u l t i p l i c a t i o n t a b l e s a n d t h e c o n c e p t of d iv i s ion . 

T h e d o o r of t h e b a k e r y f l i ngs o p e n b l o w i n g in a g u s h of w i n d a n d lo t s of s n o w . 

In t h e m i d s t of all t h a t s n o w , t h e r e s t a n d s t h e t o w n ' s b o o k k e e p e r . 
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B o o k k e e p e r : I h a v e s o m e t e r r i b l e n e w s M a t h l i n . It s e e m s t h a t s o m e o n e h a s s t o l e n H i s a a b f r o m t h e 

t o w n ' s l ib ra ry . 

M a r k : W h a t ' s H i s a a b ? 

M a t h l i n : I t ' s t h e a n c i e n t b o o k t h a t c o n t a i n s s e c r e t s of m a t h e m a t i c s . M a t h e m a t i c a l c o n c e p t s a r e 

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

M a t h l i n : A r e t h e r e a n y c l u e s a s t o w h o t o o k t h e b o o k ? 

B o o k k e e p e r : I d i d n ' t s e e a n y M a t h l i n . 

M a t h e M a n : W e s h o u l d g o t o t h e l ib ra ry t o i n v e s t i g a t e . 

M a t h l i n : G o o d i d e a , M a t h e M a n . B o o k k e e p e r , w e a r e o n t h e c a s e . 

B o o k k e e p e r : T h a n k y o u , M a t h l i n . 

M a t h l i n : T h e r e ' s r o o m f o r j u s t t w o c h i l d r e n in t h e c a r r i a g e w i t h us . T h e r e s t will h a v e t o s t a y 

b a c k . 

M a t h l i n , M a t h e M a n , M a r k a n d A b b y all g e t i n t o t h e c a r r i a g e . 



4 3 

M a t h l i n : W e h a v e t o g o t h r e e m i l e s s o u t h o n S t r a i g h t R o a d , a n d f o u r m i l e s e a s t o n L inear R o a d 

t o g e t t o t h e l ib ra ry . T h e r o a d s m a k e a 9 0 d e g r e e a n g l e . 

M a r k : W h a t d o y o u m e a n by " m e a s u r e s 9 0 d e g r e e s " o r " m e a s u r e s 1 8 0 d e g r e e s " ? 

M a t h l i n : W e n o r m a l l y u s e a p r o t r a c t o r t o m e a s u r e a n g l e s . Th i s is w h a t a p r o t r a c t o r l o o k s like: 

M a t h l i n : Le t ' s m e a s u r e t h e a n g l e b e t w e e n S t r a i g h t R o a d a n d Linear R o a d u s i n g a p r o t r a c t o r . You s e e 

t h e a n g l e b e t w e e n t h e r o a d s m e a s u r e s 9 0 d e g r e e s . 
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M a t h l i n : If t w o r o a d s i n t e r s e c t , m e a n i n g c r o s s e a c h o t h e r , a n d m a k e a n i n e t y d e g r e e a n g l e , t h e n 

t h e y a r e p e r p e n d i c u l a r . A 9 0 d e g r e e a n g l e is a l s o ca l l ed a r igh t a n g l e . 

M a r k : So w e h a v e t o t r a v e l t h r e e m i l e s p lu s f o u r mi l e s . W e h a v e t o t r a v e l s e v e n m i l e s t o t a l . 

A b b y : W h y d o n ' t w e j u s t t a k e H y p o t e n u s e R o a d ? It s t a r t s h e r e a n d g o e s d i a g o n a l l y t o t h e l ib ra ry . W e 

w o u l d c o v e r a l e s s e r d i s t a n c e . 
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M a t h l i n : Do y o u k n o w w h a t s h a p e t h i s is? It 's a t r i a n g l e . Also n o t e , t h a t o n e of t h e i n t e r i o r a n g l e s of 

t h i s t r i a n g l e is 9 0 d e g r e e s , t h e r e f o r e , t h i s t r i a n g l e is ca l l ed a r igh t t r i a n g l e . If t w o l ines , o r in t h i s c a s e , if 

t w o r o a d s i n t e r s e c t , m e a n i n g c r o s s e a c h o t h e r a t a n i n e t y d e g r e e a n g l e , t h e y ' r e s a id t o b e 

p e r p e n d i c u l a r . 

M a t h e M a n : Le t ' s u s e t h e P y t h a g o r e a n T h e o r e m . P y t h a g o r e a n T h e o r e m is f o r r igh t t r i a n g l e s . In t h i s 

c a s e , t h e r o a d s m a k e a r igh t t r i a n g l e . A r igh t t r i a n g l e is a t r i a n g l e w h e r e o n e of t h e i n t e r i o r a n g l e s is 

e q u a l t o 9 0 d e g r e e s . In t h i s r igh t t r i a n g l e , l e t ' s s a y S t r a i g h t R o a d is s i d e " a " of t h e t r i a n g l e , L inear R o a d 

is s i d e " b " of t h e t r i a n g l e , a n d H y p o t e n u s e R o a d is s i d e "c" of t h e r igh t t r i a n g l e . T h e P y t h a g o r e a n 

T h e o r e m f o r r igh t t r i a n g l e s s t a t e s t h a t a squared plus b squared equals c squared. S i n c e s i d e " a " is t h r e e m i l e s , a n d s i d e " b " is f o u r 

m i l e s , w e c a n s a y 3 squared plus 4 squared equals c squared. 
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M a r k : But I d o n ' t k n o w w h a t s q u a r e d m e a n s , M a t h e M a n . 

M a t h e M a n : N o w , w e all l e a r n e d t h e m u l t i p l i c a t i o n t a b l e s r e c e n t l y . A n u m b e r s q u a r e d , m e a n i n g a 

n u m b e r t h a t is r a i s e d t o t h e s e c o n d p o w e r , is j u s t a s i m p l e w a y of s a y i n g t h a t w e s h o u l d m u l t i p l y t h a t 

n u m b e r by i t se l f . For e x a m p l e : f i v e s q u a r e d m e a n s f i v e t i m e s f ive , w h i c h e q u a l s t w e n t y - f i ve . T h r e e 

s q u a r e d is t h r e e t i m e s t h r e e , w h i c h e q u a l s n i n e . F o u r s q u a r e d is f o u r t i m e s f o u r , w h i c h e q u a l s s i x t e e n . 

M a t h e M a n : a squared plus b squared equals c squared will b e 3 squared plus 4 squared equals c squared. W e g e t 9 plus 16 equals c squared. 

9 plus 16 equals 25 . c squared equals 2 5 . H o w long is s i d e " c " ? 

M a t h l i n : R e m e m b e r , s q u a r i n g is j u s t m u l t i p l y i n g a n u m b e r by i t se l f . 

A b b y : We l l , c squared equals 2 5 . A n d s q u a r i n g is j u s t m u l t i p l y i n g a n u m b e r by i t se l f . So w e h a v e t o f i n d a 

n u m b e r t h a t e q u a l s 2 5 w h e n s q u a r e d . T h a t n u m b e r is f i v e . Five t i m e s f i v e is t w e n t y - f i ve . T h e r e f o r e , 

s i d e "c" is f i v e m i l e s . H y p o t e n u s e R o a d is f i v e m i l e s l ong ! 

M a t h l i n : A b s o l u t e l y c o r r e c t ! 

M a r k : I 'm c u r i o u s . If t r i a n g l e s a r e t h r e e - s i d e d p o l y g o n s , w h a t a r e f o u r - s i d e d p o l y g o n s c a l l e d ? 

M a t h l i n : T h e y a r e ca l l ed q u a d r i l a t e r a l s . 

M a t h l i n : Le t ' s t a k e H y p o t e n u s e r o a d t o g e t t o t h e l ib rary . 

T h e c h i l d r e n , M a t h l i n , a n d M a t h e M a n t a k e H y p o t e n u s e R o a d t o a r r i v e a t t h e l ib ra ry . 

M a t h l i n : Le t ' s w a l k a r o u n d t h e p e r i m e t e r of t h e l ib ra ry t o s e e if t h e r e a r e a n y c l u e s . 

M a r k : W h a t ' s a p e r i m e t e r ? 

M a t h e M a n : P e r i m e t e r is t h e d i s t a n c e a r o u n d a s h a p e . T h e t o p v i e w of t h e l ib ra ry r e v e a l s t h a t t h e 

s h a p e of t h e l ib ra ry is a r e c t a n g l e . To f i n d t h e p e r i m e t e r of t h i s r e c t a n g l e , w e will f i n d o u t h o w l o n g 

e a c h of t h e f o u r s i d e s a r e , a n d t h e n a d d t h e l e n g t h s of all t h e s e s i d e s t o g e t h e r . 

T h e c h i l d r e n a n d M a t h e M a n w a l k a r o u n d t h e l ib ra ry a n d t a k e m e a s u r e m e n t s . 

A b b y : T h e l o n g s i d e s a r e f i f t e e n f e e t , a n d t h e t w o s h o r t s i d e s a r e s e v e n f e e t . T h e p e r i m e t e r is 15 plus 7 plus 

1 5 plus 7. 

M a r k : I k n o w w h a t t h e s u m is! Hey y o u all o u t t h e r e , d o y o u w a n t t o c o u n t w i t h m e ? 15 plus 7 plus 1 5 plus 7 equals 

4 4 f e e t . 
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M a t h l i n : Did a n y o n e f i n d a n y c l u e s o u t s i d e t h e b u i l d i n g ? 

A b b y : T h e r e is a s e q u e n c e of n u m b e r s o n t h e s i d e wal l of t h e b u i l d i n g w i t h a m i s s i n g n u m b e r . 

T h e y all w a l k o v e r t o t h e s e q u e n c e of n u m b e r s . 

T h e s e q u e n c e of n u m b e r s r e a d s a s f o l l o w s : 

4 , 6 , 10 , 12 , 16, 18 , , 24 , 28 , 3 0 

M a t h l i n : T h e s e q u e n c e r e a d s 4 , 6 , 10 , 12, 16, 18 , t h e n t h e r e is a m i s s i n g n u m b e r , t h e n t h e 

s e q u e n c e c o n t i n u e s t o 24 , 28 , a n d 3 0 . M a y b e t h e r e is a w a y t o f i n d t h e m i s s i n g n u m b e r . A r e t h e r e a n y 

r u l e s ? O r s o m e p a t t e r n w e c a n r e c o g n i z e ? 

M a t h e M a n : W h a t ' s t h e p a t t e r n in t h i s s e q u e n c e ? 

A b b y : T h e p a t t e r n is plus 2 t h e n plus 4 . If w e f o l l o w t h e p a t t e r n of plus 2, plus 4 , t h e n t h e m i s s i n g n u m b e r in t h e 

s e q u e n c e is 2 2 ! 

M a r k : H o w did y o u f i n d t h e p a t t e r n ? 

A b b y : We l l , t h e f i r s t n u m b e r is 4 a n d t h e s e c o n d n u m b e r is 6 . I k n o w t h a t 4 plus 2 is e q u a l t o 6 . 

A b b y : T h e n t o g e t f r o m 6 t o 10 , w e h a v e t o a d d 4 b e c a u s e 6 plus 4 is e q u a l t o 10 . 

M a r k : I s e e . T h e n 10 plus 2 is 12 . And 12 plus 4 is 16 . 

A b b y : T h a t ' s h o w I g o t t h e p a t t e r n . First a d d 2, a n d t h e n a d d 4 . 

Figure shows dots representing the numbers listed above: 4 plus 2 plus 6 plus 4 plus 10 plus 2 plus 12 plus 4 plus 16 
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M a r k : 1 6 p lu s 2 is e q u a l t o 18 , a n d t h e n w e h a v e t o a d d 4 t o 18 . 1 8 p lu s 4 is e q u a l t o 2 2 . A n d t h a t ' s 

w h y y o u sa id t h e m i s s i n g n u m b e r is 2 2 . 

A b b y : C o r r e c t . 

M a t h l i n : G o o d j o b ! 

M a t h l i n w a l k s o v e r t o t h e wal l a n d w r i t e s " 2 2 " in t h e s p a c e l e f t f o r t h e m i s s i n g n u m b e r in t h e n u m b e r 

s e q u e n c e . 

All of a s u d d e n , t h e r e w a s t h u n d e r a n d l i gh tn ing . 

T h e l i g h t n i n g h i t s t h e n u m b e r 2 2 a n d a d o o r w a y o p e n s u p . 
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M a t h l i n : E v e r y o n e s t a y b e h i n d m e . 

T h e y e n t e r e d t h e d o o r w a y . M a t h l i n e n t e r s f i r s t . M a t h e M a n a n d t h e c h i l d r e n f o l l o w . It 's d a r k . M a t h l i n 

u s e s his f l a s h l i g h t s o e v e r y o n e c a n s e e w h e r e t h e y a r e g o i n g . 

T h e y a r r i v e a t t h e t o p of a g i a n t s l ide . 

Loud Vo ice : S l o p e , p l e a s e . 

M a t h e M a n : T h e s l ide h a s t h e r i se a n d t h e r u n l a b e l e d . 

M a r k : R ise? R u n ? 
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M a t h e M a n : T h e s l o p e is t h e m e a s u r e of h o w s t e e p a l ine is. T h e s l o p e is t h e " r i s e " d i v i d e d by t h e 

" r u n . " Rise is t h e c h a n g e in h e i g h t . Run is t h e d i s t a n c e in w h i c h t h a t c h a n g e in h e i g h t o c c u r s . 

M a t h l i n : T h e r i se is negative 10 . K e e p in m i n d t h a t t h e r i s e is a n e g a t i v e n u m b e r b e c a u s e t h e s l i de is 

g o i n g d o w n . T h e r u n is 5. So w e d i v i d e negative 10 by 5. 10 d i v i d e d by 5 is 2. A n d s i n c e 10 is n e g a t i v e , b e c a u s e 

t h e s l i de is g o i n g d o w n , o u r s l o p e is n e g a t i v e 2. 

Loud Vo ice : A b s o l u t e l y r i g h t ! You m a y s l ide . 

E v e r y o n e s l i d e s d o w n t h e g i a n t s l i de a n d l a n d s o n a g i a n t m a t w i t h t w o i n t e r s e c t i n g c u r v e s . 
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T h e r e w a s a big s ign t h a t r e a d : " J u m p o n e q u i l i b r i u m p o i n t " 

M a t h e M a n : C h i l d r e n , a n e q u i l i b r i u m p o i n t is a p o i n t is w h e r e t w o c u r v e s i n t e r s e c t . Le t ' s all w a l k 

o v e r t o t h a t p o i n t a n d j u m p . 

U p o n j u m p i n g , t h e y w e r e t r a n s p o r t e d t o a n o t h e r l and a n d s e t d o w n u n d e r a g i a n t t a l k i n g t r e e . 

T h e r e w e r e m a t h e m a t i c a l s y m b o l s a n d s h a p e s e v e r y w h e r e . 

This l and w a s e x t r e m e l y c o l o r f u l . 

T r e e : Hel lo M a t h l i n . I 've b e e n e x p e c t i n g y o u . 

M a t h l i n : Hel lo t r e e . Do y o u k n o w w h a t h a p p e n e d t o o u r b o o k c a l l e d H i s a a b ? 

T r e e : Ah y e s , t h e b o o k of m a t h e m a t i c a l c o n c e p t s . You m u s t f i n d t h e b o o k a n d r e t u r n it t o t h e Calcu 

c o n c e p t t o w n ' s l ib ra ry f o r f u t u r e h u m a n s t o u s e . Fo l low t h a t r o a d f i l led w i t h n u m b e r s a n d you ' l l s e e a 

h o u s e o n y o u r r igh t . T h a t is w h e r e Mister Q u a d r a t i c l ives. He will p o i n t y o u in t h e r igh t d i r e c t i o n . G o o d 

luck! 
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M a t h l i n , M a t h e M a n , a n d t h e c h i l d r e n f o l l o w e d t h e r o a d f i l led w i t h n u m b e r s till t h e y f ina l ly s e e Mister 

Q u a d r a t i c ' s h o u s e o n t h e i r r igh t . 

T h e y w e n t u p t o t h e d o o r a n d t h e d o o r o p e n e d . 

A Vo ice : C o m e o n in! 

M a t h l i n , M a t h e M a n , a n d c h i l d r e n g o i n s i d e . 

T h e y s e e Mister Q u a d r a t i c a n d Mister Cub ic s i t t i ng a t a c i r cu la r t a b l e h a v i n g t e a a n d p a s t r i e s . 



5 4 

Mister Q u a d r a t i c : Hel lo , I 'm Mister Q u a d r a t i c . This is m y c o u s i n , Mister Cubic . W o u l d y o u like t o j o i n u s f o r 

s o m e t e a a n d p a s t r i e s ? 

M a t h l i n : No, t h a n k y o u . W e ' r e i n v e s t i g a t i n g t h e d i s a p p e a r a n c e of H i s a a b f r o m t h e h u m a n 

w o r l d . Do y o u h a v e a n y i n f o r m a t i o n w e c a n u s e ? 

Mister Q u a d r a t i c : W e s u r e d o ! W e s a w t h i s g h o s t - l i k e c r e a t u r e r u n n i n g d o w n t h e r o a d f i l led w i t h 

n u m b e r s w i t h H i s a a b in his h a n d s . He w e n t till t h e e n d of t h e r o a d w h e r e t h e r e is a g i a n t wa l l . T h e wal l 

h a s t w o p a r a b o l a s o n it. O n e is a p o s i t i v e p a r a b o l a , a n d o n e is a n e g a t i v e p a r a b o l a . Pos i t i ve p a r a b o l a s 

o p e n u p a n d h a v e a m i n i m u m p o i n t . N e g a t i v e p a r a b o l a s o p e n d o w n , a n d h a v e a m a x i m u m p o i n t . 

