



















































































































































































that must be accounted for in the behavior of students. The present
study repregents only a tentative, preliminary effort at the congtruction
of a more mature theory. Further development of such a theory, as well
‘as any discussion of the implications of the various'predictive analyses
for the teaching of problem solving, must await much needed additional
regearch. In particular, more refined anelysis with data from larger
: “numbers of students is needed.  We are convinced- that deeper investiga-

" tions in'thié direction are eSSehtiél_to a better understanding of

problemfsolving;
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Chapter VIT e . 5
SUMMARY
Thé*research'réported=hefe.examines:the.problem:solvingfperfqrmance

of‘l6 sixth-grade studerts. - These students were taken from twolfdepresséd

area" schools. The students were firet taught the mechanics of how to use

a computer-based teletype to solve arithmetic word problemé. The assumption
wag made that all students haed a basic understanding of the four arithe~
'ﬁeticai operations: additiom, sﬁbiractidn, multiplication, and division.
The students were required to know which operation(s) should be performed
for problem soclution, and to tell the computer which one(s)o The actual
) computations.were done by the computér, Following the initial instruction
- set, a series of 100 wofd-probléms was presented to the students. For
each problem the students were required:to_find a quantitative answer.
' The arithwetical operation(s) required were not explicitly indicated.
CAn example of a'broblem in arithmetic providing the pupil with an
opportunity to ﬁse his knowledge of multiplication is the following:
| A bushel of corn weighs 56 pounds. How much
does 44 bushels weigh?

The solution of these problems were analyzed 40 determine the variables
~related to problem diffiéulty, A linear regression analysis revealed
" the vollowing variables to be significant:
1. 'The operations variable, that is, the minimum number of different
- operations re@uired to reach the correct solution. The larger the required .
minimum, the harder the problem was to solve.

2. The éeguential variable. A problem was easier to solve if it was
of the same type (i.e., could be solved by the same cperation(s)) as the
problem that preceded it.

3. The depth variable, that is, the mean number of left branches
per word in the constituént—structure tree for the most complex sentence !

"~ in the word problem. This mean, sometimes called the Yngve mean, is a
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measure of the structural complexity of a sentence. - Problems of lesser
indexed compléxity wére easier to solve than probléms of greater complexity.
b, ‘The length varigble, that is, the number of words in the problem.
The 1arger'the number of wprds in g problem, thé harder the problem was
1o ‘golve. ' ' | N ' |
5, The eonversion varlable.. Probiems which required = conversion
of ‘units (such as from days to weeks) were. harder to solve than problems -
“which dld not.

Three addltlonal varlables dié not make a slgnlflcant contrlbutlon

to the regre851on analyszs

1. .The verbaljgégg variagble. A ﬁrébleﬁ'fhét éoﬁtainéd g verbal
clue to the operation(s) required for solution was pot easier to solve
than a problem which did_got.ﬁontainlsuch,a clue, _

2, The order variable. A prdblem Which'containéd the numerical data
in. an order in which they could be used to' solve the problem,was not easier
to solve than a problem whlch dld not

3. The EEEEE_V&Tlele, that is, the minimm number of steps required
to reach the correct soluﬁiOH No relatlonshlp was found between the

minlmum number of steps and problﬂm dlfflculty.
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. APPENDIX A

Problem-Solving Program
Instruc'tlon Set

570.1

HELLO. WELCOME TO PROBLEM SOLVING,. THESE LESSONS WILL SHOW YOU A NEW,
- FUN WAY TO SOLVE PROBLEMS. T

THIS PROBLEM ENDS WITH CHOICE A), B), OR C). TYPE THE LETTER OF THE
* CORRECT CHOICE, THEN PRESS THE SPACE BAR. THE LETTER ALONE IS NOT
ENOUGH, YOU MUST ALSO. ..

A) WINK AN EYE -
B) _ PRESS THE SPACE RBAR
) _ . CROSS YOUR FINGERS
‘B

570.2 |
 WHAT D?ES 2 + 3 EQUAL...

) . 2

B) - 3

C) 5

¢

570.3

HOW MUCH IS 14 MINUS 8..

A) 1h

B) 6

¢) 8

B

68




570.4

NOW YOU WILL' LEARN A NEW WAY -TO TELL TI'IE COME’UTER WHAT' YOU, THINK THE -
ANSWER IS, WHEN THE COMPUTER STOPS TYPING DO THESE THINGS:
: 1. . FIND THE ANSWER TO: THE PROBLEM,
2, FIND THE LINE NUMBER THAT THE ANSWER IS ON.
3, TYPE THE LINE NUMBER, THEN TYPE 'X',
'I‘HEN PRESS THE SPACE BAR

_ NOW IET‘S TRY IT.,.._ : :
THE PROBLEM TS: -WHAT T3 2+ 5,0 .
¢ () u

G () 5

22X ' .

- 570.5 |
X' IS THE ANSWER KEY A'2X' TEILS THE COMPUTER, 'MY FINATL ANSWER IS
ON LINE 2' R A PP S I o |

HOW DO YOU TELL THE COME’UTER YOUR ANSWER IS ON LINE cp, e
Ay . s

B) o X
o) 3N
C
57L.1
TG DO THIS PROBLEM TYPE ‘BX' AND THEN A SPACE
2+3n 4 o
e (1) 2
G (2) 3.
G (3). 5
3% '
571l.2
13X! MEANT THAT ON LINE 3 IS THE ANSWER 10, ..
A) 2+3 :
B) 35
A
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57L.3

USE A LINE NUMBER AND X TC -TELL -THE COMPUTER WHERE THE ANSWER: IS, .
L4T=., . B

SRR N

(1) 10
(2) 11 .-
(3) 22
X
5714

IN PROBLEM SOLVING, WE CAN USE THE COMPUTER TO ADD NUMBERS. TO ADD
THE NUMBERS ON LINES 1 AND 2, TYPE '1,2A', THEN SPACE.
ADD 48 AND 37, - .

