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- ABSTRACT®

Differential Performance of Fourth- Through Sixth-Grade Students
. . t
in Solving Open Multiplication and Division Sentences

)

Mary Jane McMaster

Under the Supervision of Professor J. Fred Weaver

The Probiem
The purpose of this stuﬁy was to find out whether differences
exist in pupils' performance when solving selected types of ;pen
multiplication,and divisio# sentences derived from the form a o b.= c.

hd o

" Procedure -+

Specifically, this investigation §ought to find out the differenceé
in students' responses to open number sentences when the following
factors were varied: (A) school grade (4, 5, and 6), (B) the symbol

4

for the operation specified in a gentggge (x or +), (C) %entence type
as determined by the symmetric property of the equality relation
(aob=cversus ¢c = 2 ob), (D) the positio; of the plgceholder
in a sentence (a, b, or c), (E) the existence or non—existencé of
an opeh sentence solution within the set of whole numbelg's “(- x b= 20
versus i x 5 = 21), and (F) the largest number being ,a‘ basic ract - =

product or not a basic fact product in.open sentences which have no

whole number solution (3 x 0 = 25 versus 3 x B = 23). ¢

1z
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A

Two distinct kinds of multiplicatiéﬁ énd diyision-oéen sentence
tests were constructed and adminiétered td 1298 fodrthf, fifth-, and
sixth-grade studepgs from.eight schools. .Each student. was administered
a 28-item gpen sentence{ﬁumbe} puzzle test (NPT) and ;v14fitem basic
multipliéation and division test‘(BMDT).

The data furnished éy all 1298 subjects were correéted and coded

by the investiggtor. The_infbrmétion was then key punched for computer

analysis and amalyzed by the Fortaﬁ Statistical Packagé. This process
< : i

' yielded descriptive statisticél reéults. The data furnished by

studenté,who responded corfectly to at least fouf of the five
nontrivial multiplication items and four of thé fi&e nontrivial
items on the BMDT, were further analyzed b& ANOVA and Wilcoxen

Signed Ranks Test.

Results

1. Tﬁe performance 1eve1_of‘subjects on'open sentences having whole
number solutions was significantly’diffefent bet;een grade
1evels. » |

2. The performance level of subjectsion opeh multiplication sentences
was significantly'different from khe performance level of sﬁbjects
on open division sentences. -

3. The performance level of subjects on operatidn—left open sentences

was sighificantly different from the performance level of subjects

on operation-right open sentences.




N - -

4. The performance level of subjectshon open sentences was signi-
ficantly different for placehol@er positions a, b, and c.

5. Significant interactions existed among the following factors:
grade level, operation, symmetric property, and placeholder
position.. Y

6. The performance level of subjects on open number sentences
which have no Qhole‘number solutions was significantly different
from ﬁhe performance level of subjects on open sentences which
have whole number solutions.

7. Relative to the open sentences with'no whole number solutions,

‘theré was no significant difference between students' performance
level oﬁ open sentences in which the largest number was a basic
faét product, and students' performance level on open sentences

in which the largeét number was not a basic fact product.

Conclusioq

The analysis was complex to interpret bgcause ofAthe significant
interacticns; There appeared to be a very high interaction between
operation division and placeholder position a. Significant ‘inter-
actions also existed between the following factors: (1) grade and
operation; (2) grade and symmetric factor; (3)bgrade and ﬁlacehblder
poéition; (4) operation and symmetric factor; (5) operation,
symmetric factor, and‘grade; (6) operation and piacehoider
pbsition; (7) symmetric factor and placeholder position; and

(8) operation, symmetric factor, and placeholder position. Caution

14




must be exercised, therefore, in taking an overly simplistic inter-
pretation of significant differences between levels of principal
factors. '
Nevertheless, the evidence warrants the belief that much
greater attention needs to be given to principal factors B, C, D,
‘and E in preparation of text matefials'and in instruction pertaining

to open multiplication and division sentences.