M a r k : W h a t ' s a p a r a b o l a ? 

Mister Q u a d r a t i c : P a r a b o l a is t h e n a m e of t h e s h a p e t h a t a q u a d r a t i c f u n c t i o n m a k e s . I 'm Q u a d r a t i c . 

M a r k : W h a t ' s a q u a d r a t i c f u n c t i o n ? 

Mister . Q u a d r a t i c : A q u a d r a t i c f u n c t i o n is w h e r e a n u n k n o w n q u a n t i t y is s q u a r e d . Le t ' s s a y t h e u n k n o w n 

q u a n t i t y is "x." x squared is t h e u n k n o w n q u a n t i t y s q u a r e d . x squared is a q u a d r a t i c f u n c t i o n . 

M a r k : I still d o n ' t g e t it. 

M a t h l i n : T h a t ' s o k a y . Do y o u r e m e m b e r w h a t a s q u a r e of a n u m b e r is? 

M a r k : Yes . It is m u l t i p l y i n g a n u m b e r by i t se l f . For e x a m p l e , 2 s q u a r e d w o u l d b e 2 t i m e s 2 w h i c h will 

e q u a l 4 . 

M a t h l i n : T h a t ' s g r e a t ! N o w d o y o u k n o w w h a t a p l o t t i n g g r id l o o k s l ike? 

M a r k : No. 

Mister Q u a d r a t i c : Let m e d r a w o u t t h e p a r a b o l a s o n a p l o t t i n g gr id s o y o u c a n v i sua l i ze it. R e m e m b e r , a 

p l o t t i n g g r id h a s a n x- axis , w h i c h is t h e h o r i z o n t a l l ine, a n d a y- axis , w h i c h is t h e v e r t i c a l l ine . N o t i c e t h e 

d i r e c t i o n s in w h i c h t h e n u m b e r s i n c r e a s e a n d d e c r e a s e o n e a c h axis . 
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M a t h l i n : W h a t d o w e d o w h e n w e g e t t o t h e g i a n t w a l l ? 

Mister Q u a d r a t i c : C o n n e c t t h e m a x i m u m p o i n t of o n e p a r a b o l a t o t h e m i n i m u m p o i n t of t h e o t h e r 

p a r a b o l a . T h e wal l will d i s a p p e a r f o r a f e w m i n u t e s a n d y o u c a n p a s s t h r o u g h . T h a t is w h e r e t h e 

c r e a t u r e h a s h i d d e n H i s a a b . 

M a t h l i n , M a t h e M a n a n d t h e c h i l d r e n w e n t till t h e e n d of t h e r o a d f i l l ed w i t h n u m b e r s w h e r e t h e y s e e 

t h e g i a n t wal l w i t h t h e t w o p a r a b o l a s . 

A b b y : Le t ' s c o n n e c t t h e m a x i m u m p o i n t of o n e p a r a b o l a , t o t h e m i n i m u m p o i n t of t h e o t h e r 

p a r a b o l a . 

M a r k : W h a t ' s a m a x i m u m p o i n t a n d w h a t ' s a m i n i m u m p o i n t ? 

M a t h e M a n : A m a x i m u m p o i n t is t h e h i g h e s t p o i n t o n a c u r v e . A m i n i m u m p o i n t is t h e l o w e s t p o i n t 

o n t h e c u r v e . 

M a t h l i n a n d M a t h e M a n c o n n e c t e d t h e t w o p o i n t s by s l id ing t h e p o s i t i v e p a r a b o l a o v e r t h e n e g a t i v e 

p a r a b o l a till t h e m a x i m u m a n d m i n i m u m p o i n t s c o n n e c t e d . 
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Right in f r o n t of t h e m w a s a c u r v e . T h e a r e a u n d e r t h e c u r v e w a s c o l o r e d . 

M a t h l i n : W h e r e d o y o u s u p p o s e H i s a a b is? W e h a v e n o m o r e l e a d s , a n d w e m u s t f i n d t h a t 

b o o k ! 

M a t h e M a n : W h a t if w e f i n d t h e a r e a u n d e r t h e c u r v e ? 

M a r k : H o w d o w e c a l c u l a t e t h e a r e a u n d e r t h e c u r v e ? 

A b b y : W h a t if w e u s e r e c t a n g l e s ? 

M a t h e M a n : Yes, w e will t r y a n d f i t a s m a n y r e c t a n g l e s u n d e r t h e c u r v e a s p o s s i b l e . S i n c e t h e a r e a 

of a r e c t a n g l e e q u a l s its w i d t h t i m e s its h e i g h t , w e c a l c u l a t e t h e a r e a of e a c h r e c t a n g l e a n d t h e n a d d u p 

all t h e d i f f e r e n t a r e a s t o g e t t h e t o t a l a r e a u n d e r t h e c u r v e . 

A b b y : W h a t a b o u t t h e s p a c e l e f t o v e r u n d e r t h e c u r v e t h a t i sn ' t p a r t of t h e r e c t a n g l e s ? 

M a t h l i n : T h e r e s h o u l d n ' t b e m u c h s i n c e w e c a n m a k e t h e r e c t a n g l e s v e r y t h i n t o fill all t h e a r e a . 

Loud Vo ice : G o o d j o b c h i l d r e n ! T h a t is e x a c t l y t h e c o n c e p t b e h i n d c a l c u l a t i n g a r e a u n d e r a c u r v e . 

Let m e h e l p y o u by s h o w i n g y o u all t h e r e c t a n g l e s ! 



5 8 

Loud Vo ice : I w a s h o p i n g y o u w o u l d s h o w u p s o o n . T h e c r e a t u r e t h a t s t o l e H i s a a b p l a n s t o d e s t r o y 

t h e b o o k t o n i g h t s o n o h u m a n c a n e v e r l e a r n f r o m it a g a i n . You m u s t r e t u r n H i s a a b t o its p r o p e r p l a c e . 

H u r r y ! T h e c r e a t u r e will b e c o m i n g b a c k s o o n . 

M a t h l i n : W h e r e is H i s a a b ? 

Loud Voice : In o n e of t h e in f in i t e ly sma l l r e c t a n g l e s . 

M a t h l i n , M a t h e M a n , a n d t h e c h i l d r e n s t a r t l o o k i n g i n s i d e t h e r e c t a n g l e s . T h e y f i n d t h e b o o k . 

M a t h l i n , M a t h e M a n a n d t h e c h i l d r e n h u r r y b a c k t o t h e wal l a n d r e t u r n t o t h e h u m a n w o r l d in Calcu 

c o n c e p t ' s t o w n l ib ra ry . H i s a a b is r e t u r n e d t o its p r o p e r p l a c e . T h e g h o s t - l i k e c r e a t u r e is p u t b e h i n d b a r s 

in t h e o t h e r l a n d f o r s t e a l i n g H i s a a b . T h e r e , b e h i n d b a r s , t h e g h o s t - l i k e c r e a t u r e l e a r n s a v a l u a b l e 

l e s s o n : G o o d a l w a y s w i n s o v e r b a d in t h e l o n g r u n ! 
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A p p e n d i x K: G r a d i n g S c a l e s 

G r a d i n g s c a l e f o r t h e s h o r t s u r v e y f o r t h e C a l c u l u s G r o u p s ( E x p e r i m e n t 1): 

1 - G r a d e s w e r e a s s i g n e d e i t h e r a 0 f o r C o r D, 1 f o r B a n d 2 f o r A 

2 - 1 f o r No, 2 f o r Yes 

3 - 0 f o r L i s t ene r , 1 f o r R e a d e r , o r 2 f o r H a n d s O n / V i s u a l 

4 - 1 f o r C o n c e p t s a n d 2 f o r C a l c u l a t i o n s 

G r a d i n g s c a l e f o r P r e - T e s t slash " A c t i v i t y P r i o r t o L e c t u r e " A N D P o s t - T e s t slash "Act iv i ty A f t e r L e c t u r e " -

E x p e r i m e n t 1 

For number 1 

1 p o i n t f o r d r a w i n g t h e x- y gr id AND a f u n c t i o n 

1 p o i n t f o r m a r k i n g t h e i n t e r v a l 

1 p o i n t f o r s h a d i n g in t h e c o r r e c t a r e a 

For number 2 

1 p o i n t f o r s e t t i n g u p t h e c o r r e c t i n t e g r a l i n c l u d i n g l a b e l i n g t h e c o r r e c t i n t e r v a l 

1 p o i n t f o r so lv ing t h e i n t e g r a t i o n 

1 p o i n t f o r c o r r e c t a n s w e r slash s u b t r a c t i o n d o n e c o r r e c t l y 

For number 3 

1 p o i n t f o r w r i t i n g d o w n t h e i n t e g r a t i o n f o r m u l a c o r r e c t l y 

1 p o i n t f o r p l u g g i n g in t h e r igh t n u m b e r s in t h e f o r m u l a 

1 p o i n t f o r so lv ing t h e i n t e g r a t i o n 

G r a d i n g s c a l e f o r P r e - T e s t slash " Q u i z 1 " A N D P o s t - T e s t slash " Q u i z 2 " - E igh t G r a d e G r o u p ( E x p e r i m e n t 2 ) 

For number 1 

1 p o i n t f o r g e t t i n g t h e c o r r e c t n a m e 

For number 2 

1 p o i n t t o t a l f o r c o m p u t i n g t h e c o r r e c t a n s w e r o n all 7 e q u a t i o n s 

For number 3 

1 p o i n t f o r c o r r e c t l y g r a p h i n g t h e e q u a t i o n 

For number 4 

1 p o i n t f o r c o r r e c t l y s t a t i n g t h e m i n i m u m p o i n t 
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A p p e n d i x L : R a w D a t a 

E x p e r i m e n t 1 

Class 1 
Test Group 

I m p r o v . 

S t u d e n t 
Pre Test Post Test x sub 1 X sub a 

I D number x sub 1 
x sub 2 x sub 3 

T o t x sub 1 
comma 2 comma 3 X sub a 

X sub b X sub c 
T o t X sub a 
comma b comma c 

1 2 0 0 2 3 0 3 6 1 

2 0 0 1 1 3 0 3 6 3 

3 0 0 2 2 3 0 3 6 3 

4 3 0 0 3 3 0 0 3 0 

5 2 0 0 2 3 0 3 6 1 

6 2 0 0 2 3 0 3 6 1 

7 3 0 1 4 3 0 2 5 0 

8 3 0 0 3 3 0 3 6 0 

9 2 0 0 2 3 0 3 6 1 

1 0 2 0 0 2 3 0 3 6 1 

M e a n 1 point 9 0 0 point 4 2 point 3 3 0 2 point 6 5 point 6 0 1 point 1 

M o d e 2 0 0 2 3 0 3 6 1 

M e d i a n 2 0 0 2 3 0 3 6 1 

S t D e v 1 point 
1 0 0 5 0 5 

0 0 point 6 9 9 2 
0 6 

0 point 8 2 3 2 7 3 0 0 0 point 9 6 6 0 
9 2 

0 point 9 6 6 0 9 2 1 point 1 0 0 5 0 5 

S u r v e y : T e s t G r o u p 

P r e v i o u s G r a d e L i k e S t o r i e s ? L e a r n e r T y p e ? I n t e r e s t e d I n ? S t u d e n t 

Q 1 Q 2 Q 3 Q 4 I D number 

1 2 2 2 1 

2 2 2 2 2 

2 2 2 2 3 

1 2 2 2 4 

2 2 2 2 5 

2 2 2 1 6 

1 2 0 2 7 

1 2 2 1 8 

0 2 2 2 9 

0 2 2 1 1 0 

0 equals C o r D 1 equals N o 0 equals L i s t e n e r 1 equals C o n c e p t s 

1 equals B 2 equals Y e s 1 equals R e a d e r 2 equals C o m p u t a t i o n 

2 equals A 2 equals V i s u a l slash H a n d s O n 
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Class 2 Control 
Group 

S t u d e n t I D P r e - T e s t P o s t - T e s t I m p r o v . 

y sub 1 y sub 2 y sub 3 T o t y sub 1, 2, 3 Y sub a Y sub b Y sub c T o t Y sub, a b,c y sub 1, Y sub a 

1 1 1 0 3 4 3 0 1 4 2 

1 2 2 0 3 5 3 0 3 6 1 

1 3 3 0 3 6 3 0 3 6 0 

1 4 2 0 0 2 3 0 3 6 1 

1 5 2 0 0 2 2 0 3 5 0 

1 6 0 0 0 0 3 0 3 6 3 

1 7 2 0 0 2 3 0 3 6 1 

1 8 2 0 0 2 2 0 3 5 0 

1 9 3 0 0 3 3 0 0 3 0 

2 0 3 0 3 6 3 0 3 6 0 

2 1 2 0 0 2 2 0 0 2 0 

2 2 3 0 0 3 3 0 3 6 0 

2 3 3 0 3 6 3 0 3 6 0 

2 4 3 0 3 6 3 0 3 6 0 

2 5 0 0 1 1 3 0 3 6 3 

2 6 3 0 0 3 3 0 0 3 0 

2 7 1 0 3 4 3 0 3 6 2 

M e a n 2 point 0 5 8 8 2 4 0 1 point 2 9 4 1 1 8 3 point 3 5 2 9 4 1 2 point 8 2 3 5 2 9 0 2 point 3 5 2 9 4 1 5 point 1 7 6 4 7 1 0 point 7 6 4 7 0 6 

M o d e 3 0 0 2 3 0 3 6 0 

M e d i a n 2 0 0 3 3 0 3 6 0 

S t D e v 1 point 0 2 8 9 9 2 0 1 point 4 9 0 1 6 4 1 point 9 0 2 0 1 1 0 point 3 9 2 9 5 3 0 1 point 2 2 1 7 3 9 1 point 3 3 3 9 4 6 1 point 0 9 1 4 1 

Survey: Control 
Group 

P r e v i o u s Class Like S t o r i e s ? Lea rne r T y p e ? I n t e r e s t e d In? S t u d e n t 

Q 1 Q 2 Q 3 Q 4 I D number 

2 2 2 2 11 

0 2 2 1 12 

2 2 2 2 13 

1 2 0 2 14 

1 2 2 2 15 

1 2 2 2 16 

2 2 2 2 17 

0 2 2 2 18 

0 2 2 2 19 

1 2 2 1 2 0 

1 2 2 1 2 1 

0 2 2 2 2 2 

0 2 2 1 2 3 

0 2 2 1 2 4 

0 2 2 2 2 5 

1 2 2 1 2 6 

2 2 2 2 2 7 

0 equals C o r D 1 equals N o 0 equals L i s t ener 1 equals C o n c e p t s 

1 equals B 2 equals Yes 1 equals R e a d e r 2 equals C o m p u t a t i o n 

2 equals A 2 equals V i sua l / Hands On 
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A p p e n d i x L : R a w D a t a 

E x p e r i m e n t 2 

Control Group 
Grade 8 Algebra 

Honors 

S tuden t I D 
Pre- Test Post- Test 

Improv. Improv. Improv. Improv. 

x sub 1 x sub 2 x sub 3 x sub 4 Tot x sub 
1,2,3,4 X sub a X sub b X sub c X sub d Tot X sub a, 

b, c, d 
x sub 1, 
X sub a 

x sub 2, 
x sub b 

x sub 3, 
X sub c 

x sub 4, 
X sub d 

1 1 0 0 0 1 1 1 1 1 4 0 1 1 1 

2 1 0 0 1 2 1 1 1 1 4 0 1 1 0 

3 0 1 0 1 2 1 1 1 1 4 1 0 1 0 

4 1 1 0 0 2 1 1 1 1 4 0 0 1 1 

5 1 1 0 1 3 1 1 1 1 4 0 0 1 0 

6 1 1 0 0 2 1 1 1 1 4 0 0 1 1 

7 0 0 0 0 0 1 1 1 1 4 1 1 1 1 

8 1 1 0 0 2 1 1 1 1 4 0 0 1 1 

9 0 1 0 1 2 1 1 1 1 4 1 0 1 0 

10 0 1 0 0 1 1 1 1 1 4 1 0 1 1 

11 0 0 0 0 0 1 1 1 1 4 1 1 1 1 

12 1 0 0 0 1 1 
0 0 

1 2 0 0 
0 

1 

13 1 1 0 0 2 1 1 1 1 4 0 0 1 1 

14 0 1 0 0 1 1 1 1 3 1 0 1 0 

15 1 1 0 0 2 1 1 1 1 4 0 0 1 1 

16 1 1 0 0 2 1 1 1 3 0 0 1 0 

17 0 1 1 0 2 1 1 1 1 4 1 0 0 1 

18 0 1 0 0 1 1 1 1 1 4 1 0 1 1 

19 0 1 0 1 2 1 1 1 1 4 1 0 1 0 
20 1 0 0 0 1 1 1 1 1 4 0 1 1 1 
21 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
22 0 0 0 1 1 1 

0 
1 1 3 1 0 1 0 

23 1 0 0 1 2 1 1 1 1 4 0 1 1 0 
24 1 1 0 0 2 1 0 1 1 3 0 negative 1 1 1 

25 0 1 0 0 1 1 
0 

1 1 3 1 
negative 1 

1 1 
26 0 0 0 0 0 1 1 1 1 4 1 1 1 1 

27 1 1 0 0 2 1 1 0 1 3 0 0 0 1 

Mean (mu) 0 point 5 5 
5 5 5 6 

0 point 6 6 
6 6 6 7 

0 point 0 3 
7 0 3 7 

0 point 2 5 
9 2 5 9 

1 point 5 1 
8 5 1 9 

1 0 point 8 5 
1 8 5 2 

0 point 9 2 
5 9 2 6 

0 point 9 2 
5 9 2 6 

3 point 7 0 
3 7 0 4 

0 point 4 4 
4 4 4 4 

0 point 1 8 
5 1 8 5 

0 point 8 8 
8 8 8 9 

0 point 6 6 
6 6 6 7 

Mode 1 1 0 0 2 1 1 1 1 4 0 0 1 1 

Median 1 1 0 0 2 1 1 1 1 4 0 0 1 1 

S t Dev 0 point 5 
0 6 3 7 

0 point 4 8 
0 3 8 4 

0 point 1 
9 2 4 5 

0 point 4 4 
6 5 7 6 

0 point 7 
5 2 9 6 2 

0 0 oint 3 6 
2 0 1 4 

0 point 2 6 
6 8 8 

0 point 2 
6 6 8 8 

0 point 5 4 
1 7 0 8 

0 point 5 0 
6 3 7 

0 point 5 5 
7 2 6 2 

0 point 3 2 
0 2 5 6 

0 point 4 8 
0 3 8 4 
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Test Group 
Grade 8 Algebra 

Honors 
Student I D Pre- Test Post- Test Improv. Improv. Improv. Improv. 