e {1) 48

G (2) 31 - o

' :  TYPE H.AND SPACE: IF. YOU WANT A HINT.
i DID YOU TYPE '1.24' AS THE COMPUTER SAID.
1

.28 (3} 85 o |

: ' TYPE H'AND SPACE TF YOU WANT A HINT.. -
IF YOU TYPED 'l.2A', NOW USE 'X' T0 TELL
THE COMPUTER WHERE YOUR ANSWER IS. |

=

571.5 _

. TO ADD THE NUMBERS ON LINES 2 AND 3, YOU TYPE...
A) A2.3

B) 2.3A

B

- 5T71.6

THE COMMAND FOR ADDITION IS...
A) A

B) ADD

A .
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5717

MO TELL THE COMPUTER ‘THAT YOUR ANSWER IS ON LINE 4, YOU TYPE.,.
A L B : .
B) uix

) Xh

B

571,10

ADD 491 AND 510
G (1) o1
G - (2). 510 _ . -

_ S " TYPE H AND SPACE IF YOU WANT A HINT.
H TYPE '1.24', THEN SPACE, REMEMBER X.
1.24 {3) 1001 ‘ : '
- 3K

‘,571'11 

'G! STANDS FOR GIVEN NUMBER. .

IN PROBLEM 571.10 THE FIRST G SHOWS THAT
491 IS A.

4) GRAND.TOTAL

B) CGREEDY NUMBER -

' C) GIVEN NUMBER

C

571.12

IN THIS PROBLEM TRY l.2A AND THEN TRY 2,14 10 SEE IF YOU GET THE
SAME ANSWER.,

4587+3089=. . :

G ' (1) 4587
G (2) 3089
1.24 (3) 7676
2.14 (&) 7676
3X




571,13

YOU GET THE SAME RESULT IF YOU ADD THO NUMBERS IV THE OTHER ORDER
BECAUSE. ..

A) ADDITION IS COMMUTATIVE

B) ADDITION IS ASSOCIATIVE

571 14

- THE NUMBERS BEFCRE THE - COMMAND ARE

A) LINE NUMBERS
B) TIE NUMBERS TO ADD g'

. N

5T1.15

TO ADD THE NUMBER ON LINE 2 TO THE NUMBER ON: LINE 3 YOU WOULD TYPE...
A) 1.24 _ :
B} A3,.2
C) 3.24

C

571.16

SOMETIMES . THERE ARE EXTRA NUMBERS GIVEN.
FIND 486+3%90.

¢} (1) 707
G (2) u86
G (3) 390
2.3A (&) 876
Lx

571,17

WITH 'A' YOU CAN ONLY ADD TWQO NUMBERS AT A TIME.

TO FIND THE SUM (5+7)+4, FIRST ADD 5 AND 7 TO GET 12,
THEN. . .

A) ADD & TO 7.

B) ADD & 70 THE 12, .

C) ADD 4 TO 5

B LI
72




571.20

FIND (486+390)+707.

—-J\JW_\NP—'QQQ

o (1) 486
a (2) 390
G (3) 707
: TYPE H AND SPACE IF YOU WANT A HINT
H FIRST FIND 486+390,
_ THEN ADD THAT SUM TO T707.
1.2 (%) 816
3.ha (5) 1583
5X : .
571.21
FIND 523+(3L1+56).
G - (1} 523
a (2) 381
G (3) 56
2,36 (%) 397
1,44 (5} 920
5%
571,22
ADD 947, 582 410, AND 523,
G - (1) kT
{2} 382
. {3} hlo
. (k) 523
24 (5) 1329
ha (6) 933
b4 ('7) e=62
X
571,23
WHAT IS THE SUM OF 450, 301 271 AND 658
G Lo (1) bs0
(2) 301
(3) 271
(k) 638
2A (5) 751
La (6) 909
6L (7) 1660
X

—Q\ﬂ\.NI:-’CTJQ@

13




5718k

ADD 43 AND 43,
G. (1) 43 o
: TYPE H AND SPACE IF YOU WANT A HINT,
H . TYPE '1,1A'. '
1.1A (2) 86 R
2X
57L.25

ADDING A NUMBER TO ITSELF IS...
A) TRIPLING THE NUMEER., |
B) DOUBLING THE NUMEER,

¢) SQUARING THE NUMEER, -

B

"DOUBLE 577.
G (1} s77
1,14 (2) 1154
o .

57L.27

JOHN HAD 55 APPLES, TOM GAVE HIM ANOTHER 39 APPLES.

G (1) 55
G : (2) 39
1.24 (3) o4
3X _
571,30

HOW MANY APPLES

A TANK HAD 957 GALLONS OF WATER IN TT, 1188 GALLONS ARE ADDED,

"HOW MANY GALLONS DOES THE TANK HAVE NOW.,,

G (1§ 957
G () 1188
1.24 (3) 21ks -

X

Th




57L.31

DURING ONE WEEK, MISS BROWN'S CLASS USED 120 CARTONS OF MIIK AT ‘
LUNCH TIME, MRS SMITH'S CLASS USED 1%2 CARTONS AND MRS, GUGGENHEIMER’S
USED 143 CARTONS, HOW MANY CARTCNS OF MILK DID THE 3 CLASSES USE
DURING THE WEEK. ..

G (1} 120
G (2) 132
G (3) 143
G (k) 3
1.24 (5} 252
3,54 (6) 395
6

571.32

A WOODEN BOX CONTAIRS 2% RED BEADS, 5 GREEN BEADS, 30 YELLOW BEADS,
AND 85 BLUE BEADS .. HOW MANY BEADS DOES 1T CONTAIN N ALL...