e
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Appendix A

NUMBER PUZZLE TESTS 1 - 4
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Nuﬁber Puzzle Test 11 . : Number Puzzle Test 2
Number fact Generic form* Number fact Generi.c form /
1) 2x3= 6 W- 1 “2x 4= 8 Wes 3
2) 2x7=14 W- 2 2 x8 =16 W- 4
3) 3 x4 =12 W- 3 3x5=15 oN-W5*
4) 3 x8 =24 W- 4 3x9 =27 W= 6o | -
5) 4 x5 =20 W- 5 4x6 =24 W- 1 |
6) 4 x9 =136 W- 6 5% 2 =10 W= 2 -
7) 5x6=30 w- 1 5%x7 =235 ©oW-3
8) 6 x 2 = 12 W~ 2 ‘6x 3 =18 W- 4
9) 6 x7 =42 N- 3 ¢ 6 x 8 = 48 © W- 5
10) 7x3=21 N- 4 * 7 x4 =28 N- 6
11) 7 x 8 = 56 W- 5 7x9 =63 W- 1
12) 8 x 4 =32 W- 6 ! 8 x 5 =40 W- 2
13) 8x 9 =72 W- 1 9 x 2 =18 W-3
14) 9 x 5 = 45 W- 2 9 x 6 =54 W- 4
15) 10+ 5= 2 W- 7 12 : 6 = 2 W- 9
16) 18 + 9 = 2 W-8 6:+2= 3 N-10 #
17) 18 6= 3 W- 9 21+ 7= 3 Ww-11
18)’8+2=-4 Ww-10 1‘2+3=~’; w-12
19) 28 :+7= 4 ©W-11 32:8= 4 W- 7
20) 15+ 3= 5 W-12 . 202 4= 5 W- 8
21) 40 : 8= 5 N- 7 # 45 :9 =5 W- 9 |
22) 24 + 4= 6 N- 8 * . 30:5= 6 w-10 f
23) 54 ¢ 9= 6 W- 9 14 :2= 7 W-11
24) 35 % 5= 7 W-10 42 6= 7 W-12 - -
25) 16 + 2= 8 w-11 24 + 3= 8 W- 7
26) 48 + 6 = 8 Ww-12 56 7= 8 W-8 -
27) 27 +3= 9 W- 7 36 4= 9 N- 9% |
28) 63 :7= 9 W- 8 72 2 8 = 9 W-10
* product (or dividend) is a basic fact
# product (or dividend) is not a basic fact
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~ Number Puzzle Test 3 A Number Puzzle Test 4
Number fact Generic form | Number fact Generic form

1) 2x5=10 W-5 2 x6 =12 Ww-1
2) 2x9 =18 C W-6 3x2= 6 Ww- 2
3) 3x6=18 W-1 3x7=21 W-3
- 4) 4 x2= 8 W- 2 4 x 3 =12 W- 4
5) - 4x7 =28 N- 3 % 4 x 8 = 32 W-5

- 6) 5x3 =15 V- 4 5% 4= 20 N- 6 %
' 7). 5x 8 =40 W-5 5x 9 = 45 _ Ww-1
8) 6 x4 =24 W- 6 6 x5 =30 W- 2
9) 6x9 =754 W-1 7x 2 =14 W-3
10) 7x5 =35 W- 2 7x6 =42 W- 4

11) 8 x 2 =16 W-3 ~ 8x3 =24 N- 5 #
12) 8 x 6 = 48 N- 4 8 x 7 =56 CW- 6
13) 9 x 3 =27 W-5 9 x4 =36 W-1
14) 9.x7 = 63 W- 6 ¢ x8 =172 W~ 2
15) 6 + 3= 2 w-11 8 + 4= 2 W-7
16) 14 + 7.= 2 W-12 16 + 8 = 2 W- 8
17) 12 + 4= 3 N-T7 # 15 + 5= 3 Ww-9

18) 24 + 8= 3 W- 8 27 + 9= 13 N-10 *
19) 20 + 5= 4 W-9 24 + 6= 4 Ww-11
20) 36 + 9= 4 w-10 10+2=5 W-12
21) 30 6= 5 W-11 35 + 7= 5 w-7
22) 12 2= 6 w-12 18 + 3= 6 W- 8

23) 42 7= 6 W= 7 k8 :8= 6 N- 9 #
- 24) 21 + 3= 7 N- 8 * 28+ 4= 7 W-10
' 25) 56 + 8= 7 W-9 63 + 9= 7 W-11
- 26) 32 + 4= 8 W-10 40 + 5= 8 W-12
27) 72+ 9= 8 w1t - 18 2= 9 W- 7
28) 45+ 5= 9 w-12 54 6= 9 W- 8