Y sub 1 Y sub 2 Y sub 3 Y sub 4 Tot Y sub 
1,2,3,4 Y sub a Y sub b Y sub c Y sub d Tot Y sub 

a. b. c. d y sub 1, 
Y sub a 

y sub 3, 
Y sub b 

y sub 3, 
Y sub c 

y sub 4, 
Y sub d 

28 0 0 0 0 0 1 1 1 1 4 1 1 1 1 
29 1 1 0 1 3 1 1 1 1 4 0 0 1 0 
30 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
31 1 1 0 0 2 1 0 1 1 3 0 -1 1 1 
32 0 0 0 0 0 1 1 1 1 4 1 1 1 1 
33 0 0 0 0 0 1 1 1 1 4 1 1 1 1 
34 0 0 0 0 0 1 1 1 1 4 1 1 1 1 
35 1 0 0 0 1 1 1 0 1 3 0 1 0 1 
36 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
37 0 0 0 0 0 1 0 1 1 3 1 0 1 1 
38 0 1 0 0 1 1 1 1 1 4 1 0 1 1 
39 1 0 0 0 1 1 1 1 1 4 0 1 1 1 
40 1 0 0 0 1 1 1 1 1 4 0 1 1 1 
41 0 0 0 0 0 1 1 1 1 4 1 1 1 1 
42 1 1 0 1 3 1 1 1 1 4 0 0 1 0 
43 0 0 0 0 0 1 0 1 1 3 1 0 1 1 
44 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
45 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
46 1 0 0 0 1 1 1 1 1 4 0 1 1 1 
47 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
48 1 0 0 0 1 1 1 1 1 4 0 1 1 1 
49 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
50 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
51 1 0 0 0 1 1 0 0 1 2 0 0 0 1 
52 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
53 1 0 0 0 1 1 0 1 1 3 0 0 1 1 
54 1 1 0 0 2 1 1 1 1 4 0 0 1 1 
55 1 0 0 0 1 1 1 1 1 4 0 1 1 1 
56 1 1 0 0 2 1 1 1 1 4 0 0 1 1 

Mean 0 point 7 2 
4 1 3 8 

0 point 4 
8 2 7 5 9 

0 0 point 0 
6 8 9 6 6 

1 point 2 
7 5 8 6 2 

1 0 point 8 
2 7 5 8 6 

0 point 9 
3 1 0 3 4 

1 3 point 7 
5 8 6 2 1 

0 point 2 
7 5 8 6 2 

0 point 3 
4 4 8 2 8 

0 point 9 
3 1 0 3 4 

0 point 9 
3 1 0 3 4 Mode 1 0 0 0 2 1 1 1 1 4 0 0 1 1 

Median 1 0 0 0 1 1 1 1 1 4 0 0 1 1 
S t Dev 0 point 4 

5 4 8 5 9 
0 point 5 

0 8 5 4 8 
0 0 point 2 

5 7 8 8 1 
0 point 9 

2 1 8 2 1 
0 0 point 3 

8 4 4 2 6 
0 point 2 

5 7 8 8 1 
0 0 point 5 

1 0 9 6 4 
0 point 4 

5 4 8 5 9 
0 point 5 

5 2 6 4 7 
0 point 2 

5 7 8 8 1 
0 point 2 

5 7 8 8 1 
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P R E - P U B L I C A T I O N C O P Y 

P A R E N T slash T E A C H E R G U I D E 

T h e M a t h l i n K i d s : C a s e o f t h e M i s s i n g B o o k 

By: N a u s h e e n A h m e d 

R e v i s e d : S e p t e m b e r , 2 0 1 3 
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C o p y r i g h t 2 0 0 7 . All r i g h t s r e s e r v e d . N o p a r t o f t h i s b o o k m a y b e r e p r o d u c e d o r c o p i e d in a n y 

f o r m w i t h o u t t h e w r i t t e n p e r m i s s i o n o f t h e a u t h o r . 

T a b l e o f C o n t e n t s : 

T o p i c : P a g e N u m b e r s : 

M u l t i p l i c a t i o n , D i v i s i o n , F r a c t i o n s , D e c i m a l s 

a n d P e r c e n t a g e s 

1 to 4 

C h a r t s a n d G r a p h s 5 

Q u e s t i o n s d e s i g n e d f o r b o o k 6 

L o n g M u l t i p l i c a t i o n : P r o b l e m s a n d S o l u t i o n s 7 

L o n g D i v i s i o n : P r o b l e m s a n d S o l u t i o n s 8 to 9 

D i v i s i o n d i s c u s s i o n p o i n t s f o r t e a c h e r s , 

p a r e n t s a n d t u t o r s 

1 0 to 1 1 

A n s w e r K e y : P r o t r a c t o r C h a l l e n g e 1 2 

P l a c e V a l u e Q u i z 1 3 to 1 5 

F r a c t i o n s Q u i z 1 6 to 1 7 

E q u a l , L e s s o r G r e a t e r T h a n ? Q u i z 1 8 to 2 0 

M u l t i p l i c a t i o n a n d D i v i s i o n Q u i z 2 1 to 2 3 

S h a p e s Q u i z 2 4 to 2 5 

C o m p r e h e n s i v e T e s t O n e 2 6 to 3 8 

C o m p r e h e n s i v e T e s t T w o 3 9 to 5 1 

A n s w e r K e y : P l a c e V a l u e Q u i z 5 2 

A n s w e r K e y : F r a c t i o n s Q u i z 5 2 

A n s w e r K e y : E q u a l , L e s s o r G r e a t e r T h a n ? 

Q u i z 

5 2 

A n s w e r K e y : M u l t i p l i c a t i o n a n d D i v i s i o n Q u i z 5 2 

A n s w e r K e y : S h a p e s Q u i z 5 2 

A n s w e r K e y : C o m p r e h e n s i v e T e s t O n e 5 3 

A n s w e r K e y : C o m p r e h e n s i v e T e s t T w o 5 3 
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M u l t i p l i c a t i o n . D i v i s i o n , F r a c t i o n s , D e c i m a l s a n d P e r c e n t a g e s 

I n s t r u c t i o n s : P l e a s e u s e t h e f o l l o w i n g s c r i p t t o r e v i e w " M u l t i p l i c a t i o n , D i v i s i o n , F r a c t i o n s , D e c i m a l s 

a n d P e r c e n t a g e s " w i t h y o u r s t u d e n t s . 

M a r k : M a t h l i n , w h a t if I h a v e a p r o b l e m w h e r e I 'm a s k e d t o m u l t i p l y by 1 0 0 , 1,000, o r 1 0 , 0 0 0 , d o I h a v e 

t o m u l t i p l y o u t t h e n u m b e r s ? 

M a t h l i n : M a r k , t h a t ' s a n e x c e l l e n t q u e s t i o n . T h e r e is a n e a s i e r a n d f a s t e r w a y t o d o m u l t i p l i c a t i o n 

w h e n y o u ' r e m u l t i p l y i n g n u m b e r s by 10 , 1 0 0 , 1,000 o r 1 0 , 0 0 0 . Le t ' s s a y y o u a r e a s k e d t o d o t h e 

f o l l o w i n g p r o b l e m : 2 point 2 5 times 1 0 0 . First , h o w m a n y z e r o s d o e s o n e h u n d r e d , 1 0 0 , h a v e ? 

M a r k : O n e h u n d r e d , 100 , h a s t w o z e r o s . 

M a t h l i n : Exce l l en t ! S i n c e 1 0 0 h a s t w o z e r o s , w e will s i m p l y m o v e t h e d e c i m a l p o i n t in 2 point 2 5 t w o p l a c e s 

t o t h e r igh t ; t h e r e f o r e , 2 point 2 5 t i m e s 1 0 0 will e q u a l 2 2 5 . 

M a r k : We l l , w h a t if I h a d t o d o 3 3 point 6 5 9 times 1 ,000? 

M a t h l i n : First, l e t ' s c o u n t t h e n u m b e r of z e r o s in 1,000. 1,000 h a s t h r e e z e r o s . S i n c e 1,000 h a s t h r e e 

z e r o s , w e a r e g o i n g t o m o v e t h e d e c i m a l p l a c e in 3 3 point 6 5 9 t h r e e p l a c e s t o t h e r igh t . T h e r e f o r e , t h e 

s o l u t i o n is 3 3 point 6 5 9 times 1,000 equals 3 3 , 6 5 9 . 

M a r k : Coo l ! N o w w h a t I h a d t o d i v i d e ? Le t ' s s a y I w a s a s k e d t o s o l v e 2 point 2 5 divided by 1 0 0 . 

M a t h l i n : First , l e t ' s c o u n t t h e n u m b e r of z e r o s in 1 0 0 . 1 0 0 h a s t w o z e r o s . S i n c e w e a r e d iv id ing , w e will 

b e m o v i n g t h e d e c i m a l p o i n t t o t h e l e f t t h i s t i m e . So 2 point 2 5 divided by 1 0 0 equals 0 point 0 2 2 5 

M a r k : H o w a b o u t 3 3 point 6 5 9 divided by 1 ,000? 

M a t h l i n : W h y d o n ' t y o u t r y t h i s o n e , M a r k ? 

M a r k : Okay , s o f i r s t I c o u n t t h e n u m b e r of z e r o s in 1 0 0 0 . 1 0 0 0 h a s t h r e e z e r o s . T h e r e f o r e , I m o v e t h e 

d e c i m a l p o i n t in 3 3 point 6 5 9 t h r e e p l a c e s t o t h e l e f t . 3 3 point 6 5 9 divided by 1,000 equals 0 point 0 3 3 6 5 9 

M a t h l i n : G r e a t ! N o w w h a t will t h e a n s w e r b e if I a s k e d y o u t o s o l v e 5 5 0 divided by 1 0 0 ? 

M a r k : W h e r e ' s t h e d e c i m a l p o i n t ? 

M a t h l i n : Even t h o u g h w e d o n ' t w r i t e a d e c i m a l p o i n t a t t h e e n d of w h o l e n u m b e r s , t h e r e is a l w a y s a 

d e c i m a l p o i n t t h e r e . So 5 5 0 is a c t u a l l y 5 5 0 . W e c a n e v e n p l a c e z e r o s a f t e r t h e d e c i m a l p o i n t . So n o w 

y o u k n o w , 5 5 0 equals 5 5 0 . equals 5 5 0 point 0 equals 5 5 0 point 0 0 

M a r k : So t h e n s i n c e 1 0 0 h a s t w o z e r o s , I will j u s t m o v e t h e d e c i m a l p o i n t o v e r t w o p l a c e s t o t h e l e f t . So 

m y a n s w e r b e c o m e s : 5 5 0 . divided by 1 0 0 equals 5 point 5 0 
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Mark: Do I always have to use t h e division symbol, division symbol, w h e n writing a division prob lem? 

Abby: No, Mark. Division problems are o f t en wri t ten as f ract ions. 

Ma theMan : That ' s right. Fractions basically tell you w h a t port ion of a whole w e ' r e talking about . For 

example, let 's a s s u m e I bake a pie. Now I slice it into 8 equal pieces. How can I wri te this as a f rac t ion? I 

would wri te 8 slash 8. Now, let 's say w e all ea t 3 pieces ou t of t h e 8 total pieces available. How can w e wri te 

t h a t as a f rac t ion? 

Mark: 3 ou t of 8. So we'll wri te it as 3 slash 8? 

Ma theMan : Good job! Here 's s o m e ma th vocabulary for you. If t h e n u m b e r on t h e t o p is bigger t han 

t h e n u m b e r on t h e bo t tom, as in t h e fract ion 8 slash 5, t h e f ract ion is called an Improper Fraction. If t h e 

n u m b e r on t h e t o p is smaller t han t h e n u m b e r on t h e bo t tom, t h e fract ion is called a Proper Fraction. 

The t o p n u m b e r is known as t h e numera to r . The bo t tom n u m b e r is known as t h e denomina to r . 

Mark: Wha t if t h e n u m b e r on t h e t o p equals t h e n u m b e r on t h e b o t t o m ? 

Mathlin: Then w e really have a whole n u m b e r in disguise. For example, in t h e pie I supposedly baked, I 

had 8 pieces. If I ea t all 8 pieces out of t h e 8 pieces available, 8 slash 8, I have ea t en 1 whole pie. 8 divided by 8 equals 1. 

Abby: Mark, r e m e m b e r t h e bir thday party we had for Mathlin last year? W e had baked t w o pies. W e 

ended up eat ing f rom both pies, ra ther t han finishing 1 pie first be fo re eat ing f rom t h e second pie. 

Mark: Oh yeah! W e had cut t h e first pie into 8 equal pieces, and t hen I w a n t e d a bigger piece for 

myself so I cut t h e second pie into 6 equal pieces. I had already ea t en 1 piece f rom t h e second pie, so I 

had ea t en 1 slash 6 of t h e pie, be fo re t h e gues ts arrived. 

Abby: Right! And t hen our gues ts a t e 4 pieces f rom t h e first pie. The first pie had 8 total pieces. They 

a t e 4 slash 8 of t h e pie. 

Ma theMan : Children, instead of saying 4 slash 8 of t h e first pie, why don ' t you just say t ha t t h e gues ts a t e one 

half of t h e first pie? 

Mark: Why can w e say t h a t ? 

Ma theMan : You can actually r educe 4 slash 8 t o its simplest fo rm. The n u m b e r 4 goes into both 4 and 8. 4 times 

1 equals 4, and 4 times 2 equals 8. So t ha t makes 4 slash 8 equals 4 times 1 slash 4 times 2 equals 4 slash 4 times 1 slash 2. And w e 

know tha t 4 slash 4 equals 1. So w e can think of it as 1 times 1 slash 2 equals 1 slash 2. 

Mark: Nice! I learn someth ing new every day! So our gues ts a t e 1 slash 2 of t h e first pie. Did you know tha t 

t hey had m o r e pie later? They a t e 2 pieces f rom t h e second pie also. 

Abby: Mark, you had 1 piece f rom t h e second pie, and t h e gues ts had 2 pieces f rom t h e second pie. 

That m e a n s a total of 3 pieces out of t h e 6 available pieces w e r e ea t en . W e can wri te t ha t as 3 slash 6. 
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M a r k : Hey I k n o w t h i s ! 3 slash 6 c a n b e r e d u c e d t o its s i m p l e s t f o r m ! 3 times 1 equals 3 a n d 3 times 2 equals 6, s o t h a t m a k e s 

3 slash 6 equals 3 times 1 slash 3 times 2 equals 3 slash 3 times 1 slash 2 equals 1 times 1 slash 2 equals 1 slash 2. 

M a t h e M a n : H u r r a y ! M y d e a r y o u ' v e g o t it! N o w , c a n y o u te l l m e h o w m u c h p i e w a s e a t e n all t o g e t h e r ? 

M a r k : You m e a n h o w m u c h p i e w a s e a t e n f r o m b o t h t h e p i e s ? 

M a t h e M a n : Y e p ! 

M a r k : Wel l , 4 o u t of 8 p i e c e s w e r e e a t e n f r o m t h e f i r s t p i e . A n d 3 o u t of 6 p i e c e s w e r e e a t e n f r o m t h e 

s e c o n d p ie . So w e a t e 7 p i e c e s ? 

M a t h e M a n : N o p e ! T h e s ize of a p i e c e in t h e f i r s t p i e is d i f f e r e n t f r o m t h e s ize of t h e p i e c e in t h e s e c o n d 

p i e . M a t h e m a t i c a l l y , w e w o u l d w r i t e t h e p r o b l e m like t h i s : 4 slash 8 plus 3 slash 6 . You s e e , t h e b o t t o m n u m b e r s , 

t h e d e n o m i n a t o r s , a r e d i f f e r e n t . W e n e e d t o h a v e t h e s a m e n u m b e r s o n t h e b o t t o m , t o a d d o r 

s u b t r a c t f r a c t i o n s . W e c a n n o t a d d o r s u b t r a c t p i e c e s of d i f f e r e n t s i zes . W h a t n u m b e r d o b o t h 8 a n d 6 

g o i n t o ? 

A b b y : I k n o w ! 2 4 ! I k n o w t h a t b e c a u s e 8 times 3 equals 2 4 a n d 6 times 4 equals 24 . 

M a t h e M a n : G o o d J o b ! So l e t ' s m u l t i p l y . 

M a r k : O k a y , s o t h a t m a k e s t h i s f r a c t i o n 4 slash parenthesis 8 times 3 parenthesis equals 2 4 . 