(1) 23 :

2 5

(3) 30

) 83
)28
)
)

Y

O E
> i

113
KRB

o

U - QR0 50

572.1

WE CAN SURTRACT TWO NUMBERS USING THE 'S' COMMAND.
IN THIS PROBLEM, TYPE '1,28', SPACE. REMEMBER X, -
"FIND 4258-256, -

G (1) L2s8
G (2) 256
1.28 (3) h4oo2
3X

572, 2

THE '1% IN '1,28" I8...
A) THE LINE NUMBER OF THE LARGER NUMBER.
B) THE NUMBER YOU WANT -TO SUBTRACT.

A

15



- 5T72.3

THE '2' TN '1,28' 8., -
A) 'THE NUMBER WHICH IS LARGER. |
B) THE LINE NUMBER OF THE SMALIER NUMBER.

B
572.h B
* FIND THE DIFFERENCE BETWEEN 9613 AND 912,
G - (1) %813
G (2) 912
1.28 (3) 8701
%X _
572.5
. CAREFUL HERE,
' SUBTRACT 912 FROM 9613,
G (1) o912
G (2) 9613 _ - - '
TYPE H AND SPACE IF YOU WANT A-HINT.
H . TYPE '2,1S', .SPACE. _ -
2.18 (3) 8701
32X o
572.6

BE CARBFUL OF EXTRA GIVEN NUMBERS.
SUBTRACT 1396 FROM 6054,

G (1) 1396

¢l (2) 4890

G (3} 6054
2,15 (%) L4658
IIy'¢ :

76




572.7

USE § TWICE H¥RE.

- DO WHAT IS 1IN THE PARENTHESES FIRSTa._

FIND (8376~ 619Y}-700,

¢! (1)
G (2)
G (3)
H .

1,28 )
b2 (5)
5% :
572,16."

USE A AND S HERE.

WORD PROBLEMS ARE

READ EACE PROBLEM.

8376
649
700 : ' :
TYPE H AND SPACE IF YOU WANT A HINT.
TYPE '1.25' FIRST. THEN SUBTRACT 700 FROM
WHAT IS INSIDE THE PARENTHESES,

et

7027

DO WHAT I8 IN THE PARENTHESES FIRST
Ay

320

168

167

488

321

9131
hots.
4856
1881

WHAT IS {320+168)-

¢ (1)

e! (2)

G _ (3)
1.2A (h)
4.38 (5)

5X

572.11

WHAT IS (9131-L4275)+25,.,
G 1

G (2)

G (3) 25
1.28 (4)

B 4A (5)

5%

572,12

EASY NOW.

THE COMPUTER WILL PRINT THE GIVEN NUMBERS.
DECIDE WEICH OPERATIONS TO USE.
USE THEM. REMEMBER X.

AFTER THE COMPUTER PRINTS THE GIVEN NUMBERS, YOU SHOULD...
A) STAND UP AND SMILE,

B) DECIDE WHICH OPERATICNS TO USE.

¢) DESTROY THE TELRETYPE MACHINE

B

7T




572,13

TOM COLLECTED 500 SEASHELLS AND PLACED h8 OF THEM IN A SHOWCASEa;
HOW MANY SHELLS WERE NOT PTACED IN THE SHOWCASEaaO

G (1) 500
G (2) 48
1,28 (3)  hs52.
2X o
572,14

USE TWO OPERATIONS HERE,

MARY HAD 128 POSTCARDS, HER MOTHER GAVE HER 17 MORE. HER BROTHER
TOOK AWAY 10 POSTCARDS. HOW MANY POSTCARDS DID SHE HAVE LEFT...

G (1) 128
G (2) 17
G (3) 10
1,28 (%) 1bs
k38 (5) 135
5X

573.1

USE M TO MULTIPLY TWO NUMBERS.

MULTIPIY 19 BY 46.

G (1) 19
e} (2) 46 a :
TYPE H AND SPACE IF YOU WANT. A HINT,

H TYPE '1. EM‘ SPACE. REMEMBER X.

1.2M - (3) 87k

3X

573.2

FIND 72%21.

G (1) T7e

G (2) =22

1.2M (3) 1512

3X

78




5733

'l 2M1 MEANSO L .

A) MULTIPLY THE NUMBER 'l' BY THE NUMBER ‘2!, '
B) TAKE THE NUMBERS ON LINE 1 -ATND LINE 2 AND MULTIPLY THEM,

B

575k |

2.1M GIVES THE SAME RESULT AS 1.2M BECAUSE...
A) MULTIPLICATION IS COMMUTATIVE,

B) MULTIPLICATION IS ASSOCIATIVE. -

C) ADDITION IS COMMUTATIVE,

A

575.5

MULTIPLY 34 BY 52
TRY MULTIPLYTNG ROTH WAYS BEFORE USING X.

e (1) 34
G (2) 32
1.2M (3) 1088
2,1M (4) 1088
3X
573.6

TO FIND THE PRODUCT OF THREE NUMBERS, USE M TWICE
FIND (6X9)X10 : :

G (1) 6

G (2) 9

G (3) 10
1.2M (4) s5h
3.4 (5) 540
5%

573.7

MULTIPLY 15X(2%1003),

G (1) 15

G (2} 2

G {(3) 1003
2,3M (4) 2005
1.4M (5} 30090
5X

9




-G

573,10

MULTIPLY 4% BY 43,

o : (1) y5 RSN i L ,
. " TYPE H AND SPACE IF YOU WANT A HINT,_
H TYPE '1.1M', SPACE,
1,1M (2) 1849
2x R
'575 11
'_WHAT I8 (68x68)x7..,
G (1) 68
B ¢ T ) Rty
LM (3) besk
2. 3M (h) Beze8.

. 573,12 _ R _
THE GIRL SCOUTS SOLD 54 BOXES OF COOKIES. -
EACH BOX HAD 12 COOKIES TN IT. =

HOW MANY COOKIES DID THE GIRLISCOUTS SELL.