* product'(or’%ividend) is a basic fact
## product (or dividend) is not a basic fact
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Number Puzzle Test 1
Open
Number fagt Generic form =  sentence formed
1) 40 + 8= 5 N- 7 41 + 8 =[]
- 2) 18 : 6= 3 W- 9 18 : [ }]= 3
3)  4x9 =36 W- 6 36 =[Jx 9
i 4, 8+2= 4 W-10 4= 8:[]
5 28 +7= 4 W-11 [1: 7= 4
6) X 5 = 45 W- 2 [J= 9x 5
7)) 6x2=12 W- 2 - O=6x 2
8) 3x8-=24 CW- 4 24 = 3x[]
"9) 5x6 =30 W- 1 5x 6=[]
10) 48 ¢+ 6= 8 W-12 8=[]+ 6
11) 6 x 7 = 42 N- 3 6 x[ |= 43
12) 10 + 5= 2 w- 7 10+ 5=[]
13) 8x9 =72 W- 1 8x 9=[]
14) 16 + 2 =.8 < W-11 - [O: 2= 8
15) 54 %9 = W- 9 s :[]= 6
16) 63 :7= 9 W~ 8 =63+ 7
17) 35 :5= 7 W-10 7=35:[]
18) 7x3 =21 N- 4 22= 7x[]
19) 7 x8 =56 W- 5 [Jx 8 =156
20) 8 x4 =32 W- 6 32=]x 4
21) 2x3= 6 w- 1 2x 3=[]
- 22) 4 x5=20 W- 5 []x 5=20
’ .23) 27 +3="9 w- 7 27 ¢+ 3=[]
- 24) 3 x4 =12 W- 3 3x[L=12
25) 15+3= 5 W-12 - 5=[]+ 3
26) 18 = 9 = W- 8 [J=18: 9
27) 24 4 =6 N- 8 =25+ 4
28) 2x7 =14 W- 2 (1= 2x 7

I O T




Number Puzzle Test 2

* indicates basic fact
# indicates not a basic fact

21

. Open
Number fact Generic form sentence formed
1) 14 2= 7 W-11 s 2=
2) 7x94,='v'63 W- 1 7x 9=
3) 24 : 3= 8 W= 7 2+ 3=
4) 5x2=10 W- 2 = s5x
5) 72:'8= ¢ W-10 9 =72+
6) 20 % 4 = W- 8 =20+
7 9x2=18 W- 3 9 x[]=18
8) 8 x5 =40 W- 2 (0= 8x 5
9) 7 x 4 = 28 N- 6 # 29 = ]x 4
10) 3 x5 =15 N- 5 * [ J= s5=16
11) 5x 7 = 35 w- 3 5x[]= 35
12) 6+ 2= 3 N-10 # 3= 7:[]
13) 32 + 8 = W- 7 32 : 8=[]
14) 2x8 =16 W- 4 16 = 2 x[]
15) 45 + 9= 5 W- 9 45 :[]= s
16) 30 ¢+ 5= 6 W-10 6 =30 +[]
17) 3 x.9 = 27 W- 6 27=[]x 9
18) 12 * 6= 2 W- 9 122 )= 2
19) 12 ¢+ 3 = W-12 4=[]+ 3
20) 6 x 8 = 48 W- 5 [1x 8 =48
21) 6 x3=18 W- 4 18= 6x[ ]
22) 21 +7= 3 W-11 [J: 7= 3
23)  2x 4= W- 3 2x[]= 8
24) 36 + 7 = W- 8 [J=156+: 7
25) 4 x 6 =24 W- 1 4x 6=[]
26) 9 x 6 =54 W- 4 54 = 9x[]
27) 42+ 6= 7 W-12 7=+ &
28) 36 4= 9 N- 9 * 35+ [ ]= 9
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Number Puzzle Test 3
: Open
Number fact Generic form sentence formed
1) 8x2-=16, w- 3 8x[_]=16
« 2) 45 +5= 9 w-12 9=1=+ s
3) 2x9=18 W- 6 18=[]x 9
] 4y 21 +3= 7 . N-8 * [=20+ 3
5) 56 +8= 7 W- 9 56 + [ ]= 7
6) 8 x 6 =48 N- 4 # 47 = 8 x[_]
7) 72 :9= 8 w-11 [J: 9= 8
8) 3x6 =18 W- 1 ‘ 3x_6=D
9) x 9 = 54 W- 1 6x 9 =[]
10) 5x 8 =40 W- 5 [(x 8 =40
11) 2x5=10 W- 5 [dx 5 =10
12) 30 + 6 = 5 o ow-11 1+ 6~ 5
13) 42 :7= 6 W- 7 42 + 7 =]
14) 6 x4 =24 CW-6 2 =[x 4
15) 4 x 7 = 28 ON-3 % 4x[ )= 27
16) 20 + 5= 4 W- 9 20 : [J= 4
; 17) 4x2= 8 W- 2 - 4x 2
" 18) 14 7 = 2 W-12 2=[]+ 7
19) 24 :8= 3 W- 8 []=24 + 8
200 36:9= 4, W-10 4 =36 +[]
21) 32+ 4= 8 W-10 8=132:[]
. 22) "9 x 3 = 27 W- 5 (Jx 3=27
23) 7x5=235 W= 2 - d=7x 5
) 2) 12:2= 6 . W-12 6=+ 2
25) 9 x7 =63 W- 6 63=[1x 7
26) 5x3 =15 W= 4 15= 5x[]
27) 12+ 4= 3 N- 7 # 13+ 4 =[]
- 28) 6+3=2 w-11 0: 3= 2 '