M a t h e M a n : We l l , n o t e x a c t l y . You s e e , if y o u m u l t i p l y t h e b o t t o m n u m b e r , t h e d e n o m i n a t o r , w i t h a 

n u m b e r , y o u h a v e t o m u l t i p l y t h e t o p n u m b e r , t h e n u m e r a t o r , w i t h t h e e x a c t s a m e n u m b e r . 

M a r k : So I m u l t i p l y t h e d e n o m i n a t o r a n d t h e n u m e r a t o r by 3 ? 

M a t h e M a n : Yes . 

M a r k : O k a y , s o t h a t m a k e s 4 slash 8 equals parenthesis 4 times 3 parenthesis slash parenthesis 8 times 3 parenthesis equals 1 2 slash 24 . 

Is t h i s r i g h t ? 

M a t h e M a n : Righ t ! 

M a r k : Coo l ! So t h e n 3 slash 6 equals parenthesis 3 times 4 parenthesis slash parenthesis 6 times 4 parenthesis equals 12 slash 2 4 b e c a u s e 

w e h a v e t o m u l t i p l y 6 by 4 t o m a k e it 24 , a n d if w e m u l t i p l y t h e d e n o m i n a t o r by a n u m b e r , w e a b s o l u t e l y h a v e t o m u l t i p l y n u m e r a t o r by t h a t 

n u m b e r a l s o . In o u r c a s e , t h a t n u m b e r is 4 . 
M a t h e M a n : Yes! 

A b b y : So n o w w e c a n a d d 1 2 slash 2 4 plus 1 2 slash 2 4 equals 2 4 slash 2 4 . Hey! 2 4 slash 2 4 is 1 w h o l e p i e ! 1 w h o l e p i e w a s e a t e n o u t 

of t h e t w o a v a i l a b l e p i e s . 

M a r k : Hey, I k n o w a n o t h e r w a y w e c a n d o t h i s . W e h a d a l r e a d y r e d u c e d 4 slash 8 t o 1 slash 2, a n d 3 slash 6 t o 1 slash 2. 1 slash 2 plus 1 slash 2 

equals 2 slash 2, 2 slash 2 is 1 w h o l e ! 
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M a t h e M a n : You c h i l d r e n a r e s o s m a r t ! 

M a r k : Can w e w r i t e f r a c t i o n s a s d e c i m a l s ? 

M a t h e M a n : Yes y o u c a n . 1 slash 2 is bas i ca l ly 1 d i v i d e d by 2, a l s o w r i t t e n a s 1 divided by 2. W h a t is 1 divided by 2 ? First, s i n c e 

w e c a n ' t rea l ly m u l t i p l y 2 by a n y t h i n g t h a t will g ive u s 1 a s a n a n s w e r , l e t ' s p l a c e a d e c i m a l a n d a d d a 

z e r o . N o w , 2 times 5 equals 10 , s o we ' l l p l a c e a 5 o n t o p a n d c o m p l e t e o u r d iv i s ion . So o u r a n s w e r is 1 slash 2 equals 0 point 5 

A b b y : A r e t h e r e a n y c o m m o n f r a c t i o n t o d e c i m a l v a l u e s w e s h o u l d k n o w ? 

M a t h e M a n : Yes . H e r e t h e y a r e : 1 slash 4 equals 0 point 25 , 1 slash 2 equals 0 point 5 0 , a n d 3 slash 4 equals 0 point 7 5 

A b b y : Hey, M a r k , d o y o u k n o w w h a t p e r c e n t of t h e f i r s t p i e g o t e a t e n ? 

M a r k : Hey, t h a t ' s a r ea l ly e a s y q u e s t i o n . G o c o n v e r t a n y d e c i m a l t o a p e r c e n t ; I k n o w w e j u s t h a v e t o 

m u l t i p l y t h e d e c i m a l by 1 0 0 . 1 slash 2 of t h e f i r s t p i e g o t e a t e n . 1 slash 2 is 0 point 5 0 , s o w e m u l t i p l y 0 point 5 0 by 1 0 0 t o g o t o a 

p e r c e n t . 1 0 0 h a s t w o z e r o s , s o w e will m o v e t h e d e c i m a l p o i n t t w o p l a c e s t o t h e r igh t . 0 point 5 0 times 1 0 0 percent equals 

5 0 percent of t h e f i r s t p i e g o t e a t e n ! 

A b b y : G o o d j o b , M a r k ! 

M a r k : I w o u l d like t o a d d a n o t h e r c o m m e n t . S i n c e w e m u l t i p l y by 1 0 0 g o t o f r o m d e c i m a l t o 

p e r c e n t a g e , w e will d i v i d e t o g o f r o m p e r c e n t a g e t o a d e c i m a l . For e x a m p l e , 5 0 percent is j u s t 5 0 slash 1 0 0 , w h i c h 

is 5 0 divided by 1 0 0 . 1 0 0 h a s t w o z e r o s a n d w e a r e d iv id ing , s o w e m o v e t h e d e c i m a l p o i n t t w o p l a c e s t o t h e 

l e f t . 5 0 divided by 1 0 0 equals 0 point 5 0 

M a t h e M a n : G r e a t j o b ! 

M a r k : W h a t if I h a v e t o m u l t i p l y f r a c t i o n s ? 

M a t h e M a n : Wel l , j u s t m u l t i p l y t h e t o p n u m b e r s , a n d t h e n m u l t i p l y t h e b o t t o m n u m b e r s . For e x a m p l e , 

2 slash 4 times 1 slash 5 equals parenthesis 2 times 1 parenthesis slash parenthesis 4 times 5 parenthesis equals 2 slash 20 . You a l w a y s w a n t 

t o r e d u c e , o r s i m p l i f y , t h e f r a c t i o n . S i n c e 2 is a f a c t o r of b o t h 2 a n d 20 , w e c a n r e d u c e 2 slash 2 0 t o 1 slash 10 b e c a u s e 2 times 1 equals 2 a n d 2 

times 10 equals 20 . 
A b b y : Is d iv id ing f r a c t i o n s a s e a s y a s m u l t i p l y i n g t h e m ? 

M a t h e M a n : Yes it is. If o u r p r o b l e m w a s 2 slash 4 divided by 1 slash 6, t h e f i r s t t h i n g w e w o u l d d o is f l ip t h e s e c o n d 

f r a c t i o n u p s i d e - d o w n . T h e f r a c t i o n w e g e t by f l i p p i n g t h e s e c o n d f r a c t i o n u p s i d e - d o w n is k n o w n a s a 

r e c i p r o c a l . And t h e n w e j u s t m u l t i p l y . Le t ' s b e g i n . T h e r e c i p r o c a l of t h e s e c o n d f r a c t i o n 1 slash 6 is 6 slash 1. And 

t h e n w e m u l t i p l y 2 slash 4 times 6 slash 1 equals parenthesis 2 times 6 parenthesis slash parenthesis 4 times 1 parenthesis equals 12 slash 4 . 

N o w l e t ' s s i m p l i f y : 2 times 6 equals 12, a n d 2 times 2 equals 4 , s o o u r f r a c t i o n b e c o m e s 6 slash 2. 6 slash 2 is a n i m p r o p e r f r a c t i o n , l e t ' s r e d u c e 

f u r t h e r . R e m e m b e r , i t ' s a d iv i s ion p r o b l e m in d i s g u i s e . S i n c e 2 times 3 equals 6, w e c a n s i m p l i f y 6 slash 2 t o 3 . 
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C h a r t s a n d G r a p h s 

G r a p h s a r e u s e f u l t o o l s t o o r g a n i z e a n d s h o w i n f o r m a t i o n . T h e r e a r e m a n y d i f f e r e n t t y p e s of c h a r t s : 

Tally c h a r t s , b a r g r a p h s , p i e c h a r t s a n d m o r e . 

Ta l ly c h a r t s : Each ta l ly m a r k in a t a l ly c h a r t r e p r e s e n t s o n e o b j e c t . For e x a m p l e , t o m a r k 4 b a n a n a s , 

o n e w o u l d m a k e 4 t a l ly m a r k s o n t h e c h a r t . 

Tally m a r k s a r e g r o u p e d in s e t s of f i ve . This j u s t m e a n s t h a t e v e r y fifth t a l ly m a r k o n e w o u l d m a k e will b e 

a d i a g o n a l l ine . This p r a c t i c e will h e l p c o u n t t h e t a l ly m a r k s o n t h e t a l ly c h a r t f a s t e r . 

Le t ' s l ook a t a n e x a m p l e : 

N u m b e r of l ines in t h e t a l ly f o r b a n a n a s : W e h a v e 4 b a n a n a s . 

I t e m w e a r e c o u n t i n g : Tally: 

B a n a n a s 
4 

O r a n g e s 11 

N o t i c e t h e d i a g o n a l l ine 5 plus 5 plus 1 equals 11; w e h a v e 1 1 o r a n g e s ! 

O k a y , s o w h a t if y o u w a n t e d t o k n o w h o w m a n y b a n a n a s w e h a v e ? Can y o u c o u n t t h e n u m b e r of l ines 

in t h e t a l ly f o r b a n a n a s ? Did y o u c o u n t 4 l i n e s ? Ve ry g o o d ! You j u s t r e a d a t a l ly c h a r t ! 

N o w l e t ' s r e a d t h e t a l ly c h a r t a b o v e t o f i g u r e o u t h o w m a n y o r a n g e s w e h a v e . R e m e m b e r , a d i a g o n a l 

l ine, o r a d i a g o n a l t a l ly m a r k , i n d i c a t e s a g r o u p of f i ve . Did y o u c o u n t 1 1 t a l ly m a r k s f o r t h e o r a n g e s ? 

E x c e l l e n t ! 

B a r g r a p h s : Bar g r a p h s a r e j u s t a d i f f e r e n t w a y of s h o w i n g t h e i n f o r m a t i o n . In b a r g r a p h s w e u s e 

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

Le t ' s r e p r e s e n t t h e i n f o r m a t i o n f r o m t h e t a l ly c h a r t a b o v e in a b a r g r a p h : 

Bar graph shows number of bananas is 4 and number of oranges is 11. 
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Q u e s t i o n s d e s i g n e d f o r b o o k 

I n s t r u c t i o n s : P l e a s e ut i l ize t h e i l l u s t r a t i o n o n p a g e 1 5 o f t h e b o o k t o p o s e t h e f o l l o w i n g q u e s t i o n s . 

Q u e s t i o n 1: In w h i c h d i r e c t i o n d o t h e n u m b e r s o n t h e x- ax is i n c r e a s e ? 

A n s w e r 1: T h e n u m b e r s o n t h e x- axis i n c r e a s e f r o m l e f t t o r igh t . 

Q u e s t i o n 2: In w h i c h d i r e c t i o n d o t h e n u m b e r s o n t h e y- ax is i n c r e a s e ? 

A n s w e r 2: T h e n u m b e r s o n t h e y - axis i n c r e a s e a s w e m o v e u p t h e y - axis . 

Q u e s t i o n 3 : W h y a r e t h e r e a r r o w s a t t h e e n d s of t h e p a r a b o l a s ? 

A n s w e r 3: T h e a r r o w s a t b o t h e n d s of t h e p a r a b o l a s j u s t m e a n s t h a t t h e l ines of t h e p a r a b o l a s k e e p 

g o i n g a n d g o i n g . You will n o t h a v e t o w o r r y a b o u t t h i s c o n c e p t f u r t h e r till y o u ' r e a l i t t le o l d e r . 

I n s t r u c t i o n s : P l e a s e ut i l ize t h e b l a n k l i n e s b e l o w t o c r e a t e y o u r o w n q u e s t i o n s . 
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L o n g M u l t i p l i c a t i o n : P r o b l e m s a n d S o l u t i o n s 

P r o b l e m 1: 1 2 1 times 6 equals 7 2 6 

Long M u l t i p l i c a t i o n : P r o b l e m 1 

121 times 6 equals 6 

superscript 1 121 times 6 equals 26 

superscript 1 121 times 6 equals 726 

S t e p 1: M u l t i p l y 1 times 6 equals 6 

S t e p 2: M u l t i p l y 2 times 6 equals 12 . W e ' l l w r i t e t h e 2, a n d c a r r y t h e 1. 

S t e p 3: M u l t i p l y 1 times 6 equals 6 . But r e m e m b e r w e c a r r i e d t h e 1. T h e r e f o r e , 1 plus 6 equals 7 , a n d w e ' l l w r i t e 7. 

P r o b l e m 2 : 2 9 8 times 5 4 equals 1 6 , 0 9 2 

Long M u l t i p l i c a t i o n : P r o b l e m 2 

2 superscript 3 98 times 54 horizontal line 2. superscript 3 298 times 54 horizontal line 92. 298 times 54 horizontal line 1,192. 298 times 
54 horizontal line 1,192, 0. 2 superscript 4 98 times 54 horizontal line 1,192, 0 0. superscript 4 298 times 54 horizontal line 1,192, 900. 
298 times 54 horizontal line 1,192, 14,900 horizontal line 16,092 horizontal line. 

S t e p 1: M u l t i p l y 8 times 4 equals 3 2 . W r i t e t h e 2, a n d c a r r y t h e 3. 

S t e p 2: M u l t i p l y 9 times 4 equals 3 6 . But r e m e m b e r w e c a r r i e d t h e 3, t h e r e f o r e , 3 6 plus 3 equals 3 9 . W r i t e t h e 9, a n d 

c a r r y t h e 3 . 

S t e p 3: M u l t i p l y 2 times 4 equals 8 . But r e m e m b e r w e c a r r i e d t h e 3, t h e r e f o r e , 8 plus 3 equals 11 . S ince w e d o n ' t h a v e 

a n y m o r e i n t e g e r s in t h e f i r s t r o w t o m u l t i p l y w i t h , we ' l l w r i t e 11 . 

S t e p 4 : N o w w e ' l l s t a r t m u l t i p l y i n g t h e t o p r o w , 2 9 8 , by 5, w h i c h is in t h e t e n s c o l u m n . B e f o r e w e s t a r t 

t h e m u l t i p l i c a t i o n , w e a r e g o i n g t o p l a c e a 0 in t h e u n i t s c o l u m n in t h e n e w r o w u n d e r 1,192. 

S t e p 5: M u l t i p l y 8 times 5 equals 4 0 . W e w r i t e t h e 0, a n d c a r r y t h e 4 . 

S t e p 6: M u l t i p l y 9 times 5 equals 4 5 . But r e m e m b e r , w e c a r r i e d t h e 4, t h e r e f o r e , 4 5 plus 4 equals 4 9 . W e w r i t e t h e 9, a n d 

c a r r y t h e 4 . 

S t e p 7: M u l t i p l y 2 times 5 equals 10 . But r e m e m b e r , w e c a r r i e d t h e 4 , t h e r e f o r e , 10 plus 4 equals 14 . S i n c e w e d o n ' t h a v e 

a n y m o r e i n t e g e r s in t h e f i r s t r o w t o m u l t i p l y w i t h , we ' l l w r i t e 14 . 

S t e p 8: N o w w e ' l l a d d t h e t w o r o w s . 1,192 p lu s 14,900 is e q u a l t o 1 6 , 0 9 2 . 
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L o n g D i v i s i o n : P r o b l e m s a n d S o l u t i o n s 

P r o b l e m 1: 6 9 9 divided by 3 equals 2 3 3 

Long Divis ion: P r o b l e m 1 

Figure shows how to use long division to divide 3 into 699 in 4 steps to get the answer 233. 

S t e p 1: S e t u p t h e p r o b l e m a s s h o w n a b o v e . T a k e a l ook a t t h e l e f t m o s t d ig i t of t h e n u m b e r b e i n g 

d i v i d e d . In o u r c a s e , i t ' s 6 . 6 is t h e l e f t m o s t digi t in 6 9 9 . D o e s 3 d i v i d e 6 ? Yes, 3 times 2 equals 6 . T h e r e f o r e w r i t e 

2 a b o v e t h e 6, 3 times 2 equals 6, t h e r e f o r e , w r i t e 6 in t h e l e f t m o s t s p o t b e l o w 6 9 9 . N o w s u b t r a c t : 6 minus 6 equals 0 . 

T h e r e f o r e , w r i t e 0 u n d e r t h e 6 . 

S t e p 2: Le t ' s b r i n g t h e s e c o n d l e f t m o s t digi t , in t h i s c a s e 9, d o w n t o t h e level w h e r e w e w r o t e 0 . 

S t e p 3: T a k e a l ook a t t h i s digi t w e b r o u g h t d o w n . D o e s 3 d i v i d e 9 ? Yes, 3 times 3 equals 9 . T h e r e f o r e w r i t e 3 

a b o v e t h e 9 (in t h e v e r y f i r s t r o w ) a n d w r i t e 9 in t h e las t r o w a n d s u b t r a c t . 9 m i n u s 9 is 0 , h e n c e you ' l l 

n o t i c e I h a v e w r i t t e n 0 0 in t h e v e r y las t r o w . 

S t e p 4 : Le t ' s b r i n g t h e t h i r d l e f t m o s t d ig i t ( th i s is t h e las t d ig i t in t h e n u m b e r ) , d o w n t o t h e level w h e r e 

w e w r o t e 0 0. 

S t e p 5: T a k e a l o o k a t t h i s d ig i t w e b r o u g h t d o w n . D o e s 3 d i v i d e 9 ? Yes, 3 times 3 equals 9 . T h e r e f o r e w r i t e 3 

a b o v e t h e 9 in t h e v e r y f i r s t r o w a n d w r i t e 9 in t h e las t r o w a n d s u b t r a c t . 9 m i n u s 9 is 0, h e n c e you ' l l 

n o t i c e I h a v e w r i t t e n 0 0 0 in t h e v e r y l a s t r o w . 