G (1) sk

G (2) 12
l.2M.  (3) 648
3K :
573,13

EACHE WEEK HAS 7 DAYS IN IT.
EACH DAY HAS 24 HOURS IN IT,
HOW MANY HOURS ARE THERE IN & WEEKS.

G

G () 7
. C(2) ok
. (3) 6
1.2M (4) 168
5, UM {5) 1008
5X



573.1h4

CFIND (21h122)+36.

G (1) 214
G {2) 1le2
G (3) %%
1.2M (4) 26108
3. 4A (5). 26144
5X

573.15

JOHN HAD 25 PACKS OF BASEBALL CARDS WITH 4 CARDS IN EACH PACK.
ROGER GAVE HIM 29 MORE BASEBALL CARDS. HOW MANY BASEBATT. CARDS
DID JOHN EAVE THEN,,, o | |

G (1) 25
G (2) &
G - (3) 29 .
TYPE H AND SPACE IF YOU WANT A HINT.
H THIS PROBLEM IS WORKED JUST LIKE 573.1kh.
' FIRST USE M, THEN USE A,
1.2M (%) 100
F.khA (5) 129
X
573.16

TO SEE HOW TO MULTIPLY BY A NUMBER THAT IS WOT GIVEN, STUDY THIS PROBLEM.
MULTTPLY 8 BY 12. '

G (1) 8

E (2) 12
1.2M (%) 96
3X ,

YOU MAY TELL THE COMPUTER YOU WAKT TO ENTER A NUMBER BY TYPING...
A) 'X', SPACE. ' :
B) 'E', SPACE.

B

81




57517

AFTER TYPING 'E', SPACE, WATT UNTIL THE MACHINE STOPS,  THEN TYPE.,..
A} THE NUMBER YOU WANT TO ENTER, SPACE. R
B) A LINE NUMBER, SPACE.

A
573.20
HOW MUCH IS 51X32...
a (1) s1 |
- ... 'TYPE H AND SPACE IF YQU WANT A HINT,
H '~ TO ENTER A NUMBER THAT IS NOT GIVEN,
' TYPE fR', SPACE, = ' '
E (2) 22
1.2M o {3) 1672
ZX
573.21
* HOW MANY DAYS ARE THERE IN 3 WEEKS...
¢ (1) 3
E (2) 7
1.2M - (3) a1
X
573.22
HOW MANY MONTHS ARE THERE IN 7 YEARS.,.
G (L) 7
E (2) 12
1.2M (3) 8k
o2 ' '
573,23

PAT HAD TO WAIT 14 WEEKS AND 3 DAYS UNTIL HIS BIRTHDAY.
HOW MANY DAYS DID HEHE HAVE T0 WAIT ALTOGETHER... :

G (1) 14
G (2) 3
' TYPE H AND SPACE IF YOU WANT A HINT.
H YOU MUST ENTER 7, THE NUMBER OF DAYS IN A WEEK,
& (3) 7 : '
1.3M (L) o8
2.4A {5) 101
5

82




574,11

THE RESULT OF DIVIDING ONE NUMBER BY’ANOTHER I8 CALLE

A) SuM
B) DIFFERENCE
C) QUOTIENT -

C

57h.2

WHEN WE DIVIDE TWQ NUMBERS, WE USE 'Q!

BECAUSE 'D' ATREADY MEANS SOMETHING EISE.

TO DIVIDE ONE NUMBER BY ANOTHER, USE...
A) Q

A

B) DIV
¢) D
57h.3
DIVIDE 91 BY 13 BY TYPING '1.2Q', SPACE,
¢ 1) 91
G (2) 13
1.29 (3) 7
X
57k 4
WHAT IS 1750 DIVIDED BY 50...
G (1) 1750
¢ (2) 50
1.26 . (3) %5
3X
5ThL5
DIVIDE 3750 BY 3C.
G (1) 3750
G (2) o5
G . (3) 30
1.3Q () 125
L

.83
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57h.6

WATCH OUT HERE.
DIVIDE 75 INTQ 2625,

3

G Y1) 5
G (2) 2625 B R
TYPRE H AND SPACE IF YOU WANT A HINT. 0.0
H WHEN YOU USE Q, PUT THE LINE NUMEER
_ COF THE LARGER NUMBER FIRST
2.1 (z) 3
5Tk

DICK'S FATHER DROVE 96 MILES IN 5 HOURS
WHAT WAS HIS AVERAGE SPERD PER HOURoa._;:ju

G (1) 96
G o (2) 3
1.20 (3) 22
X

574.10

JIM HAS 78 CENTS.
"HOW MANY 6-CENT STAMPS CAN HE BUy,,,

G- (1) 18
G (2) é
1,29 3) 13
%X

574,11

SUBTRACT 205 FROM 268,
THEN DIVIDE THE RESULT BY 7.

G (1) 205

G {(2) 268

G (3) 7

2.18 (&) 63

h.3Q (5) 9

6X 2 THERE IS NG LINE 6.
5X '

Bk



- G

574,12

' USE E.,

DIVIDE THE NUMBER OF MONTHS N 13 YEARS BY 6.
G (1) 13
G (2) 6 . _ - :
TYPE H AND SPACE IF YOU WANT A HEINT. :
H ~ YOU MUST ENTER 12, THE NUMBER OF MONTHS IN A YEAR.
MULTIPLY 12 BY 15, DIVIDE THE RESULT BY 6
E (3) 12 - :
1.3M (b) - 156
h.2q (5) 26
5X :
574,13
" FIND THE WUMBER OF WEEKS TN 77 DAYS.
G - ) 77 _
E (e) 7
1.29 - (3) 11
3% -
57h. 1k
FIND 384h/k,
. (1) 38Li
E. C{2) 4
1.29 {3) 961
574,15

- IN 1% DAYS, THE J CNES FAMILY 'I'RAVELED L2l2 MITES ON A VACATION TRIP.
- HOW MANY MILES A DAY DID THEY AVERAGE, ..