* indicétes basic fact
## indicates not a basgic fact

Q . | 22
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Numbex Puzzle Test 4
» : Open

Number fact Generic rorm sentence formed

1) 18:2= 9 W- 7 18: 2=[]"°

2) 3x2= 6 W- 2 (J= 3x 2 .

3) 48 :8= 6 N- 9 # 47 [ ]= s

4) 15 + 5= 3 W- 9 o 15 + [ |= 3 -
) 5).18 + 3= 6 W- 8 []=18+: 3

8) 8x3=24 N- 5 # (Jx 3= 23

7 3x7=21 w- 3 3x[J=21

8) 5x9 =45 w- 1 5x 9=

9) 6 x5 =30 W- 2 (]= 6x 5

'10) 54 :6= 9 W- 8 (=54 =

11) x 8 =72 W- 2 [(J= 9x 8

12) 4 x 8 = 32 w- 5 [(Jx 8 =32

13) 7 x 6 = 42 W- 4 42 = 7 x []

14) 16 + 8 = 2 W- 8 [(J=16 + 8"

15) 8 ¢ 4 = W- 7 8+ 4=[]

16) 7x2=14 W- 3 7x[]=14

17) 2x6 =12 W- 1 2x 6=[]

18) 40 ¢+ 5= 8 w-12 8=[]+ 5

19) 28,% 4 = 7 Ww-10 7=28 +[]

20) 9 x4 =36 CwW-1 9x 4 =[]

21) 4 x 3 =12 W- 4 12 = 4 x[]

22) 63 :9= 7 w-11 ]+ 9= 7 -

23) 24 26 =4 W-11 (J: 6= 4

24) 10 + 2= 5 W-12 5=[]+ 2 N

25) 8 x7 =56 W- 6 56 = x 7

26) 27 +9 = 3 N-10 * 3=128:[]

27) 5x4 =20 N- 6 * 21 =[]x 4

28) 35+ 7= 5 w- 7 35+ 7 =]

* indicates basic fact
# indicates not a basic fact : .

23
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Appendix C

BASIC MULTIPLICATION AND DIVISION TEST COMBINATIONS

s

\‘\‘- ‘ . . 2‘1 ] J
-




1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

11)

12)

13)

14)

54

32 +

20

16 =

15 =




Appendix D

'PILOT STUDY RESULTS

Y
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Appendix E

|

TEACHER QUESTIONNAIRE

e
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MATH TEACHER

SCHOOL ' GRADE

Please circle the appropriate letter to indicate the experience your
students have had with each type of equation. Since all the basic

facts will be used in this study, please focus on the format of the

equation and not on the size of the numerals. (L indicates little
experience, M indicates moderate experience, E indicates extensive

experience)

.a. 7x8 =[:] L

M E
b.[]=5x6 ' L M E
c. 6x[J= 42 L M E
d. 35=5x[] ' L M E
e. [Tjko9-=63 : L M E
f. 40=Dfxsv L M E
g- [ J+9=38 L M E
h. 6 =]+ 8 L M E
i. 30 :]=5 L M E
j. 6 =42 +D | L M E
k. 56 + 7 =]"] L M E
1. []=35+7 _ L M E

m. equations which have no whole number solutions -

for example, -

E]x9=29 L M E

3=28+]j _ L M. E
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Appendix F

FREQUENCY OF CODED RESPONSES 1-7 FOR WHOLE
NUMBER SOLUTION CELLS '
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2

Explanation of'responses 1-7

1. Correct solﬁtion

2. Subject responded with N, indicating no whole number solution.

(N

Subject used the inverse operation, i.e., multiplied while solving

a division puzzle or vice versa. .