T h e r e f o r e , 6 9 9 divided by 3 equals 2 3 3 

I n s t r u c t i o n s : C o v e r p r o b l e m s 2 t h r u 4 o n t h e n e x t p a g e a s a d d i t i o n a l e x a m p l e s f o r t h e s t u d e n t s . 
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P r o b l e m 2 : 7 2 5 divided by 2 5 equals 2 9 

Long Divis ion: P r o b l e m 2 

Figure shows how to use long division to divide 25 into 725 to get the answer 29. 

P r o b l e m 3 : 4 5 6 divided by 2 4 equals 19 

Long Divis ion: P r o b l e m 3 

Figure shows how to use long division to divide 24 into 456 to get the answer 19. 

P r o b l e m 4 : 3 5 2 divided by 1 1 equals 3 2 

Long Divis ion: P r o b l e m 4 

Figure shows how to use long division to divide 11 into 352 to get the answer 32. 
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D i v i s i o n d i s c u s s i o n p o i n t s f o r t e a c h e r s , p a r e n t s a n d t u t o r s 

P lac ing a z e r o in f r o n t of t h e n u m b e r d o e s n o t c h a n g e t h e n u m b e r . E x a m p l e s i n c l u d e : 0 0 5 equals 5 , 

0 1 0 equals 10 , 0 6 9 equals 69 , 0 5 5 equals 5 5 , a n d 0 1 0 1 equals 1 0 1 . 

H a v e y o u r s t u d e n t s ' d o u b l e c h e c k t h e i r a n s w e r s u s i n g m u l t i p l i c a t i o n . 

As a c h a l l e n g e , h a v e y o u r s t u d e n t s s i m p l i f y t h e f r a c t i o n p o r t i o n of a l ong d iv i s ion p r o b l e m t o 

t h e s i m p l e s t f o r m a n d t h e n c o n v e r t t o a d e c i m a l a n s w e r . 

G o o v e r d e c i m a l s in l o n g d iv i s ion w i t h y o u r s t u d e n t s . I 'm g o i n g t o s h o w y o u a c o u p l e e x a m p l e s 

b e l o w . 

E x a m p l e 1: 1 divided by 2 equals 0 point 5 

E x a m p l e 1 
Figure shows how to use long division to divide 2 into 1 to get the answer 0 point 5. 

E x a m p l e 2 : 3 divided by 4 equals 0 point 7 5 

E x a m p l e 2 
Figure shows how to use long division to divide 4 into 3 to get the answer 0 point 75. 
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I n s t r u c t i o n a l n o t e s a b o u t t h e e x a m p l e s a b o v e : 

First t h i n g t o r e m e m b e r is t h a t 6 equals 6 point 0 equals 6 point 0 0 . I c a n a d d a s m a n y z e r o s a f t e r t h e d e c i m a l p o i n t 

a s I w a n t t o w i t h o u t c h a n g i n g t h e a c t u a l n u m b e r . 

For E x a m p l e 1: 

I a s k m y s e l f , h o w m a n y t i m e d o e s 2 g o i n t o 1? 

T h e a n s w e r is n o n e . 

So w e m u l t i p l y by 0. I will p l a c e a 0 o n t o p , a 0 u n d e r t h e 1, a n d t h e n s u b t r a c t 1 minus 0 equals 1. 

N o w I'm s u p p o s e d t o b r i n g d o w n t h e n e x t digi t , b u t t h e r e is n o n e x t d ig i t a f t e r 1. A h a ! 

1 equals 1 point 0 equals 1 point 0 0 . So w h a t I will d o is s i m p l y a d d t h e d e c i m a l p o i n t t o t h e d i v i d e n d , m a k i n g 

it 1 point 0 

I'll t h e n c a r r y t h e d e c i m a l p o i n t u p t o t h e a n s w e r l ine, a n d m o v e t h e 0 d o w n a s t h e 

n e x t d igi t . 

N o w , h o w m a n y t i m e s d o e s t h e n u m b e r 2 g o i n t o 1 0 ? 

T h e a n s w e r is 5 s i n c e 2 times 5 equals 10 . 

I'll w r i t e a 5 o n t h e a n s w e r l ine, a n d t h e n s u b t r a c t , 1 0 minus 10 equals 0 . 
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A n s w e r K e y : P r o t r a c t o r C h a l l e n g e 

Figure 1 shows a protractor with red arrows shown at a 25 degree angle. A n g l e M e a s u r e : 2 5 d e g r e e s . T h i s t y p e o f a n g l e i s c a l l e d : A c u t e A n g l e 

Figure 2 shows a protractor with red arrows shown at a 140 degree angle. A n g l e M e a s u r e : 1 4 0 d e g r e e s . T h i s t y p e o f a n g l e i s c a l l e d : O b t u s e A n g l e 

U s e t h e p i c t u r e b e l o w t o a n s w e r Q u e s t i o n 2: 
Figure shows two black lines at a 90 degree angle with a small 
blue outline of a square where the two lines meet. 

Q u e s t i o n 1: Do y o u k n o w w h y t h e r e a r e a r r o w s a t t h e e n d of e a c h l ine a b o v e ? 

A n s w e r 1: A r r o w s a t t h e e n d of t h e l ines j u s t m e a n s t h a t t h e l ines k e e p o n g o i n g . 

Q u e s t i o n 2 : Do y o u k n o w w h a t t h e s y m b o l b e t w e e n t h e t w o l ines m e a n s in t h e p i c t u r e a b o v e ? 

A n s w e r 2 : It i n d i c a t e s t h a t t h i s a n g l e is a r igh t a n g l e . T h e a n g l e m e a s u r e f o r a r igh t a n g l e is 9 0 d e g r e e s . 



7 9 

P l a c e V a l u e Q u i z 

1. A n u m b e r h a s f i v e o n e s a n d t w o t e n s . W h a t is t h e n u m b e r ? 

a . 5 

b . 2 5 

c . 1 5 

2. W h a t is t h e v a l u e o f t h e t w o in t w e n t y - t w o ? 

a . 2 0 

b . 2 

c . 2 0 0 

3. In t h e n u m b e r 2 0 , w h i c h d i g i t is in t h e t e n s p l a c e ? 

a . 0 

b . 2 

c . N o n e o f t h e a b o v e 

4. In t h e n u m b e r 3 0 , w h i c h d i g i t is in t h e o n e s p l a c e ? 

a . 3 

b . 0 

c . N o n e o f t h e a b o v e 

5. In t h e n u m b e r 1 9 , w h i c h d i g i t is in t h e o n e s p l a c e ? 

a . 9 

b . 1 

c . N o n e o f t h e a b o v e 

6. T h i r t y - s i x t i m e s t e n e q u a l s t h r e e h u n d r e d p l u s s i x t y . W h a t is a n o t h e r n a m e f o r t h r e e 

h u n d r e d p l u s s i x t y ? 

a . 3 , 3 6 0 

b . 3 , 6 0 0 

c . 3 0 , 0 6 0 

d . 3 6 0 

7. W h a t is a n o t h e r w a y t o w r i t e o n e h u n d r e d t w e n t y - o n e ? 

a . 1 2 0 plus 2 1 plus 0 

b . 1 0 0 plus 2 0 plus 1 

c . 1 0 0 plus 2 plus 1 

8. W h i c h d i g i t is in t h e h u n d r e d s p l a c e in 3 6 0 ? 

a . 0 

b . 6 

c . 3 
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9. 1 4 plus 1 plus 4 c a n b e w r i t t e n a s : 

a . 2 0 

b . 1 9 

c . 1 7 

10. A n u m b e r h a s s ix o n e s a n d t h r e e t e n s . W h a t is t h a t n u m b e r ? 

a . 6 3 

b . 3 6 

c . 3 0 6 

11. W h a t is t h e v a l u e o f e i g h t in t w e n t y - e i g h t ? 

a . 2 8 

b . 8 2 

c . 8 

d . 2 

12. In t h e n u m b e r 3 1 , w h i c h d i g i t is in t h e t e n s p l a c e ? 

a . 1 

b . 3 

c . N o n e o f t h e a b o v e 

13. In t h e n u m b e r 3 4 , w h i c h d i g i t is in t h e o n e s p l a c e ? 

a . 4 

b . 3 

c . N o n e o f t h e a b o v e 

14. W h a t is a n o t h e r n a m e f o r t w e n t y - f i v e p l u s f i v e ? 

a . 2 5 5 

b . 2 5 

c . 3 0 

d . 2 9 

15. W h a t is a n o t h e r w a y t o w r i t e n i n e t e e n p l u s 6 p l u s z e r o ? 

a . 9 0 plus 6 plus 0 

b . 1 9 plus 1 plus 6 

c . 1 9 plus 6 plus 0 

16. W h a t is a n o t h e r n a m e f o r f i v e p l u s n i n e p l u s o n e ? 

a . 1 1 

b . 1 3 

c . 1 5 

17. 2 9 times 1 0 equals 2 9 0 . T h e d i g i t 9 is in t h e (blank line) p l a c e . 

a . O n e s 
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b . T e n s 

c . H u n d r e d s 

18. 1 2 times 1 2 equals 1 4 4 . 1 4 4 c a n a l s o b e w r i t t e n a s : 

a . 1 0 0 plus 4 0 plus 4 

b . 1 4 0 plus 4 0 plus 4 

c . 1 0 0 plus 4 4 plus 4 

19. In t h e n u m b e r 1 4 4 , w h i c h d i g i t is in t h e t e n s p l a c e ? 

a . 4 

b . 4 4 

c . 1 

d . 1 4 

20. If w e r e p r e s e n t d i g i t s u s i n g l e t t e r s X Y Z, w h i c h l e t t e r is t h e o n e s p l a c e ? 

a . X 

b . Y 

c . Z 

21. If w e r e p r e s e n t d i g i t s u s i n g l e t t e r s X Y Z, w h i c h l e t t e r is t h e t e n s p l a c e ? 

a . X 

b . Y 

c . Z 

22. If w e r e p r e s e n t d i g i t s u s i n g l e t t e r s X Y Z, w h i c h l e t t e r is t h e h u n d r e d s p l a c e ? 

a . X 

b . Y 

c . Z 
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F r a c t i o n s Q u i z 

1. E i g h t e e n d i v i d e d b y n i n e , a l s o w r i t t e n a s 1 8 divided by 9 c a n b e r e p r e s e n t e d b y w h i c h o f t h e 

f o l l o w i n g f r a c t i o n ? 

a . 9 slash 1 8 

b . 1 8 slash 9 

2. W h a t is 1 8 slash 9 ? 

a . 1 

b . 3 

c . 5 

d . 2 

3. W h a t f r a c t i o n a l p a r t o f t h i s f i g u r e is u s e d ? 

a . 2 slash 1 0 

b . 2 slash 8 

c . 1 slash 5 

d . B o t h a a n d c 

e . B o t h b a n d c 

4. If M a t h e M a n c u t s a n a p p l e p i e i n t o s ix e q u a l p i e c e s a n d e a t s o n e p i e c e . H o w m a n y 

o f t h e p i e h a s M a t h e M a n e a t e n ? 

a . 1 slash 6 

b . 1 slash 2 

c . 1 slash 3 

d . 1 slash 4 

5 ) W h i c h o f t h e f o l l o w i n g f r a c t i o n s is t h e g r e a t e s t ? 

a . 1 slash 8 

b . 1 slash 6 

c . 1 slash 9 

6. L o o k a t t h e f r a c t i o n b a r s . W h i c h f r a c t i o n b a r s h o w s 1 slash 3 u s e d ? 
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7. If I t o o k t w o p i e c e s o f t h i s p i e , w h a t f r a c t i o n o f t h e p i e w o u l d I b e t a k i n g ? 
a. 1 slash 8. b. 2 slash 8. 

c. 1 slash 4. d . B o t h b a n d c. 

8. W h a t f r a c t i o n o f t h e i m a g e s a r e s t a r s ? 

a . 3 slash 8. b . 5 slash 8. c . 7 slash 8. 

9. W h i c h f r a c t i o n is e q u a l t o o n e w h o l e ? 

a . 5 slash 5 

b . 3 slash 5 

c . 4 slash 5 

d . 1 slash 5 

10. M a t h l i n d i v i d e s t h e w h o l e c l a s s i n t o g r o u p s t o w o r k o n d i f f e r e n t m a t h p r o b l e m s . E a c h g r o u p 
h a s o n e - f o u r t h o f all t h e c h i l d r e n in t h e c l a s s . H o w m a n y g r o u p s a r e t h e r e ? 

a . 2 

b . 4 

c . 6 

d . 8 
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E q u a l , L e s s o r G r e a t e r T h a n ? Q u i z 

1. W h i c h n u m b e r s e n t e n c e is t r u e ? 
a . 3 less than 2 
b. 2 less than 3 
c. 2 less than 2 
d . 3 greater than 3 

2. W h i c h n u m b e r g o e s in t h e b l a n k ? 2 less than (blank line) less than 5 
a . 3 
b. 1 
c. 7 

3. W h i c h s i g n w h e n i n s e r t e d in t h e b l a n k m a k e s t h e n u m b e r s e n t e n c e t r u e ? 3 plus 2 (blank line) 5 
a . plus sign 
b. greater than sign 
c. equals sign 
d . less than sign 

4. W h i c h n u m b e r g o e s in t h e b l a n k ? 5 greater than (blank line) 
a . 1 0 
b. 7 
c. 3 

5. W h i c h s i g n m a k e s a t r u e n u m b e r s e n t e n c e ? 5 minus 2 (blank line) 2 
a . greater than sign 
b. less than sign 
c. equals sign 
d . minus sign 

6. W h i c h n u m b e r s e n t e n c e is t r u e ? 
a . 9 equals 1 4 
b. 9 less than 1 4 
c. 1 4 less than 9 

7. M a t h l i n a n d M a t h e M a n d i d t h i s a d d i t i o n p r o b l e m w h e n p u t t i n g all t h e c o o k i e s in o n e 
t r a y . W h i c h s u b t r a c t i o n p r o b l e m s h o w s t h a t t h e y g o t t h e r i g h t a n s w e r ? 5 plus 9 equals 1 4 

a . 1 4 minus 9 
b. 9 minus 5 
c. 1 4 minus 1 0 

8. W h i c h o f t h e a n s w e r c h o i c e s c a n b e u s e d t o c h e c k t h e f o l l o w i n g p r o b l e m ? 1 4 plus 1 equals 1 5 

a . 1 5 plus 1 equals 1 6 

b . 1 5 minus 1 equals 1 4 

c . 1 2 plus 3 equals 1 5 

d . 2 0 minus 5 equals 1 5 

9. W h i c h n u m b e r s e n t e n c e is a n o p p o s i t e n u m b e r s e n t e n c e f o r f i f t e e n p l u s f o u r e q u a l s 

n i n e t e e n ? 1 5 plus 4 equals 1 9 

a . 1 6 plus 3 equals 1 9 

b . 1 0 plus 9 equals 1 9 

c . 1 9 minus 1 5 equals 4 

d . 6 minus 2 equals 4 

10. W h a t is t h e s o l u t i o n t o t h i s p r o b l e m ? 2 5 minus 6 equals (blank line) 

a . 1 8 

b . 2 1 

c . 1 9 
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d . 1 7 

11. W h a t is t h e s o l u t i o n t o t h i s p r o b l e m ? 1 9 plus 6 equals (blank line) 

a . 2 1 

b . 2 5 

c . 2 3 

d . 2 4 

12. M a t h l i n h a d e i g h t c o o k i e s in a t r a y . T h e c h i l d r e n a t e s ix c o o k i e s . H o w m a n y c o o k i e s a r e 

l e f t in h i s t r a y ? 

a . 2 

b . 3 

c . 4 

d . 5 

13. W h a t is s e v e n m i n u s t h r e e ? 

a . 8 

b . 9 

c . 3 

d . 4 

14. W h i c h s i g n m a k e s a t r u e n u m b e r s e n t e n c e ? 1 0 minus 9 (blank line) 5 minus 1 

a . greater than sign 

b . less than sign 

c . equals sign 

15. T h e c h i l d r e n a t e t w o c o o k i e s o u t o f a t o t a l o f s ix c o o k i e s . H o w m a n y c o o k i e s a r e l e f t ? 

a . 1 

b . 2 

c . 3 

d . 4 

16. T h e r e a r e n i n e c o o k i e s o n a t r a y . T h e c h i l d r e n o n l y e a t t h r e e c o o k i e s . H o w m a n y a r e l e f t ? 

a . 4 

b . 5 

c . 6 

d . 7 

17. W h i c h s i g n m a k e s a t r u e n u m b e r s e n t e n c e ? 7 minus 5 (blank line) 2 

a . greater than sign 

b . less than sign 

c . equals sign 

18. W h a t is t h e d i f f e r e n c e in 3 6 a n d 3 0 ? 

a . 2 

b . 4 

c . 6 

d . 8 



8 6 

19. W h i c h n u m b e r s e n t e n c e is a n o p p o s i t e n u m b e r s e n t e n c e f o r t w e n t y - f i v e p l u s f i v e e q u a l s 

t h i r t y ? 2 5 plus 5 equals 3 0 

a . 1 0 plus 2 0 equals 3 0 

b . 1 5 plus 1 5 equals 3 0 

c . 3 0 minus 2 5 equals 5 

d . 7 minus 2 equals 5 

20. M a t h l i n h a d t h i r t y c o o k i e s in a t r a y . H e a d d e d s ix m o r e c o o k i e s . H o w m a n y c o o k i e s d o e s 

h e h a v e o n t h e t r a y ? 

a . 3 6 

b . 4 0 

c . 3 3 

d . 3 9 
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M u l t i p l i c a t i o n a n d D i v i s i o n Q u i z 

1. W h i c h d r a w i n g s h o w s 4 times 4 ? 
Figure shows 3 drawings of diamonds. a. shows 3 rows of 4 diamonds. b. shows 
4 rows containing 4 diamonds in the first row and 1 diamond in rows 2 through 4. 
c. shows 2 rows of 4 diamonds in each row. 