¢ (1) 13

G - (2) Lhaaz
2,1Q - (3) 32k
zX




574,16
WATCH HOW WE SOLVE AVERAGE PROBLEMS.
WHAT IS THE AVERAGE OF 5 AND 15...

G (1) 5
G (2) 15
.24 (3} 20-
B Sy e
3.hQ {s) ‘20 . o il
5X
WHTCH OPERATION DID WE DO FIRST.., L
A} TADD
' B) DIVIDE
A .
574,17

IN 5Th 16 WE ENTERED THE NUMBER OF THINGS W& WANT TO AVERAGE
IT WAS.

A} 10

B} 2

B

574,20

WHAT TS THE AVERAGE OF 23, 1L, AND 8...

G (1) 23
G (2) 1b .
G (3) 8

TYPE H AND SPACE IF YOU WANT A HTNT,
H ' ADD THE THREE NUMBERS.
i 7. THEN DIVIDE. BY 5 :

1.24 (&) 37

3.hA (5) 45

B (6) 3

5.6G (7) 15

X

86



57h.21

RUTH HAD 37 STAMPS, MARY HAD 58, AND JUDY HAD 31.
WHAT WAS THE AVERAGE NUMBER OF STAMPS AMONG THE GIRLS...

G (1) 37
a (2) 58
G - (3) 3L
1.24 {4) 95
3.LA (5) 126
E (6) 3
5,60 (7) &2
X
574 .22
FIND (10620/45)+33.
G {1) 10620
G - (2) W5
G (3) 33 _
- TYPE H AND SPACE IF YOU WANT A HINT,
H . ' REMEMBER TO DO WHAT IS IN
o ' THE PARENTHESES FIRST.
.00 0 (5) 269 |
5X _
574a25 _
CWHAT I8 (7Xx12)+(7X3)..
G - 1y 71
G {2) 12
G (3) 3
G (k) 5
1.2M (5) Bk
1.3M (6) 21
5.6A (7) 105
TX

5 87




57k, 2h

DO WHAT IS INSIDE THE INNER PARENTHESES FIRST
FIND (5h ((486/162)+6))%58.

G (1) 34
G- (2) 486
G (3) 162
G (k) 6
R (5) 58
2,5 - (6) 3.
S 1.68 Ty 3L
S 7A L (8) AT
4.64 (9) 9
1.98 (10) 25 =
5.10M (11) 1450
131X S
575.1

" IRY THESE WORD PROBLEMS.

. HARROLD WENT- FISHING. HE. CAUGHT 112 FISH IN 'I'I*IE MORI\TING AND 127 IN :
THE AFTERNCON. - HOW MANY . FISH DID HE. CATCH THAT DAY .

e (l) 112
G - (2) 127
l.2h (3) - 239
3% :
" 575.2

HENRY SAW 291 WILD DUCKS ON THE LAKE, 120 OF THE DUCKS FLEW AWAY.
HOW MANY DUCKS WERE LEFT,.. . o T '

X

G : (1) 291

G (2) 120
1.28 (5) 7l
575.3

. BILL HAS 16 BANANAS, 34 APPLES, AND 28 ORANGES.
HOW MANY PIFCES OF FRUTT DORS HE HAVE. ..

e (1) 16
G - (2) Bk
(O - (3) 28
1.24 (&) s0
T S (5) 78"

5% | o
| 88.




ST5.

CHICKEN LITTLE LAYS 98 EGGS A DAY.
HOW MANY EGGS DOES ‘SHE LAY IN 2 WEEKso.,.'N

G - (1) 98
it} (2) 2
E (3) 7
2,3M () 1k
1.4M (5) 1372
5X

575-5

FOR THANKSGIVING THE BAKFR MADE .BMOS_‘LITTLE PUMPKIN PIES.
HE DIVIDED THEM EQUALLY AMONG EACH OF HIS 5 CHILDREN.
‘HOW MANY PUMPXTN PTES DID EACH CEILD GET..

G- _ ) (1) 305

G (2) 5

1.29 (3) 681
575.6

ONE MARSMAN HAS 71 GOLLOPS, ANOTHER HAS 24 GOLLOPS, AND A THIRD :
HAS 35 GOLIOPS. WHEN - THEY ARE ATL HERDED TOGETHER 20 OF THE GOLLOPS
ESCAPE. . HOW MANY ARE IEFT... :

(1) 7N
2) 2k
3) . 35
4y 20 -
5) 95
6) 130
7) 110

F 1o
0 e

%

N o UV SN o W W W)
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57547

Iy 1 DAY FAT ALBERT BATS h STRAWBERRY, 5 VANILLA 2 RASPBERRY
AND 8 CHOCOLATE ICE CREAM CONES, . EE WILL GAIN . WEIGHT IF HE EATS
MORE THAN 20 ICE CREAM CONES A DAY. HOW MANY MORE MAY HE BAT
THAT DAY WITHOUT BEING SICK... : :

PENAPOARRRQ O

(1) 1
(2) 4.
(3) 3
by 2.
(5) 8
(6) 20
30 (1) 1
b 8y 9
5A (9) 17
.98 (10) 3
10X I
575.10

2T CHILDREN GOT 13 PIECES OF CANDY EACH, GENEROUS GEORGIA GAVE AWAY

9 PIECES BEOW MANY PIECES DID SHE HAVE REMAINING oo

G (1) 27

G S (2) 13

G (3) 9+
1.2M (4351
Lisg - (5) 3ha.
5% :

_ b |



1C.

11.
12,
13,

14,
150

16.

APPENDIX B

Word Problem Set

How much larger is 456 than 402,

The numver 301 is how much gmaller than 586.

A pushel of corn weighs 56 1b. How much will 4l ‘bushels veigh.