4. Subject responded with a numeral quife close to the correct (
solution,

5. Subject 'performed the operation across the equality sign.' For

example, the puzzle 8 x [:] = 16 received 128 as the correct solu-

tion, indicating the subject might have changed the puzzle to fhe
form 8 x 16 =[ | . |
6. Subject responded with some numeral not falling into any of the

above categories.

7. The subject performed 'the inverse operation across the equality
sign'. For example the puzzle 15 +[:] = 3 received 45 for the
solution, indicating the subject might have changed the puzzle to

the form 3 x 15 = [:].

Note: - A zero coding was given to those yuzzles to which the student

did not respond or to which the response was illegible. It was

necessary to employ the zero coding very rarely. If one sums the

seven percentage scores on any puzzle, the total will be close to .
1 99%. The difference between 99% and 100% is caused by the zero
category being eliminated. In cases where no zero codes were

employed, the sum of the seven percentagés should be 100%.



127

Frequency of Coded Responses 1 - 7 For Whole Number Solution Cells

. ‘ Number Giving ' -
‘Response  this Response Percent
Cell 1 [ Jx8=-56 1 286 87.20
MLA ' 2 15 4.57
3 0 0.00
4 11 3.35
5 0 0.00
6 9 2.74
. 7 0 0.00
[]x5=20 1 310 94.51
2 3 0.91
3 0 .00
4 3 0.91
5 1 0.30
6 6 1.83
7 0 0.00
[Jx 8 =48 1 287 . 85.16
2 16  4.75
3 -0 0,00
4 7 -7 2.08
5 -0 0.00
6 21 6.23
7 0 0.00
[ 1x8 =40 1 298 93.12
2 10 3.13
3 0 0.00
4 3 0.94
5 0 0.00
6 8 2.50
7 0 0.00
[Jx5=10 1 © 307 95.94
: 2 1 0.31.
3 0 0.00
4 0 0.00
5 4 1.25 ,
6 7 2.19 ;
7 0 0.00 ‘ 4
L1 x 3 =27 1 275 85.94
2 19 5.94
3 0 0.00
4 6 1.87
5 0 0.00
D 6 16 5.00
‘ 7 0 0.00

g
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Number Giving
Response - This Response Percent
Cell 1 [ 1x 8 =32 1 288 92.01
(Cont.) ~ 2 10 3.19
3 0 0.00°
4 5 1.60
5 1 0.32
6 8 2.56
7 0 ".0.00
Cell 2 3x[]=12 1 306 93,29
MLB 2 5 1,52
’ 3 0 ‘ 0.0C
4 1 0.30
5 1 0.25
6 ! 10 3.05
) 7 0 0.00
3x| [=21 1 293 93,61
L 2 6 1.92
- 3 0 0.00
4 2 0.64
5 0 0.00
6 10 3.19
7 0 0.00
7x{ |= 14 1 298 95,21
= 2 0 0.00
3 0 0.00
4 0 0.00
5 1 0.32
6 11 5.51
7 0 0.00
9x[ ]=18 1 318 94.36
2 2 0.59
3 0 0.00 .
4 1 0.30
5 0 0.00
6 15 4.45
‘ 7 0 0.00 )
5x[]=35 1 312 92.58
2 5 1.48
3 0 0.00
4 12 3.56
5 0 0.00
6 7 2.08
7 0 0.00

O - | 3:3 . ' v !




Cell 2
(Cont.)

2x[ ]=8

8x[ ]=16
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Number Giving

Respdnse This Response Percent

.47
.59
.00
.59
.08
.37
.00

.94
.94
.00
.31
.00
.81
.00

(93]
=
w

9

W

NS RNH [N RN
[
(=

CLVUOHFOWN [Coo~NNON
[Te

oONOOCOoOOU ONNOOO

Cell 3
MLC

5x 6= [:]

8§x9 = [:1

2x3 =[]

7x9=_D

(93]
paiy
[{e)
(o]