2. M a t h l i n b a k e s t h r e e c r o i s s a n t s e v e r y f o u r m i n u t e s . H o w m a n y c r o i s s a n t s wil l M a t h l i n 

h a v e b a k e d a f t e r s i x t e e n m i n u t e s ? 

Table shows number of minutes and croissants 

M i n u t e s 4 8 1 2 1 6 

C r o i s s a n t s 3 6 9 

a . 1 0 

b . 1 1 

c . 1 2 

d . 1 3 

3. W h i c h c h o i c e is t h e s a m e a s t h e n u m b e r s e n t e n c e s h o w n b e l o w ? 

2 times 2 times 2 times 2 times 2 times 2 times 2 times 2 equals (blank line) 

a . 2 times 6 

b . 8 times 2 

c . 2 times 7 

d . 9 times 2 

4. M a t h l i n h a s t h e s e s t a r s t i c k e r s . H e wil l g i v e t w o s t a r s t i c k e r s t o e a c h o f t h e t h r e e t o p 

a c h i e v e r s in h i s l e a r n i n g g r o u p . H o w m a n y s t i c k e r s wil l h e h a v e l e f t ? 

a . 1 

b . 2 

c . 3 

d . 4 
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5. W h i c h p i c t u r e s h o w s h o w f o u r c h i l d r e n s h o u l d s h a r e e i g h t c o o k i e s e q u a l l y ? 

Figure shows 3 drawings labeled A, B, and C. A shows 2 ovals with 3 circles inside and 1 oval with 2 circles. B shows 1 oval with 3 circles, 2 ovals 
with 2 circles, and 1 oval with 1 circle. C shows 4 ovals with 2 circles inside. 

6. T h e r e a r e f i v e t a b l e s in t h e b a k e r y . T w e n t y c h i l d r e n a r e e q u a l l y d i v i d e d i n t o f i v e g r o u p s 

t o b e s e a t e d a t e a c h t a b l e . H o w m a n y c h i l d r e n a r e t h e r e in e a c h g r o u p ? 

a . 4 

b . 5 

c . 6 

d . 7 

7. M a t h l i n r e m o v e s o n e t a b l e o u t o f f i v e t a b l e s f r o m t h e b a k e r y . T h e r e a r e sti l l t w e n t y 

c h i l d r e n w a i t i n g t o s i t a n d e a t . W e w a n t t o s i t a n e q u a l n u m b e r o f c h i l d r e n a t e a c h t a b l e . 

H o w m a n y c h i l d r e n a r e s e a t e d a t e a c h t a b l e ? 

a . 3 

b . 5 

c . 7 

d . 9 

8. M a t h e M a n b r o u g h t f o u r a p p l e p i e s t o t h e b a k e r y . E a c h p i e is c u t i n t o s ix e q u a l p i e c e s . 

T h e t w e n t y c h i l d r e n g e t o n e p i e c e o f p i e e a c h . T h e n M a t h l i n a n d M a t h e M a n e a c h t a k e a 

p i e c e o f p i e . H o w m a n y p i e c e s o f p i e a r e l e f t ? 

a . 2 

b . 4 

c . 6 

d . 8 

9. W h i c h n u m b e r s h o w s t h e a n s w e r t o s e v e n t i m e s f o u r ? 

a . 3 5 

b . 1 8 

c . 2 8 

d . 4 8 
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10. O n e c a p c o s t s t h r e e d o l l a r s . H o w m u c h wil l f i v e c a p s c o s t ? 

a . 5 

b . 1 0 

c . 1 5 

d . 2 0 

11. T r u e o r F a l s e : 3 times 8 equals 8 times 3 

a . T r u e 

b . F a l s e 

12. W h i c h n u m b e r w h e n m u l t i p l i e d b y n i n e e q u a l s a p r o d u c t o f t w e n t y - s e v e n ? 

a . 2 

b . 3 

c . 4 

d . 5 

13. M a t h l i n w a n t s t o p a s s o u t t h i r t y - s ix c r a y o n s t o n i n e c h i l d r e n . H e w a n t s e v e r y o n e o f t h e 

n i n e c h i l d r e n t o g e t a n e q u a l n u m b e r o f c r a y o n s . H o w m a n y c r a y o n s e a c h d o t h e c h i l d r e n 

h a v e ? 

a . T w o 

b . T h r e e 

c . F o u r 

d . T e n 
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S h a p e s Q u i z 

1. H o w m a n y f a c e s d o e s a c u b e h a v e ? 

a . 4 

b. 7 

c. 6 

d . 8 

2. L o o k a t t h e p a i r s o f s h a p e s . W h i c h is n o t a p a i r o f q u a d r i l a t e r a l s ? 

Figures shows 3 drawings labeled A, B, and C. A shows two rhombuses. B shows 2 rectangles. C shows 2 pentagons. 

3. A t e t r a h e d r o n is a : 

a . C u b e 

b. P y r a m i d 

c. C o n e 

d . S p h e r e 

4. W h a t s h a p e a r e t h e f a c e s o f a t e t r a h e d r o n ? 

a . T r i a n g l e s 

b. S q u a r e s 

c. C i rc les 

d . S t a r s 

5. W h a t s h a p e is a b a s e o f a c y l i n d e r ? 

a . T r i a n g l e 

b. S q u a r e 

c. Ci rc le 

d . R e c t a n g l e 

6. A d i a m o n d c a n b e m a d e b y j o i n i n g a p a i r o f : 

a . T r i a n g l e s 

b. S q u a r e s 

c. C i rc les 

d . R e c t a n g l e s 
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7. T r u e o r F a l s e : I c a n m a k e a h e x a g o n b y j o i n i n g h a v e s ix e q u i l a t e r a l t r i a n g l e s . 

a . T r u e 

b. F a l s e 

8. W h a t s h a p e s c a n b e j o i n e d t o m a k e t h e f o l l o w i n g s h a p e ? 

Figure is made up of 3 different shapes: rectangle, right 
triangle, and trapezoid 

a . T h e s e s h a p e s : 
Figure shows rectangle, right triangle, and trapezoid 

b. T h e s e s h a p e s : 
Figure shows rectangle, equilateral triangle, and trapezoid 

9. T h e f o l l o w i n g t r i a n g l e is k n o w n a s a n : 

Figure shows a right triangle 

a . E q u i l a t e r a l T r i a n g l e 

b. Right T r i a n g l e 

c. I s o s c e l e s T r i a n g l e 

10. W h a t s h a p e c a n I m a k e b y j o i n i n g t h e f o l l o w i n g p a i r o f s h a p e s ? 

Figure shows two squares 

a . D i a m o n d 

b. S q u a r e 

c. R e c t a n g l e 

d . T r a p e z o i d 
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C o m p r e h e n s i v e T e s t O n e 

1. H e n r i e t t a is b u y i n g 6 b o a r d g a m e s a s g i f t s . E a c h b o a r d g a m e c o s t s $ 1 1 . 4 5 . W h i c h is t h e 

t o t a l a m o u n t t h a t H e n r i e t t a wi l l s p e n d o n t h e b o a r d g a m e s ? 

a . $ 5 6 . 7 0 

b . $ 5 8 . 6 0 

c . $ 6 6 . 6 0 

d . $ 6 8 . 7 0 

2. Kel ly is s e l l i n g h e r s t u f f e d a n i m a l s . T h e r e a r e 5 6 s t u f f e d a n i m a l s o n a s h e l f . S h e h a s 2 

s h e l v e s o f s t u f f e d a n i m a l s . W h i c h s h o w s h o w m a n y s t u f f e d a n i m a l s Kel ly is s e l l i n g ? 

a . 9 2 

b . 1 1 2 

c . 1 2 2 

d . 1 5 2 

3. W h i c h is t h e p e r i m e t e r o f t h e f i g u r e s h o w n ? 

a . 4 i n c h e s 

b . 8 i n c h e s 

c . 1 1 i n c h e s 

d . 1 6 i n c h e s 

4. J e r r y b u y s a g l a s s o f j u i c e a n d a b u r g e r a t a d i n e r . T h e y c o s t $ 9 . 4 6 t o g e t h e r . H e p a y s w i t h 

a $ 2 0 bil l . W h i c h s h o w s h o w m u c h c h a n g e J e r r y r e c e i v e s ? 

a . $ 1 0 . 5 4 

b . $ 1 0 . 6 5 

c . $ 1 1 . 4 5 

d . $ 1 1 . 6 4 

5. W h i c h q u a d r i l a t e r a l s a p p e a r t o h a v e N O r i g h t a n g l e s ? 

a . 1 a n d 2 

b . 1 a n d 3 

c . 2 a n d 3 

d . 2 a n d 4 

Figure shows 4 shapes. Shape 1: square. Shape 2: trapezoid. Shape 3: rectangle. Shape 4: parallelogram. 
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6. W h i c h n u m b e r c o m p l e t e s t h e f a c t f a m i l y ? 
Table shows 

9 times 8 equals 7 2 

7 2 divided by 9 equals 8 

8 times (blank) equals 7 2 

7 2 divided by (blank) equals 8 

a . 3 

b . 6 

c . 9 

d . 2 1 

7. W h i c h s h o w s t h e c o r r e c t n u m b e r s e q u e n c e ? 

a . 4 0 divided by 8 equals 4 0 divided by 5 

b . 3 5 divided by 7 equals 2 8 divided by 4 

c . 1 6 divided by 4 equals 1 2 divided by 2 

d . 3 6 divided by 9 equals 8 divided by 2 

8. T h e l o c a l s i d e w a l k w a s 6 9 5 f e e t l o n g . It w a s e x t e n d e d t o 9 6 5 f e e t . W h i c h s h o w s h o w 

m a n y f e e t w e r e a d d e d t o t h e s i d e w a l k ? 

a . 2 7 0 f e e t 

b . 3 8 0 f e e t 

c . 4 9 0 f e e t 

d . 5 9 5 f e e t 

9. W h i c h is t h e m i s s i n g v a l u e in t h e t a b l e ? 

Table shows dollar amounts and number of quarters 

D o l l a r s $ 1 $ 2 $ 3 $ 4 $ 5 

Q u a r t e r s 4 8 
(blank) 

1 6 2 0 

a . 1 0 

b . 1 2 

c . 2 0 

d . 1 4 

10. T h e r e a r e 4 , 7 1 5 p e o p l e a t t e n d i n g a c o n f e r e n c e . W h i c h s h o w s 4 , 7 1 5 w r i t t e n in w o r d 

f o r m ? 

a . F o r t y h u n d r e d f i f t e e n 

b . F o u r t h o u s a n d s e v e n h u n d r e d f i f t e e n 

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

d . F o u r t h o u s a n d s e v e n t y - f i v e 
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11. W h i c h is t h e v o l u m e f o r t h e f i g u r e s h o w n ? 

a . 3 6 c u b i c u n i t s 

b . 4 0 c u b i c u n i t s 

c . 4 5 c u b i c u n i t s 

d . 6 5 c u b i c u n i t s 

Figure shows a cube with 3 rows of 4 units on each side. 

12. T h e p i r a t e s h i p is 1 , 2 0 0 f e e t l o n g . T h e g o v e r n m e n t s h i p is 3 , 3 2 4 f e e t l o n g . W h i c h is t h e 

t o t a l l e n g t h o f t h e t w o s h i p s ? 

a . 2 , 3 4 5 

b . 3 , 5 2 4 

c . 4 , 5 2 4 

d . 5 , 6 2 4 

13. T e r r y p u l l e d c o l o r e d c a n d i e s f r o m a b a g . S h e p u l l e d b l u e c a n d i e s 5 t i m e s , g r e e n c a n d i e s 

2 t i m e s a n d r e d c a n d i e s 3 t i m e s . W h i c h b a r g r a p h d i s p l a y s t h e r e s u l t s ? 

a . T h i s g r a p h : Bar graph shows colors and numbers. Red: 4. Green: 2. Blue: 4. 

b . T h i s g r a p h : 
Bar graph shows colors and numbers. Red: 3. Green: 2. Blue: 5. 
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14. W h i c h a n g l e is g r e a t e r t h a n a r i g h t a n g l e ? 

a . T h i s a n g l e : 
Figure shows an acute angle 

b . T h i s a n g l e : 
Figure shows an obtuse angle 

c . T h i s a n g l e : 
Figures shows a right angle 

15. W h i c h is t h e m i s s i n g n u m b e r ? (blank) times 9 equals 0 

a . 0 

b . 1 

c . 1 0 

d . 1 1 

16. W h i c h is t h e t o t a l a r e a t h a t c o v e r s t h e s o l i d f i g u r e ? 

Figures shows 2 drawings. One drawing 
is a cube. Another drawing is shaped like 
a cross with 16 squares inside. 

a . 1 2 square u n i t s 

b . 1 6 square u n i t s 

c . 2 4 square u n i t s 

d . 3 6 square u n i t s 

17. A s t r e a m is 3 , 1 4 5 f e e t l o n g . W h i c h s h o w s t h e v a l u e o f t h e 1 in 3 , 1 4 5 ? 

a . 1 0 

b . 1 0 0 

c . 1 , 0 0 0 

d . 1 0 , 0 0 0 

18. W h i c h is t h e p e r i m e t e r o f t h e f i g u r e ? 

Figure shows a rectangle divided into 3 rows and 6 
columns 

a . 1 0 u n i t s 

b . 1 2 u n i t s 

c . 1 8 u n i t s 

d . 2 4 u n i t s 

19. W h i c h s y m b o l c o r r e c t l y c o m p l e t e s t h e e q u a t i o n ? 5 6 (blank) 7 equals 4 times 2 

a . division sign 
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b . minus sign 

c . multiplication sign 

d . plus sign 

20. W h i c h n u m b e r s e n t e n c e is in t h e f a c t f a m i l y f o r t h e f o l l o w i n g n u m b e r s ? 3 , 5 , 1 5 

a . 3 times 5 equals 1 5 

b . 3 plus 5 equals 8 

c . 2 0 divided by 5 equals 4 

d . 1 5 minus 5 equals 1 0 

21. W h i c h is t h e a r e a o f t h e f i g u r e s h o w n ? 

Figure shows 11 squares. 

a . 9 square u n i t s 

b . 1 0 square u n i t s 

c . 1 1 square u n i t s 

d . 1 2 square u n i t s 

22. G e o r g i a h a s 1 2 c u p c a k e s . S h e wi l l e a t 2 o f t h e m , a n d g i v e t h e r e s t t o h e r 5 f r i e n d s . H o w 

m a n y c u p c a k e s wil l e a c h f r i e n d h a v e ? 

a . 1 

b . 2 

c . 5 

d . 1 0 

23. W h i c h s h o w s t h e v a l u e o f t h e u n d e r l i n e d d i g i t ? 1 , 9 7 3 

a . 7 

b . 7 0 

c . 7 0 0 

d . 7 , 0 0 0 

24. W h i c h n u m b e r s e n t e n c e is N O T c o r r e c t ? 

a . 5 6 divided by 7 equals 4 times 2 

b . 8 1 divided by 9 equals 3 times 3 

c . 8 0 divided by 1 0 equals 2 times 4 

d . 1 8 divided by 3 equals 2 times 6 

25. W h i c h s h o w s t h e d e c i m a l w r i t t e n in e x p a n d e d f o r m ? 
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Table 

O N E S dot T E N T H S 

9 
dot 

2 

a . 0 point 0 9 plus 0 point 0 0 2 

b . 0 point 9 plus 0 point 0 2 

c . 9 plus 0 point 0 2 

d . 9 plus 0 point 2 

26. T h e c e r e a l f a c t o r y p r o d u c e d 9 , 7 5 3 b o x e s o f c e r e a l e a c h y e a r . W h i c h s h o w s h o w m a n y 

b o x e s o f c e r e a l t h e f a c t o r y p r o d u c e d in 5 y e a r s ? 

a . 4 8 , 6 5 8 

b . 4 8 , 7 6 5 

c . 5 7 , 6 5 8 

d . 5 7 , 7 6 5 

27. C o m p a r e t h e n u m b e r s . W h i c h s t a t e m e n t is c o r r e c t ? 

a . 1 2 2 equals 2 2 1 

b . 5 6 5 greater than 5 7 5 

c . 7 6 5 less than 7 6 7 

d . 1 0 9 greater than 1 9 0 

28. W h i c h s h o w s 9 0 m i n u t e s w r i t t e n in h o u r s a n d m i n u t e s ? 

a . 2 h o u r s 1 0 m i n u t e s 

b . 1 h o u r 2 0 m i n u t e s 

c . 1 h o u r 3 0 m i n u t e s 

d . 2 h o u r s 2 0 m i n u t e s 

29. H o w a r e t h e f i g u r e s a l i k e ? 

Figure shows 1 rectangle and 1 square 

a . B o t h h a v e r i g h t a n g l e s 

b . N e i t h e r h a v e e q u a l a n g l e s 

c . B o t h h a v e e q u a l s i d e s 

d . B o t h a r e p e n t a g o n s 
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30. W h i c h is a r e a s o n a b l e e s t i m a t e o f t h e q u o t i e n t ? 5 1 9 divided by 3 

a . A b o u t 1 7 0 

b . A b o u t 1 , 7 0 0 

c . A b o u t 1 7 , 0 0 0 

31. D i n a p u l l e d c o i n s f r o m a c o i n b a g . S h e p u l l e d a q u a r t e r 9 t i m e s , a d i m e 6 t i m e s a n d a 

n i c k e l 3 t i m e s . W h i c h t a l l y c h a r t s h o w s t h e s e r e s u l t s ? 