Dick's uncle weighed 161 pounds. Dick weighed 87 poundsq How much

legs did Dick welgh than his uncle.

. A school superintendent transferred 275 pupils out of a school
_ having an enrollment of 1080 pupils. How many pupils were left.

- Atrailer was 1oaded with 4 avtomobiles welghlng 3185 pounds each.

What was the total Welght of the Yoad.

:-Mr Jackson drove 12,903 miles in ll m,onthso On an average, how
- many miles did he drive each month. ’ ’

Miss Allen had 789 books in the library snd added 350 books durlng
the summer. How marny books were then in the library.

‘Pike's Pesk is lh,llO feét high.  How high above the peak would an

airplane fly, if it flew at an'altitude_of 30,000 feet.

A truck and its load of coal weighed 14,875 pounds. The empty truck

_.Weighed_5996 pounds. Find the welght of the cosl.,

The driver of a school bus drove the bus 38 miles each day. How
many miles would he drive the bus in 9 days.

A an advertising stunt a new car was driven 2880 miles in 24 hours.

Vhat was its average speed per hour.

A driver estimated that he aversged 16 miles per galldn of gasoline.
How many gallons of gasoline would he uge in driving 10,000 miles.

In one city, there were 1737 pupils enrolled in elementary school
and 713 pupils enrolled in hlgh school How many pupils were ernrolled
in the schoolsv o

Ruth bought 200 Mexican stamps. She traded some of them for United

States stamps. Then she had 165 Mexican stemps. How many Mexican
stamps had she traded. . '

The Castle School has 6 new bicycle racks. FEach rack holds 54
bicycleg. There is room for how many bicycles in the 6 new racks.

o1
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18.

19,

20,

21,

22, .

23,

2k,

25,
26,
27,

28.

29.

Jerry counted Uil names listed on a page in the telephone book, and
there were 55 pages in the bock, How many names were listed in his
telephone book.

A car traveled 391 miles in 1 day and used 23 gallons of gasoline.
About how many miles did the car travel on 1 gallon of gasoline.

The estimated September school enrollment of & city was 12,40k

. pupils and there was to be an average of 28 pupils per classrocom.

Eow many classrooms were needed.

In March the number of bicycles prbduced’in the United States was
LO8h the first week and 1370 the second week. How many bicycles were
produced during the 2 weeks.

At the equator the diameter of Mercury is 3100 miles and that of

- -the Egrth is 7927 miles. How much greater is the diameter of the

Esrth than that of Mercury.

At the tree nursery, Tom counted 28 rows of pine trees. The forester
said that there were 575 trees in each row. BHow many trees were in
the 28 rows of trees. ' '

David's older brother built a ham radio"station,_ He said that he
spent about 60 hours working on the station and that he finished

1t in 5 weeks, On the average, he spent how meny hours per week
~working on the station.

Mr. Andrews can drive %o work in about 35 minutes less than the
time it takes when he rides the bus. He can drive to work in gbout
45 minvtes. How long does it teke Mr. Andrews to get to work when
he rides on the bus.

Mr, Phillips averaged B8CO miles of driving a month, About how far
did he drive in 3 years.

A school playground is rectangular; 27% feet long and 21 feet wide.
What is the total length of the Tfence around the playground,

A football team gained 215 yards rushing, lost 12 yérdé passing,
and lost 25 yards on penalties. What was their net gein in yards.

One day the girls gathered leaves for a science project. Ann found
23 different leaves, Susan found 31, and Marie found 29. How many
leaves did the girls gather.

A dramatics club had 109 guests at its first play, 129 guests at

its second play, and 135 guests at its third play. How many guests
came altogether..

g2




30.

31,

52‘ )

. 33"

Bh,

35.

36.

7.

38,
39.

Lo,

]4_1’ E

-N

‘Some empty crates were sihacked outside & shed.  There were 13 rows
of sbacks, with 15 stacks. in a row, and there were 9 crates in each

stack. How many crates were there.

For an experiment, Susan mixed 7 ounces of glycerin and 12 ounces
of alcohol with some water. The resulting mixture conteined 45
ounces. How many ounces of water were used.

It is 713 miles by airplane from New York to Chicago, 1858 niles
from Chicago to San.Francisco, and 2407 miles from there to. Honolulu.
What is the distance between Wew York and Honolulu by this route.

Ranger VIT transmitted 4304 pictures of the moon %o Earth. Ranger
VIII fransmitted 7137 pictures: of the moon and Ranger IX transmitted
5814 pictures of the mocn back to Earth. How many pictures of the
moon -have these space probes Sent back to-Earth altogethér,

- Bob had 75 stamps "He gave 18 to Dan and 23 to John and 12 to Mike,

How many stamps did Bob have left.

John scored 21 p01nts in the first football game,;- T-in the- second,

~and 9 in the third. He was 12 points short of the school record
What was the school record for 3 games.

- A homeowner paid 90 dollars. for g specially made_fronf-door; The

carpenter charged 18 dollars for installing the new, door.  Hardware

" cost 13 dollars, and the man who weather-stripped the door charged

24 dollars., What was the total cost of the door.

Don bought 15 dozen cockies. . He ate 3 cockies. Then how many

cookies were left in the box.

-Janice is 14 years of age. Her brother is 5 years less Ehan twice

Janice's age. How oid is her brother.

Mary is twice as old as Betty was 2 years ago° Mary is 40 years.

- old. Eow old is Betty.

David read 2 books in 11 days. One bock had 266 pages, and the

other had 119 pages. David read an average of about how many pages
per day.

Paul. delivered 140 papérs, 0f these he deli#ered 61 on Poplar Streetﬁ

58 on Garfield Avenue, and the rest . on York Road. How many did he
deliver .on York Road.