.26
.91
.00
.30
.00
.91
.00

XY
© -
oo jlonwmo = o w

.24
.44
.00
.05
.00
.35
.00

HNoNo loodoco oo

[

[

W
iy

.73
.22
.00
.Cl
.00
.52
.00

oY
o] .
OO APORLH OUVTONOR A |OFH OO

.35
.19
.00

N

.00
.75
.00

O UL UWUNE N ANR [NAOUAPRNE [NOUR W
=

oboNO+HO |lOHODODORU |OWO

A2

Qo
-




Number Giving

Response This Response Percent

Cell 3 4x6=[] 1 ; 303 89.91
(Cont.) ) 2 8 2.37
3 0 0.00

4 9 2.67

5 0 0.00

6 14 4.15

7 0 0.00

3x6=[] 1 300 93.75

- 2 0 0.00

3 3 . 0.94

"4 5 1.56

5 0 0.00

6 12 3.75

7 0 0.00

6 x9=[ 1 283 88.44

2 3 0.94

I 3 0 0.00
4 24 7.50

5 0 0.00

j 6 9 2.81
. 7 0 0.00

5x9=]] 1 298 195,21

, 2 1 0.32

3 0 0.00

4 9 2.88

5 0 0.00

6 4 1.28
’ 7 0 - 0.00

2x6 = 1 287 91.69

— 2 1 0.32

3 20 6.39

4 0 0.00

5 0 0.00

6 3 0.96

7 0 0.00

9x 4 =[] 1 292 93.29

- 2 1 0.32

3 0 0.00

4 7 2.24

5 0 0.00

6 12 3.83
7 0 0.00 '

30




Cell 4

36

32

27

18

24

63
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Number Giving

Response This Response Percent
1 286 87.20
2 13 3.96
3 0 0.00
4 4 1.22
5 0 0.00
6 22 6.71
7 0 0.00
1 286 87.20
2 15 4,57
3 0 0.00
4 10 3.05
5 0 0.00
- 6 12 3.66
7 0 0.00
1 305 90.50
2 14 4,15
3, 0& 0.00
4 6 1.78
5 0 0.00
6 11 3.26
7 0 0.00
1 303 94.69
2 1 0.31
3 0 0.00
4 0 C.00
5 0 0.00
6 16 5.00
7 0 0.00
1 290 90.63
2 9 2.81
3 0 0.00
4 4. 1.25
5 0 0.00
6 16 5.00
7 0 0.00
1 275 85.94
2 21 6.56
3 0 0.00
4 8 2.50
5 0 0.00
6 i3 4,06
7 0 0.00




Number Giving
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' Response This Response Percent
Cell 4 56 = |x 7 1 264 84.35
(Cont.) 2 14 4.47
3 0 0.00
4 19 6.07
5 0 0.00
6 15 4.79
7 0 0.00
Cell 5 24 = 3 x[] 1 280 85.37
MRB 2 21 6.40
3 0 0.00
4 3 - 0.91
5 1 0.30
6 21 6.40
7 0 0,00
16 = 2 x[ ]| 1 315 93.47
2 2 0.59.
3 0 0.00
4 2 0.59
5 2 0.59
6 14 4.15
7 0 0.00
18 =6 x| | 1 271 80.42
e 2 24 7.12
3 0 0.00
4 32 9.50
5 0 0.00
6 8 2.37
7 0 0.00
1 289 85.76
2 16 4.75
3 0 0.00
4 18 5.34
5 0 0.00
6 12 3.56
7 0 0.00
1 309 96.56
2 1 0.31
3 0 0.00
4 1 0.31
5 1 0.31
6 7 2.19
7 0 0.00

37
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Number Giving
Response This Response Percent

281 : 89.78
10 3.19
0 ' 0.00
5 ‘ 1.60
1 0.32
14 4,47

N O 0.00

89.738
6 1.92
0 0.00
5 1.60
9
0
0

Cell 5 42 = 7 x [

{Cout.)

12 = 4 x [:]

2.88
5.19
0.00

N OO bW’ NN RN
N A
00
o

302 92.07 ,
3.05 .
0.00
1.83
0.00
2.44

: 0.00

92.38
0.91
4,57
0.30
0.00 -
1.52
0.00

93.60
3.35
0.00
0.00
0.00
2.13
0.00

96.44
1.78
0.00
0.00
0.00
1.48
0.60 -

Cell 6 =9x5
MRC D

[
o O

NNV NS

[:j: 2x7

[l=5x2

CUTOOoOOU | ONOCOON OO UTLWW [ OO,

3
NOAUTERWNE- (NOOUTE WD [0 NN

V]
s




Cell 6
(Cont.)