a . T h i s t a l l y c h a r t : 

C o i n R e s u l t s 

Q u a r t e r s 
3 

D i m e s 
6 

N i c k e l s 
9 

b . T h i s t a l l y c h a r t : 

C o i n R e s u l t s 

Q u a r t e r s 9 

D i m e s 
6 

N i c k e l s 
3 

32. W h i c h t y p e o f t r i a n g l e h a s N O e q u a l s i d e s ? 

a . E q u i l a t e r a l 

b . R i g h t 

c . S c a l e n e 

d . I s o s c e l e s 

33. W h i c h is t h e m i s s i n g v a l u e in t h e t a b l e ? 

D o l l a r s $ 1 $ 2 $ 3 $ 4 

N i c k e l s 2 0 6 0 8 0 

a . 2 0 

b . 4 0 

c . 6 0 

34. B u i l d i n g A is 9 0 9 f e e t h i g h . B u i l d i n g B is 5 0 3 f e e t h i g h . H o w m u c h t a l l e r is B u i l d i n g A t h a n 

B u i l d i n g B? 

a . 3 0 6 f e e t 

b . 4 0 6 f e e t 

c . 6 0 9 f e e t 

d . 5 0 9 f e e t 
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35. Wh ich is the name of the solid f igure shown here? 
Figure shows a cube 

a. Cyl inder 
b. Square Prism 
c. Square Pyramid 
d. Cube 

36. Wh ich is the name of the solid f igure shown here? 
Figure shows a cylinder 

a. Cyl inder 
b. Square Pyramid 
c. Cone 
d. Sphere 

37. Sam bought 1 slash 4 pounds of wa lnu ts and 2 slash 4 pounds of a lmonds. How many to ta l pounds 
of nuts did Sam buy? 

a. 1 slash 4 
b. 2 slash 4 
c. 3 slash 4 

38. Wh ich shows the value of the under l ined digi t? 9 , 5 1 3 

a. 1 
b. 10 
c. 12 
d. 120 

39. Wh ich is the missing addend tha t makes the number sentence correct? 98 minus (blank) equals 11 
a. 57 
b. 62 
c. 7 1 
d. 87 

40. Wh ich polygon is shown here? 

Figure shows a polygon with 4 sides with 2 sides 
which are parallel and the other 2 sides of equal length 
but not parallel. 

a. Hexagon 
b. Octagon 
c. Quadr i la tera l 
d. Trapezoid 
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41. J e r r y h a s 4 slash 6 c u p s o f c a k e f r o s t i n g . S h e u s e d 2 slash 6 c u p s o f t h e c a k e f r o s t i n g o n h e r c a k e . 

W h i c h s h o w s h o w m u c h c a k e f r o s t i n g J e r r y h a s l e f t w r i t t e n in s i m p l e s t f o r m ? 

a . 2 slash 6 

b . 1 slash 3 

c . 1 slash 4 

d . 2 slash 4 

42. W h i c h s h o w s t h e f o l l o w i n g n u m b e r r o u n d e d t o t h e n e a r e s t t h o u s a n d ? 3 , 5 1 3 

a . 3 , 5 1 0 

b . 3 , 0 0 0 

c . 3 , 5 0 0 

d . 3 , 5 1 3 

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

a . C i r c l e 

b . S t a r 

c . L i n e 

d . A n g l e 

44. W h i c h is t h e p e r i m e t e r o f t h e f i g u r e s h o w ? 

Figure shows a square with 4 rows and 
4 columns. 

a . 8 u n i t s 

b . 1 0 u n i t s 

c . 1 4 u n i t s 

d . 1 6 u n i t s 
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45. M a r y p a c k e d f r u i t s in a b a g f o r h e r t r i p . S h e p a c k e d 3 a p p l e s , 4 b a n a n a s , a n d 2 o r a n g e s . 

W h i c h g r a p h d i s p l a y s t h e s e r e s u l t s ? 

a . T h i s g r a p h : 
Bar graph shows number of apples, 
bananas, and oranges. 
Apples: 3. Bananas: 4. Oranges: 2. 

b . T h i s g r a p h : Bar graph shows number of apples, 
bananas, and oranges. 
Apples: 4. Bananas: 1. Oranges: 3. 

46. W h i c h is t h e s u m ? 5 9 6 plus 5 7 equals (blank) 

a . 6 7 3 

b . 6 9 5 

c . 6 5 3 

d . 1 0 5 4 

47. W h i c h f r a c t i o n s h o w s t h e s h a d e d p a r t o f t h e g r o u p ? 

Figure shows a total of 5 parallelograms with 2 shaded. 

a . 1 slash 2 

b . 2 slash 5 

c . 3 slash 5 

d . 4 slash 5 
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48. N o a h is r e a d i n g a b o o k w i t h 7 5 0 p a g e s . H e r e a d s 1 0 p a g e s a d a y . W h i c h s h o w s h o w 

m a n y d a y s it wil l t a k e N o a h t o f i n i s h h i s b o o k ? 

a . 1 0 

b . 7 5 0 

c . 7 5 

d . 5 7 

49. W h i c h is t h e s u m ? $ 8 . 3 0 plus $ 0 . 2 5 equals (blank) 

a . $ 6 . 5 5 

b . $ 7 . 4 5 

c . $ 8 . 5 5 

d . $ 9 . 3 5 

50. W h i c h t y p e o f t r i a n g l e is t h i s ? 

a . I s o s c e l e s 

b . E q u i l a t e r a l 

c . S c a l e n e 

d . R i g h t 

51. W h i c h t y p e o f t r i a n g l e is t h i s ? 

a . I s o s c e l e s 

b . E q u i l a t e r a l 

c . S c a l e n e 

d . R i g h t 

52. K a y d e n f o u n d 1 slash 1 0 o f a d o l l a r o n t h e s c h o o l p l a y g r o u n d . W h i c h s h o w s 1 slash 1 0 w r i t t e n a s a 

m o n e y a m o u n t ? 

a . $ 0 . 0 1 

b . $ 0 . 1 0 

c . $ 1 . 1 0 

d . $ 1 . 1 1 

53. W h i c h n u m b e r c o m p l e t e s t h e c o n v e r s i o n ? 3 6 i n c h e s equals (blank) f e e t 

a . 3 

b . 4 

c . 5 

d . 6 

54. W h i c h is t h e m i s s i n g n u m b e r ? (blank) plus 3 0 0 plus 7 0 plus 7 equals 9 , 3 7 7 

a . 9 0 

b . 9 0 0 

c . 9 , 0 0 0 

d . 9 0 , 0 0 0 
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55. W h i c h n u m b e r s e n t e n c e is N O T c o r r e c t ? 

a . 5 4 divided by 6 equals 6 3 divided by 7 

b . 3 6 divided by 9 equals 8 divided by 2 

c . 4 0 divided by 8 equals 4 0 divided by 5 

d . 9 0 divided by 1 0 equals 3 times 3 

56. W h i c h s h o w s t h e n u m b e r s o r d e r e d f r o m l e a s t t o g r e a t e s t ? 

a . 6 , 3 5 7 ; 2 , 5 7 7 ; 8 , 9 0 5 ; 3 , 4 4 4 

b . 9 , 7 2 7 ; 8 , 3 6 5 ; 5 , 4 5 2 ; 4 , 6 6 8 

c . 2 , 4 4 6 ; 3 , 8 9 7 ; 5 , 7 8 8 ; 6 , 3 2 3 

d . 8 , 6 3 4 ; 6 , 4 9 5 ; 7 , 7 4 7 ; 5 , 4 1 2 

57. W h i c h is t h e s u m ? $ 5 . 2 5 plus $ 1 . 5 0 equals (blank) 

a . $ 5 . 8 5 

b . $ 6 . 5 0 

c . $ 5 . 7 5 

d . $ 6 . 7 5 

58. W h i c h is t h e m i s s i n g f a c t o r ? ( 4 times (blank)) times 5 equals 1 times ( 4 times 5 ) 

a . 1 

b . 2 

c . 3 

d . 4 

59. W h i c h u n i t b e s t m e a s u r e s t h e l e n g t h o f y o u r f i n g e r s ? 

a . I n c h e s 

b . F e e t 

c . Y a r d 

d . M i l e 

60. N i k o b o u g h t 2 D V D s f o r a t o t a l o f $ 2 4 . W h i c h s h o w s h o w m u c h e a c h D V D c o s t s ? 

a . $ 8 

b . $ 1 0 

c . $ 1 2 

d . $ 1 4 

61. W h i c h s h o w s 3 , 4 5 3 w r i t t e n in e x p a n d e d f o r m ? 

a . 3 plus 3 plus 4 plus 5 plus 3 

b . 3 0 , 0 0 0 plus 3 , 0 0 0 plus 4 0 0 plus 5 0 

c . 3 , 0 0 0 plus 3 0 0 plus 5 0 plus 3 

d . 3 , 0 0 0 plus 4 0 0 plus 5 0 plus 3 
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62. W h i c h is t h e v a l u e o f t h e m i s s i n g f a c t o r ? 4 times (blank) equals 8 plus 4 

a . 2 

b . 3 

c . 4 

d . 5 

63. J a c k s o n s o l d 3 b o o k s f o r a t o t a l o f $ 2 1 . 0 0 f o r a f u n d r a i s e r e v e n t . W h i c h s h o w s h o w 

m u c h e a c h b o o k c o s t s ? 

a . $ 6 . 0 0 

b . $ 8 . 0 0 

c . $ 7 . 0 0 

d . $ 5 . 0 0 
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C o m p r e h e n s i v e T e s t T w o 

1. A b b y is b u y i n g 5 s t u f f e d a n i m a l s f o r h e r c l a s s m a t e s . E a c h s t u f f e d a n i m a l c o s t s $ 5 . 9 5 . 

W h i c h is t h e t o t a l a m o u n t t h a t A b b y s p e n t o n t h e s t u f f e d a n i m a l s ? 

a . $ 2 8 . 7 0 

b . $ 2 9 . 7 5 

c . $ 3 0 . 7 5 

d . $ 2 9 . 9 5 

2. S a b r i n e is s e l l i n g h e r c l i p s . T h e r e a r e 4 7 c l i p s in e a c h b o x . S h e h a s 3 b o x e s o f c l i p s . W h i c h 

s h o w s h o w m a n y c l i p s S a b r i n e is s e l l i n g ? 

a . 1 3 7 

b . 1 4 5 

c . 1 2 2 

d . 1 4 1 

3. W h a t is t h e p e r i m e t e r f o r t h e f i g u r e s h o w n ? Figure shows a triangle with 
2 sides measuring 8 inches and 
1 side measuring 6 inches. a . 2 0 i n c h e s 

b . 1 2 i n c h e s 

c . 2 2 i n c h e s 

d . 1 8 i n c h e s 

4. T y l e r b u y s t h r e e b o o k s a t a b o o k f a i r . T h e y c o s t $ 1 2 . 8 5 t o g e t h e r . H e p a y s w i t h a $ 2 0 bil l . 

W h i c h s h o w s h o w m u c h c h a n g e T y l e r r e c e i v e s ? 

a . $ 7 . 1 5 

b . $ 8 . 1 5 

c . $ 1 1 . 4 5 

d . $ 7 . 6 4 

5. W h i c h q u a d r i l a t e r a l s a p p e a r t o h a v e 4 r i g h t a n g l e s ? Figure shows 4 shapes. 
Shape 1: square. Shape 2: 
trapezoid. Shape 3: rectangle. 
Shape 4: parallelogram 

a . 1 a n d 2 

b . 1 a n d 3 

c . 2 a n d 3 

d . 2 a n d 4 
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6. W h i c h n u m b e r c o m p l e t e s t h e f a c t f a m i l y ? 
Table 

9 times 5 equals 4 5 4 5 divided by 5 equals 9 5 times (blank) equals 4 5 4 5 divided by (blank) equals 5 

a . 3 

b . 6 

c . 9 

d . 2 1 

7. W h i c h s h o w s t h e c o r r e c t n u m b e r s e q u e n c e ? 

a . 1 2 divided by 4 equals 1 8 divided by 6 

b . 3 5 divided by 7 equals 2 8 divided by 4 

c . 1 6 divided by 4 equals 1 2 divided by 2 

d . 3 6 divided by 2 equals 2 divided by 2 

8. A w a l l w a s 2 4 5 f e e t l o n g . It w a s e x t e n d e d t o 5 0 5 f e e t . H o w m a n y f e e t w e r e a d d e d t o t h e 

w a l l ? 

a . 2 8 0 f e e t 

b . 3 7 5 f e e t 

c . 2 6 0 f e e t 

d . 2 9 5 f e e t 

9. W h i c h is t h e m i s s i n g v a l u e in t h e t a b l e ? Table shows amounts in dollars and number of dimes. 

D o l l a r s $ 1 $ 2 $ 3 $ 4 $ 5 

D i m e s 1 0 2 0 
(blank) 

4 0 5 0 

a . 2 0 

b . 3 0 

c . 4 0 

d . 5 0 

10. T h e c a r n i v a l h a d 2 , 3 4 3 p e o p l e o v e r t h e w e e k e n d . W h i c h s h o w s 2 , 3 4 3 w r i t t e n in a w o r d 

f o r m ? 

a . T w o h u n d r e d f o r t y - t h r e e 

b . T w o t h o u s a n d t h r e e h u n d r e d f o r t y - t h r e e 

c . T w o h u n d r e d t h r e e h u n d r e d 

d . T w e n t y t h r e e t h o u s a n d f o r t y - t h r e e 

11. W h i c h is t h e v o l u m e f o r t h e f i g u r e s h o w n ? 

Figure shows a 3- dimensional rectangle. 

L e n g t h equals 7 u n i t s ; W i d t h equals 3 u n i t s ; H e i g h t equals 4 u n i t s 
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a . 7 6 c u b i c u n i t s 

b . 8 2 c u b i c u n i t s 

c . 8 4 c u b i c u n i t s 

d . 6 5 c u b i c u n i t s 

12. Be l l a h i k e d 1 , 8 0 0 f e e t u p a m o u n t a i n . S o p h i a h i k e d 1 , 5 4 4 f e e t u p a m o u n t a i n . W h a t is 

t h e t o t a l n u m b e r o f f e e t t h e y h i k e d ? 

a . 3 , 3 4 4 

b . 3 , 5 2 4 

c . 4 , 2 4 5 

d . 5 , 4 6 2 

13. D e e p u l l e d f r u i t s f r o m a b a g . S h e p u l l e d 2 b a n a n a s , 1 a p p l e a n d 4 p l u m s . W h i c h b a r 

g r a p h d i s p l a y s t h e r e s u l t s ? 

a . T h i s g r a p h : 

Bar graph shows number of bananas, 
apples, and plums. Bananas: 2. 
Apples: 1. Plums: 4. 

b . T h i s g r a p h : 
Bar graph shows number of bananas, 
apples, and plums. Bananas: 4. 
Apples: 1. Plums: 5. 

14. W h i c h a n g l e is e q u a l t o a r i g h t a n g e l ? 

Figure a shows an acute angle. 
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Figure b shows an obtuse angle. 
Figure c shows a right angle. 