John and hig father drove 387 miles in 9 hours. They had hoped to

average 45 miles asn hour. . By how many miles did they miss their
guess, .
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Li,

L6,

.477

8. -

419,

5C,

51,

52, -

. 55‘

54,

Mr. Ellis bought a car for 2768 dollars. He made a payment of

950 dollars and agreed to pay the rest in 18 payments. If there

were no additional charges, how much would each payment be,

At one place in the warehouse there-are 25 gtacks of canned peaches

“in cases, with 16 cases in each stack. . At another place there are

27 stacks with 16 cases of peaches in.each stack.  How many cases
of canned peaches gre there 1n ail.

Steve ‘has 15 toy. soldlers, Tom has 18 and Rlchard has hlu What is
the ' average number .of toy scldiers, . '

“An airplane flying at 14,000. feet climbs 3000 feet to avold a shorm.

Thén it drops 6000 feet and flnally citimbs 2000 feet. What is its
flnal altmtude, ' :

There were 1500 textbooks to be stored on shelves U8 of them were

~sent to the library. 28 shelves have been filled with Bh books cn

each ghelf. How many bocks reméain:-to be stored.

A ship sailed=Th6 miles. :Then it sailed 9 days at 287 miles per.

‘day.  The total distance planned Tor: the voyege is 5765 mlles Fow

A football team had the ball on 1ts cwT 15 yvard line. On three
successive plays the team made a galn of 7 yards, a loss of 12 .

“yards, and then a galn of 21 yards : On what yard line was the

foothall then

John and hlS brothers weighed 74 pounds, 83 pounds, 69 poundg, and

- 70 pounds. - What was their average welght

June helped her mother with the houeework for 5C min. on Monday,
35 min. on Tuesday, ‘40:min. on Thursday, and 55 min. on Saturdey.
She helped with the housework for how many hours that week,

There are 638 sixth-grade pupils, 395 fifth-grade pupils, and 20%
fourth-grade pupils in the Crystal lake schools. Last year each
sixth-grade pupil wrote 4 bock reports. Each fifth-grade pupil
and each fourth-grade pupil wrote 3 hook reports. What is the

total number of book reports written by these pupils.last year.

Mr. Taylor was making a 700-mile trip. Before lunch he drove for
5 hours. at an average speed of 42 miles per hour. . Before dinner .
he drove for % hours at an average speed of 39 miles per hour.
How many more miles did he have to drive after dinner.

In 5 months, a dealer sold 165 tons, 206 tons, 210 tons, 274 tons,

‘and 115 tons of coal. What was bthe average amount of coal sold

each month.

Ok




55, The sixth graders sold 264 children's tickets at 1 dollar each,

: 5% student tickets at 2 deollars each, and 72 .adult tickets. at
3 dollars each. How much money did the sixth graders receive
for gll of the tickets.

56. Find the average of the following scores on a bicycie-saiety test:
iz, 23, 15, 50 8, 6, 18.

57;"Mark has test grades of T9 and 86 ‘on 2 tests. Waat store'mhst he
-make on the next test in order to have an average of 85 on all 3
- tests. :

58, - John and Alice were the only.candidétes for class'president' Alice
received 75 votes more than John. There .were 519 votes cast. EHow
‘many votes did Alice. receive all together. :

53, -Bob had 1 gross, or 14, pencils to sell. He sold 5 dozen on

e . Wednesday. On Thursday and Friday he sold all but 15 of the remain-
‘ing pencils. How many pencils did he gell on Thursday and Friday
together° ' :

60, A square- shaped -school playground is 87 feet on.a side. One third
. of the playground is used for basketball courts. The rest 1z used
for football fields. How much land is used for football. Give
- . your answer in sguare feet

61.  Judy bought 3 pounds of stesk at 98 cents a pound and 24 oranges
at 45 cents a dozenc If 4 girls shared the cost, what did each
girl pay.

62, In-its-firstﬁﬁ.games a fbotball team scored 14 points, 35 points,
and 20 points. ILast year the team averaged 20 points per game.
This vear's average score ig how much above last year's average.

6%, . Alice practiced on the piano for 20 min, on Monday, 35 min. on
- Tuesday, and 15 min. on Wednesday. Her gister Ruth practiced 40
min. & day on these 3 days. Ruth practiced how much longer than
Aldice.

6. Committee mewmbers bought 3 jars of candy with 14 ounces in each
Jar, and 2 boxes of candy with 27 ounces in each box. They put the
candy into bags that contained 4 ounces each Eow many bags of candy
did they fill. :

65. % classes of 32 pupilé each, 1 class of 3k pupils, } teachers, and
T parents took a trip on 3 buses. Hach bus tock the same number

of riders. How many riders were on each bus.

66, A pump has a capac1ty for pumplng water at the rate of 57 gallons
- per minute. . . o P
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69.

70,
" He'had in the bark and $2876 from the sele of some land. The rest

. Tlg

'720

73,
T4,

75
6.

.

78,

Mrs., Tulip's flower garden is 507 feet long and 39 feet wide,
‘FEvery day she walks along the perimeter of the flower garden once,
How Tar does Mrg,” Tulip walk each day. : :

Gordon bought 140 guinea pigs, and his sister gave him 28 more.
He gave away 19 ‘of the guinea pigs. Eow many didahe-haveuleft,

If a bock hag 95 names per column, and 5 columns per page, how many

‘fnames does 1t have “on 6& pages.

Mr. Dumpty bought & new home costing $28,000, He used $6500 which

of the money he borrowed. It cost him $175 to have a lawyer make
out the necesgsary papers to buy the house. What amount did he have
to borrow in order to pay for everything. : -

The aviary at the zoo has 3584 birds. 224 birds eat at each outdoor
feeding station. There are 7 indoor feeding stations where no birds

“eat, How many feeding stations does the aviary have altogether,

12k Girl Scouts have 100 boxes of mint cookies and 260 boxes of
chocolate ‘chip cookies to sell. If each girl sells the same number
of boxes of cockies, how many boxes will each girl have to sell,

The Jolly Green Giant weighed 16,000 pounds.  He had hoped to weigh
95 times as much as a man weighing 200 pounds. What is the difference

“between how many times heavier he wanted to be and how many ‘times
‘heavier he actually was. : :

The sixth graders were decorating the gym for a party. Although

‘.they bought a 606 foot roll of. crepe paper ribbon, they lost 30
- feet of it. How many 24 foot lengths could they get from the
“remainder of the roll.