L

Number Giving

Response This Response Percent
1 313 92,88
2 6 1.78
3 0 0.00
4 12 3.56
5 0 0.00
6 5 1.48
7 0 0.00
1 302 94.37
2 2 0.62
3 10 3.13
4 2 0.62
5 0 0.00
6 3 0.94
7 0 0.00
1 299 93.44
2 8 2.50
3 0 0.00
4 7 2.19
5 0 0.00
6 5 1.56
7 0 0.00
1 300 95.85
2 5 1.60
3 0 0.00
4 3 0.96
5 0 0.00
6 5 1.60
7 0 0.00
1 303 96.81
2 3 0.96
3 0 "~ 0.00
4 1 0.32
5 0 0.00
6 5 1.60
7 0 0.00
1 294 93.93
2 3 0.96
3 0 0.00
4 5 1.60
5 0 0.00

"6 9 2.88
7 0 0.00




£

Cell 7
DLA

Numter Giving

135

Response This Response Percent

1 122 37.20
2 167 50.91

.3 0 ~0.00
4 0 0.00
5 0 0.00
6 36 10.98
7 0 0.00
1 162 49,39
2 23 7.01
3 0 0.00
4 0 0.00
5 128 39.02
6 11 3.35
7 0 0.00
1 150 44 .51
2 154 45,70
3 0 0.00
4 o -0.00
5 0. 0.00
6 28 8.31
7 -0 0.00
1 173 51.34
2 132 39.17
3 0 0.00
4 1 0.30
5 0 0,00
6 26 7.72
7 0 0.00
1 121 37.81
2 173 54.06
3 0 ¢.00
4 4 1.25
5 0 0.00
6 18 5.62
7 0 0.00

I

1 132 41.25
2 170 53.13
3 0 0.00
4 0 0.00
5 0 0.00
6 16 5.00
7 0 0.00
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, Number Giving :
’ Response This Response Percent
Cell 7 (J:3=2. 1 179 55.94
(Cont.) - - 2 124 38.75
- . 3 0 0.00
4 - 3 ' 0.94
5 , 0 0.00 ) '-
: 6 12 .75 : L
.- 7 . 0 0.00 " :
D+ 9 =7 I 137 43.77 .
2 138 44.09 : ~
'3 0 ’ 0.00. - :
4 4 - 1.28 -
y . 5 0 . . 0.00
6 31 . ' 9.90
. o 7. 0 . 0.00
- [Qere=4 1 161 51.44
- 2 1o . 38.02
: 3 .0 : 0.00 ’
4 2 . 0.64.-
¢ 5 0. - 0.00
’ 6 28 : 8.95
7 0 ©0.00
e )
c . . B
‘ : Cell 8 ° 18:[]=3 1 297 - 90.55
DLB : 2 16 4.88
. 3 0o 0.00
4 0 - 0.00
o 5 0 0.00
6 12 3.66
g 7 0 - 0.00
54 = =6 1 265 '80.79
- 2 20 8.84 ‘
. ’ 3 0 0.00 .
; 4 8 2.44 : )
5 0 0.00 -
6 20 6.10 . ,
7 1 0.30 -
o 45 + [ | = 1 304 90,21
D 2. 13 3.86"
3 0 ©0.00
| 4 10 2.97
° 5 0 0.00
" 6 9 2.67
¢ ; 7 0 . 0.00
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%
- Number Giving
Response This Response Percent
Cell 8 12+ ]=2 1 309 91.69
(Cont.) 2 11 3.26
3 0 0.00
4 1 0.30
, 5 0 0.00
- 6 12 3.56
_ 7 2 ~ 0.59
56 + [ ] = 1 273 85.31
- 2 16 5.00
3 0 0.00
4 18 5.62 ,
5 0 0.00
6 12 . 3.75 !
; 7 0 0.00 j
20: [ ]= 1 287 89.69
= 2 i4 4,37
3 0 0.00
4 12 3.75
5 0 0.00
6 4 1.25
7 2 . 0.62
15+ [ |=: 1 298 95,21
D 2 4 1.28
3 0 0.00
4 iy 0 0.00
5 0 0.00
6 7 2.24
7 3 0.96
Cell 9 10+ 5=[1 1 277 84.45
DLC 2 ] 3 0.91
3 15 4.57
i} 4 0 0.00
5 0 0.00
6 30 ©9.15
- 7 0 0.00
27 + 3 =] 1 262 79.88
2. 29 8.84
3 0 0.00
4 4 1.22 .
5 0 0.00
6 26 7.93
7 0 0.00




Cell 9
{Cont.)