15. W h i c h is t h e m i s s i n g n u m b e r ? (blank) times 1 2 equals 1 2 

a . 0 

b . 1 

c . 1 0 

d . 1 1 

16. W h i c h is t h e t o t a l a r e a t h a t c o v e r s t h a t s o l i d f i g u r e ? 

Figure shows a cube and a 
cross shape with 24 units. 

a . 2 2 

b . 3 6 

c . 2 4 

17. A t r a i n is 2 , 1 4 5 f e e t l o n g . W h i c h s h o w s t h e v a l u e o f t h e 4 in 2 , 1 4 5 ? 

a . 4 0 

b . 4 0 0 

c . 4 , 0 0 0 

d . 4 0 , 0 0 0 

18. W h i c h is t h e p e r i m e t e r o f t h e f i g u r e ? 
Figure shows a rectangle with 3 rows containing 8 units each. 

a . 2 0 

b . 1 6 

c . 1 8 

d . 2 2 

19. W h i c h s y m b o l c o r r e c t l y c o m p l e t e s t h e e q u a t i o n ? 1 6 (blank) 8 equals 4 divided by 2 

a . division sign 

b . minus sign 

c . multiplication sign 
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d . plus sign 

20. W h i c h n u m b e r s e n t e n c e is in t h e f a c t f a m i l y f o r t h e f o l l o w i n g n u m b e r s ? 4 , 6 , 2 4 

a . 4 times 6 equals 2 4 

b . 4 plus 6 equals 1 0 

c . 1 2 divided by 6 equals 2 

d . 2 4 minus 4 equals 2 0 

21. W h i c h is t h e a r e a o f t h e f i g u r e s h o w n ? 

a . 5 square u n i t s 

b . 6 square u n i t s 

c . 7 square u n i t s 

d . 8 square u n i t s 

22. N e l l y b a k e d 5 a p p l e p i e s . S h e wil l k e e p 1 o f t h e m f o r h e r f a m i l y , a n d g i v e t h e r e s t t o h e r 

4 f r i e n d s . H o w m a n y p i e s wil l e a c h f r i e n d h a v e ? 

a . 1 

b . 2 

c . 5 

d . 1 0 

23. W h i c h s h o w s t h e v a l u e o f t h e u n d e r l i n e d d i g i t ? 2 , 5 3 3 

a . 5 

b . 5 0 

c . 5 0 0 

d . 5 , 0 0 0 

24. W h i c h n u m b e r s e n t e n c e is N O T c o r r e c t ? 

a . 1 0 minus 2 equals 4 times 2 

b . 9 divided by 9 equals 1 times 1 

c . 8 0 divided by 1 0 equals 2 times 4 

d . 1 8 divided by 3 equals 2 times 6 

25. W h i c h s h o w s t h e d e c i m a l w r i t t e n in e x p a n d e d f o r m ? 

O N E S 
dot 

T E N T H S 



1 1 0 

3 
dot 

7 

a . 0 point 0 3 plus 0 point 0 0 7 

b . 0 point 3 plus 0 point 0 7 

c . 3 plus 0 point 0 7 

d . 3 plus 0 point 7 

26. T h e f u r n i t u r e f a c t o r y p r o d u c e s 3 , 1 9 4 c h a i r s e a c h y e a r . W h i c h s h o w s h o w m a n y c h a i r s 

t h e f a c t o r y p r o d u c e d in 4 y e a r s ? 

a . 9 , 7 8 6 

b . 1 2 , 7 7 6 

c . 1 3 , 8 9 9 

d . 1 2 , 6 8 2 

27. C o m p a r e t h e n u m b e r s . W h i c h s t a t e m e n t is c o r r e c t ? 

a . 2 4 6 equals 4 2 6 

b . 9 7 5 greater than 9 5 7 

c . 7 6 8 less than 7 6 7 

d . 2 0 9 greater than 3 9 0 

28. W h i c h s h o w s 8 0 m i n u t e s w r i t t e n in h o u r s a n d m i n u t e s ? 

a . 2 h o u r s 1 0 m i n u t e s 

b . 1 h o u r s 2 0 m i n u t e s 

c . 1 h o u r s 3 0 m i n u t e s 

d . 2 h o u r s 2 0 m i n u t e s 

29. H o w a r e t h e f i g u r e s d i f f e r e n t ? 

Figure shows 2 shapes: a rectangle and a rhombus. 

a . O n e h a s r i g h t a n g l e s 

b . N e i t h e r h a v e r i g h t a n g l e s 

c . N e i t h e r a r e p o l y g o n s 

d . B o t h a r e p e n t a g o n s 

30. W h i c h is a r e a s o n a b l e e s t i m a t e o f t h e p r o d u c t ? 3 , 8 0 5 times 1 0 equals (blank) 

a . A b o u t 3 8 0 

b . A b o u t 3 , 8 0 0 

c . A b o u t 3 8 , 0 0 0 

31. Jill r o l l e d a d i c e . S h e r o l l e d "2" 6 t i m e s , " 4 " 4 t i m e s a n d " 6 " 3 t i m e s . W h i c h t a l l y c h a r t 

s h o w s t h e s e r e s u l t s ? 
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a . 

D i c e R e s u l t s 

2 
3 

4 
6 

6 
6 

b . 

D i c e R e s u l t s 

2 6 

4 
4 

6 
3 

32. W h i c h t y p e o f t r i a n g l e h a s t w o e q u a l s i d e s a n d n o r i g h t a n g l e s ? 

a . E q u i l a t e r a l 

b . R i g h t 

c . S c a l e n e 

d . I s o s c e l e s 

33. W h i c h is t h e m i s s i n g v a l u e in t h e t a b l e ? 

Table shows amounts in dollars and 
number of pennies. 

D o l l a r s $ 1 $ 2 $ 3 $ 4 

P e n n i e s 1 0 0 (blank) 3 0 0 4 0 0 

a . 2 0 0 

b . 4 0 0 

c . 6 0 0 

34. R e d L a k e is 3 0 0 f e e t w i d e . C l e a r L a k e is 1 3 5 f e e t w i d e . H o w m u c h w i d e r is R e d L a k e t h a n 

C l e a r L a k e ? 

a . 1 5 0 f e e t 

b . 1 5 5 f e e t 

c . 1 6 5 f e e t 

d . 2 7 5 f e e t 

35. W h i c h is t h e n a m e o f t h e s o l i d f i g u r e s h o w n ? 

Figure shows a 3 dimensional 
rectangle. 

a . C y l i n d e r 

b . S q u a r e P r i s m 

c . S q u a r e P y r a m i d 

d . C u b e 

36. W h i c h is t h e n a m e o f t h e s o l i d f i g u r e s h o w n ? Figure shows a 3 dimensional 
triangle. 

a . C y l i n d e r 
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b . T e t r a h e d r o n 

c . C o n e 

d . S p h e r e 

37. J o d y b r o u g h t 1 slash 3 p o u n d s o f l e a n g r o u n d b e e f a n d 2 slash 3 p o u n d s o f r o a s t b e e f . H o w m a n y 

t o t a l p o u n d s o f m e a t d i d J o d y b u y ? 

a . 1 slash 3 

b . 2 slash 3 

c . 3 slash 3 

38. A m y b o u g h t 1 slash 3 p o u n d s o f l e a n g r o u n d b e e f a n d 2 slash 3 p o u n d s o f r o a s t b e e f . H o w m a n y 

t o t a l p o u n d s o f m e a t d i d A m y b u y in t h e s i m p l e s t f o r m ? 

a . 1 p o u n d 

b . 2 p o u n d s 

c . 3 p o u n d s 

39. W h i c h s h o w s t h e v a l u e o f t h e u n d e r l i n e d d i g i t ? 7 , 5 1 7 

a . 5 

b . 5 0 

c . 5 0 0 

40. W h i c h is t h e m i s s i n g a d d e n d t h a t m a k e s t h e n u m b e r s e n t e n c e c o r r e c t ? 3 4 minus (blank) equals 1 7 

a . 1 7 

b . 1 8 

c . 7 1 

d . 2 7 

41. W h i c h p o l y g o n is s h o w n h e r e ? Figure shows a polygon with 
6 sides. 

42. J a c o b h a s 3 slash 6 o f a s a n d w i c h . H e e a t s 1 slash 6 o f t h e s a n d w i c h a s a s n a c k . W h i c h s h o w s h o w 

m u c h s a n d w i c h J a c o b h a s l e f t w r i t t e n in s i m p l e s t f o r m ? 

a . 2 slash 6 

b . 1 slash 3 

c . 1 slash 6 

d . 2 slash 4 

43. W h i c h s h o w s t h e n u m b e r r o u n d e d t o t h e n e a r e s t t h o u s a n d ? 7 , 7 0 1 
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a . 7 , 7 0 0 

b . 7 , 0 0 0 

c . 7 , 7 0 1 

d . 7 , 7 7 0 

44. W h i c h f i g u r e a p p e a r s t o b e a p o l y g o n ? Figure shows 4 shapes. 
Shape a: circles. 
Shape b: rhombus. 
Shape c: line. 
Shape d. irregular shape similar to a pie wedge. 

45. W h i c h is t h e p e r i m e t e r o f t h e f i g u r e s h o w n ? Figure shows a square with 4 rows and 4 
columns containing 16 units. 

a . 8 u n i t s 

b . 1 0 u n i t s 

c . 1 4 u n i t s 

d . 1 6 u n i t s 
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46. M a r i n a p u l l e d c o l o r e d b a l l s f r o m a b a g . S h e p u l l e d o u t a r e d b a l l 3 t i m e s , a b l u e ba l l 4 

t i m e s a n d a g r e e n ba l l 5 t i m e s . W h i c h g r a p h d i s p l a y s t h e s e r e s u l t s ? 

a . 
Bar graph shows numbers for red, 
blue, and green. Red: 3. Blue: 4. 
Green: 5. 

b . 
Bar graph shows numbers for red, 
blue, and green. Red: 5. Blue: 4. 
Green: 3. 

4 7 ) W h i c h is t h e s u m ? 4 8 4 plus 8 2 equals (blank) 

a . 3 7 6 

b . 4 9 6 

c . 5 6 6 

d . 5 7 6 

4 8 ) W h i c h f r a c t i o n s h o w s t h e s h a d e d p a r t o f t h e g r o u p ? 

Figure shows 3 shapes. 1 of the shapes is 
shaded. 

a . 1 slash 3 

b . 2 slash 3 

c . 3 slash 3 

d . 4 slash 3 
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49. S i m o n e is w r i t i n g a b o o k w i t h 4 8 c h a p t e r s . S h e w r i t e s 4 c h a p t e r s in a w e e k . W h i c h s h o w s 

h o w m a n y w e e k s it wil l t a k e S i m o n e t o f i n i s h w r i t i n g h e r b o o k ? 

a . 1 0 

b . 1 2 

c . 1 6 

d . 2 0 

50. W h i c h is t h e s u m ? $ 2 . 5 0 plus $ 0 point 3 2 equals (blank) 

a . $ 2 . 5 5 

b . $ 2 . 8 2 

c . $ 3 . 5 5 

d . $ 4 . 3 5 

51. W h i c h t y p e o f t r i a n g l e is t h i s ? 

a . I s o s c e l e s 

b . E q u i l a t e r a l 

c . S c a l e n e 

d . R i g h t 

52. W h i c h t y p e o f t r i a n g l e is t h i s ? 

a . I s o s c e l e s 

b . E q u i l a t e r a l 

c . S c a l e n e 

d . R i g h t 

53. L y n e t t a n e e d e d 4 slash 1 0 0 o f a d o l l a r m o r e t o b u y c h o c o l a t e s . W h i c h s h o w s 4 slash 1 0 0 w r i t t e n a s 

a m o n e y a m o u n t ? 

a . $ 0 point 0 4 

b . $ 0 point 4 4 

c . $ 4 . 4 0 

d . $ 4 . 4 4 

54. W h i c h n u m b e r c o m p l e t e s t h e c o n v e r s i o n ? 1 F o o t equals (blank) I n c h e s 

a . 6 

b . 1 2 

c . 1 8 

d . 2 4 

55. W h i c h is t h e m i s s i n g n u m b e r ? (blank) plus 6 0 0 plus 7 0 plus 8 equals 5 , 6 7 8 

a . 5 0 

b . 5 0 0 

c . 5 , 0 0 0 

d . 5 0 , 0 0 0 
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5 6 ) W h i c h n u m b e r s e n t e n c e is c o r r e c t ? 

a . 5 4 divided by 6 equals 49 divided by 7 

b . 4 5 divided by 9 equals 1 8 divided by 2 

c . 4 8 divided by 8 equals 3 0 divided by 5 

d . 1 0 0 divided by 1 0 equals 3 times 3 

5 7 ) W h i c h s h o w s t h e n u m b e r s o r d e r e d f r o m g r e a t e s t t o s m a l l e s t ? 

a . 6 , 3 5 7 ; 2 , 5 7 7 ; 8 , 9 0 5 ; 3 , 4 4 4 

b . 9 , 7 2 7 ; 8 , 3 6 5 ; 5 , 4 5 2 ; 4 , 6 6 8 

c . 2 , 4 4 6 ; 3 , 8 9 7 ; 5 , 7 8 8 ; 6 , 3 2 3 

d . 8 , 6 3 4 ; 6 , 4 9 5 ; 7 , 7 4 7 ; 5 , 4 1 2 

5 8 ) W h i c h is t h e s u m ? $ 5 . 8 5 plus $ 1 . 3 5 equals (blank) 

a . $ 5 . 8 5 

b . $ 7 . 2 0 

c . $ 5 . 7 5 

d . $ 6 . 7 5 

5 9 ) W h i c h is t h e m i s s i n g f a c t o r ? parenthesis 6 times (blank) parenthesis times 3 equals 6 times parenthesis 6 times 1 parenthesis 

a . 1 

b . 2 

c . 3 

d . 4 

6 0 ) W h i c h u n i t b e s t m e a s u r e s t h e l e n g t h o f f a b r i c t o b e u s e d f o r c u r t a i n s ? 

a . I n c h e s 

b . F e e t 

c . Y a r d 

d . M i l e 

6 1 ) J o h n b o u g h t 2 p o s t e r s f o r a t o t a l o f $ 1 0 . W h i c h s h o w s h o w m u c h e a c h p o s t e r c o s t s ? 

a . $ 2 

b . $ 3 

c . $ 4 

d . $ 5 

6 2 ) W h i c h s h o w s 4 , 5 6 1 w r i t t e n in e x p a n d e d f o r m ? 

a . 4 plus 4 plus 5 plus 6 plus 1 

b . 4 0 , 0 0 0 plus 4 , 0 0 0 plus 5 0 0 plus 6 0 

c . 4 , 0 0 0 plus 5 0 0 plus 6 0 plus 1 

d . 4 , 0 0 0 plus 5 0 0 plus 6 0 plus 3 
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6 3 ) W h i c h is t h e v a l u e o f t h e m i s s i n g f a c t o r ? 6 times (blank) equals 6 plus 6 

a . 2 

b . 3 

c . 4 

d . 5 

6 4 ) M a r k s o l d 5 f i s h f o r a t o t a l o f $ 4 5 . 0 0 . W h i c h s h o w s h o w m u c h e a c h f i s h c o s t s ? 

a . $ 7 . 0 0 

b . $ 8 . 0 0 

c . $ 9 . 0 0 

d . $ 1 0 . 0 0 
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A n s w e r K e y s 

P l a c e V a l u e Quiz 
Fractions Quiz equals, less than or greater 

question mark Quiz 
multiplication 
and division Quiz 

1 B 1 B 1 B 1 A 

2 A 2 D 2 C 2 C 

3 B 3 D 3 C 3 B 

4 B 4 A 4 A 4 B 

5 A 5 B 5 B 5 C 

6 D 6 A 6 A 6 A 

7 B 7 D 7 B 7 B 

8 C 8 C 8 C 8 A 

9 B 9 A 9 C 9 C 

1 0 B 1 0 B 1 0 B 1 0 C 

1 1 C S h a p e s Q u i z 1 1 A 1 1 A 

1 2 B 1 C 1 2 D 1 2 B 

1 3 A 2 C 1 3 B 1 3 C 

1 4 C 3 B 1 4 D 

1 5 C 4 A 1 5 C 

1 6 C 5 C 1 6 C 

1 7 B 6 A 1 7 C 

1 8 B 7 A 1 8 C 

1 9 A 8 A 1 9 A 

2 0 C 9 B 

2 1 B 1 0 C 

2 2 A 
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A n s w e r K e y s 

C o m p r e h e n s i v e T e s t O n e 

1 D 3 6 A 

2 B 3 7 C 

3 C 3 8 B 

4 A 3 9 D 

5 D 4 0 D 

6 C 4 1 B 

7 D 4 2 B 

8 A 4 3 B 

9 B 4 4 A 

1 0 B 4 5 A 

1 1 A 4 6 C 

1 2 C 4 7 B 

1 3 B 4 8 C 

1 4 B 4 9 C 

1 5 A 5 0 A 

1 6 B 5 1 D 

1 7 B 5 2 B 

1 8 C 5 3 A 

1 9 A 5 4 C 

2 0 A 5 5 C 

2 1 C 5 6 C 

2 2 B 5 7 D 

2 3 B 5 8 A 

2 4 D 5 9 A 

2 5 D 6 0 C 

2 6 B 6 1 D 

2 7 C 6 2 B 

2 8 C 6 3 C 

2 9 A 

3 0 A 

3 1 B 

3 2 C 

3 3 B 

3 4 B 

3 5 D 

C o m p r e h e n s i v e T e s t T w o 

1 B 3 6 B 

2 D 3 7 C 

3 C 3 8 A 

4 A 3 9 C 

5 B 4 0 A 

6 C 4 1 A 

7 A 4 2 B 

8 C 4 3 B 

9 B 4 4 B 

1 0 B 4 5 B 

1 1 C 4 6 A 

1 2 A 4 7 C 

1 3 A 4 8 A 

1 4 C 4 9 B 

1 5 B 5 0 B 

1 6 C 5 1 B 

1 7 A 5 2 C 

1 8 D 5 3 A 

1 9 A 5 4 B 

2 0 A 5 5 C 

2 1 B 5 6 C 

2 2 A 5 7 B 

2 3 C 5 8 B 

2 4 D 5 9 B 

2 5 D 6 0 C 

2 6 B 6 1 D 

2 7 B 6 2 C 

2 8 B 6 3 A 

2 9 A 6 4 C 

3 0 C 

3 1 B 

3 2 D 

3 3 A 

3 4 C 

3 5 B 
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B i b l i o g r a p h y 

[ A L L I ] A l l i s o n A l e x a n d e r , 

h t t p colon forward slash forward slash w w w dot m u s e u m dot t v forward slash a r c h i v e s forward slash e t v forward slash C forward slash h t m l C forward slash 
c h i l d r e n a n d forward slash c h i l d r e n a n d dot h t m 

[ B A L D ] B a l d w i n , J a c k i e a n d D u d d i n g , K a t e , S t o r y t e l l i n g i n S c h o o l s , h t t p colon forward slash forward slash w w w dot s t o r y n e t a d v o c a c y dot o r g 

forward slash e d u forward slash b o o k l e t dot p d f 

[ B E R N ] B e r n a r d , M i c h a e l L . , D e p a r t m e n t o f P s y c h o l o g y , W i c h i t a S t a t e U n i v e r s i t y , h t t p colon forward slash forward slash p s y c h o l o g y dot w i c h i t a dot e d u forward slash  

o p t i m a l w e b forward slash c h i l d r e n dot h t m 

[ B E T H ] B e t h L e w i s , h t t p colon forward slash forward slash k 6 e d u c a t o r s dot a b o u t dot c o m forward slash c s forward slash m a t h forward slash a forward slash m a t h b o o k s dot h t m 

[ D U N N ] D u n n , L. M . and D u n n , L. M . ( 1 9 9 7 ) . P e a b o d y P i c t u r e V o c a b u l a r y T e s t - T h i r d E d i t i o n ( P P V T - 3 ) . C i r c l e P i n e s , M N : A G S P u b l i s h i n g . 
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