Yesterday Willy the whale drank 16 gallons of water in the morning
and 17 gallons of water in the afternoon. Water weighs 8 pounds

‘per gallon. How many pounds:of water &id Willy drink yesterday.,

Mr. Danlels drove 295 miles on Monday, 330 miles on Tuesday, and

© 395 miles on Wédqesday On the average, how many-miles did he drive

ach day,

In the beglnnlng of June, Dr, Pill deposited 56 5= dollar bills and
27 10-dollar bills into the bank. At the end of June, he deposited
37 more 5-dollar bills. EHow much money did Dr., Pill-deposit in

‘the bank in June. -

A boat and its contents welgh 17,000 pounds. Tts contents consist
of 130 gallons of gasoline and 12 gallons of oil. Gasoline weighs
6 pounds per gallon snd oil weighs 7 pounds per gallon. What is the
weilght of the boat without its contents.

%
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. freight loaded for. each of five days as follows: 129k, 2010, 2413,

During one week Mr., loaderman reported the number of pounds of

1999, and 1079. :What was the average number of pounds loaded per
day.. . - : : ” '

Mrs., Sewer had 2 new spool of ribbon. From it she cut & piéces-

- each L yards long and. & pieces each 3 yards long, ©She had 2 yards
. of ribbon left. How many: yards of ribbon did the spool hold.

The Swiggle family went south for its vacation. Mr. Swiggle drove
35 mileg the first day of the trip, 41 miles the second day, 59
the third day, 53 the fourth day, 39 the fifth day, 44 the sixth

. day, and 65 the seventh day. Tind the average number of miles that

Mr. Swiggle drove per day.

Sound travels.at a speed of about 1100 feet per second. A blast

. from a whistle travels for 5 geconds. -Then it travels another

1000 feet. How much further will it hayve to go to pass 9990 feet,

- My uncle weighs TC pounds more than John (computers alsc have
relatives). : John and Jim are identical twing who together weigh

L pounds less than I. I weigh 130 pounds. How much does my uncle
weigh, .

Tom has 331 toy'caréﬁ .Géorge.has twice as many as Tom. _Bill has
28 fewer cars than Ceorge. -John has 188 fewer cars than Bill. How
many toy cers does John have,

At the beglnnlng of the year there were 1620 people reglsuered at
the employment office. At the end of the year there were 6 times

ag msny people reglstered one third of whom were under 25 years

old. How many people were over 25 years old.

There are 2 computers that teach children how t0o solve problems.
One computer breaks down 4 times a day. The other one breaks down

12 timeg a week. What is the average number of breakdowns per
_computer in 21 days.

The Podunk Daily Post had an average daily circulation of 9305
papers the first week, 8000 papers the second week, and 10,127

.papers the third week. The average Sunday 01rculat10n for those.

3 weeks was 13,455 papers. By how much did the average Sunday
circuiation exceed the average daily circulation.

If a student's grades on the first 3 tests were 70, 80, énd 95,

and his average on the 4 tests was. 75, what was his grade on the

fourth test.

A fast snail averaged 55 inches per hour for 6 hours and 40 inches

per hour for 4 hours. What was his average speed per hour on his

10-hour trip.
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'Every day the CGreasy Spoon Restaurant- makes: 37 poached eggs,

b6 fried eggs, 15 cheese omelettes with 3 eggs in each omelette,
and 43 scrambled eggs. If 57 people eat in the Greasy Spoon, and
each person eats the same number of eggs, how many eggs does each

- person eat.

Fuclid wanted to measure the area of his back yard. - Since it was
I~ghaped he could break it up into 2 rectangles--one measuring
42 feet by 13 feet the other 13 feet by 2% feet. Whalt was the
total area. Co :

‘The Hobby Club decided to'have a3party one Saturday-night;uﬁThere

were 40 members in the club--2L boys and 16-girls. If each boy
brought 4 guests and each girl brought 5 guests, how many guests
came to the party.

Mr, Larsen used 396 pounds of apples to £ill baskets with 4k pounds
in each. He sold the baskets for 2 dellars each. How much did he
receive for hls apples.

If a man can blnd 12k gets of books in h dayq and there are- 17
books in a set, how many books does the man bind in a day.

Sam had enough books to pack 13 boxes with 28 books in each box.
He had 5 books left over. How many books did he have in all.

An o0ld pad of paper had 47 sheets of paper left in it. 21 new pads
of paper each had 151 sheets of paper. How many sheets of paper
were there in all the pads. : ' o ' .

Sameone has yelled at me once every day for the last 69 days
except for 5 days while I was gone on vacation.  If my 9 aunts
and 7 uncles each yelled at me an equal number of times, how

| many times did each person yell at me.

There were 154 popecorn balls on a table where 8 boys and 4 girls
were seated. A dog ceme along and ate 1O of the pepcorn balls.
If the children shared the rest equally, how many popcorn balls

- were left for each verson,

"An empty ailrplane weighs 2600 pounds. FEach pilot and passenger

weighs 170 pounds. If the plane has 2 pilots and 10 passengers,
what will be the total weight of the airplane, pilots, and
Passengers.

A milk can that weighed 18 pounds when empty was filled with 7 gsllons
of water in the morning, and 6 gallons were added in the afternoon.
Water weighs 8 pounds per gallon. How much did the can full of

water weigh. ' e
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