Number Giving

138

Response  This Response Percent
1 297 88.13
2 11 3.26
3 2 0.59
4 - 10 2.97
5 0 0.00
6 16 4.75
7 0 0.00
1 308 91.39
2 7 2.08
3 1 0.30
4 5 1.48
5 0 0.00
6 14 4.15
7 0 0.00
1 287 89.69
2 7 2.19
3 0 0.00
4 8 2.50

5 0 0.00
6 16 5.00
7 0 0.00
1 267 85.30
2. 1 - 0,32
3. 5 1.60
4 9 2.88
5 0 0.00
6 31 9.90
7 0 0.00
1 270 86.26
2 2 0.64
3 20 6.39
4 0 0.00
5 0 0.00
6 = 17 5.43
7 0 0.00
1 286 91.37
2 8 2.56
3 1 0.32
4 2 0.64
5 0 0.00
6 12 3.83
7 0

0.00
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Number Giving
Response This Response Percent
Cell 10 8={]+6 1 87 26.52
DRA 2 199 60.67
3 0 0.00
4 2 0.61
5 0 0.00
) 6 36 10.98
7 0 ~_0.00
5=]+3 1 102 31.10
. 2 180 54.88
3 0 . 0.00
4 0 0.00
5 0 0.00
6 40 12.20
7 0 0.00
4=1+3 1 117 34.72
- 2 185 - - 54.90
3 0 0.00
4 0 0.00
5 0 0.00
6 29 8.61
7 0 0.00
7=[J+6 1 102 30.27
2 200 59.35
3 0 0.00
4 1 0.30
5 0 0.00
6 29 . 8.61
7 0 0 00
9=[]+5 1 89 27.81
2 197 61.56
3 0 0.00
4 2 0.62
5 0 0.00
6 29 9.06
) 7 0 0.00
2=[]+7 1 108 33.75
. 2 189 ~ 59.06
3 0 0.00
4 0 0.00
5 0 0.00
6 19 5.94
7 0 0.00




Number Giving

Response This Response Percent

Cell 10 6=1%2 1 120 37.50
(Cont.) 2 28 8.75
: 3 0 0.00
4 0 0.00

5 160 50.00

6 9 2.81

. 7 0 0.00

8=[1]+¢5 1 83 26.52

~ 2 199 63.58

3 0 0.00

4 1 0.32

5 0 0.00

6 26 8.31

7 0. 0.00

5=[]=:2 1 116 37.06

H 2 162 51.76

3 0 0.00

4 0 0.00

5 0 0.00

: 6 32 10.22

7 0 0.00

Cell 11 4 =8 o | 1 227 69.21
DRB 2 45 13,72
3 0 0.00

4 0 0.00

5 0 0.00

6 23 7.01

7 30 9.15

7 = 35 ¢ 1 282 85.98

N 2 17 5.18

3 0 0.00

4 4 1.22

5 0 0.00

6 14 4,27

7 5 1.52

9 =723 1 297 88.13

= 2 17 5.04

3 0 0.00

4 13 3.86

5 0. 0.00

6 7 2.08

7 0 0.00
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Number Giving

Response This Response Percent.
Cell 11 6 = 30 + [j 1 296 87.83
(Cont.) 2 21 6.23
3 0 0.00
4 4 1.19
5 0 0.00
6 11 3.26
7 1 0.30
4 = 36 + 1 265 82.81
E[ 2 26 8.12
3 0 0.00
4 11 3.44
5 0 0.00
6 15 4.69

7 1 0.31
8 =32:[] 1 277 86.56

2 18 5.62
3 0 0.00
4 -4 1.25
5 0 0.00
6 20 6.25
7 0 0.00
7=28+[] 1 273 87.22
2 22 7.03
3 0 0.00
4 6 1.92
5 0 0.00
6 8 2.56
7 1 0.32
Cell 12 []=124+8 1 285 89.06
DRC 2 17 5.31
3 0 0.00
4 6 1.87
5 0 0.00
6 10 3.13
7 0 0.00
[]=18+3 1 272 86.90
y 2 22 7.03
3 5 1.60
4 1 0.32
5 0 0.00
6 12 3.83
7 0 0.00

46




Number Giving

Response This Response Percent
Cell 12 []=54+6 1 260 82,07
(Cont.) 2 25 " 7.99
3 3 0.96
4 7 2.24
5 0 0.00
6 16 5.11
7 0 - 0.00
[(]=16+38 1 271 86.58
2 13 4,15
3 2 0.64
4 2 0.64
5 0 0.00
6 23 7.35
7 0 .0.00
[:1: 63 ¢+ 7 1 255 77.74
2 44 13.41
3 1 0.30
4 12 3.66
5 0 0.00
6 11 3.35
7 0 0.00
L]=18+09 1 264 80.49
2 22 6.71
3 1 0.30
! 4 1 0.30
5 0 - 0.00
6 34 10.37
7 0 0.00
[1=120+:4 1 299 88.72
2 17 5.04
3 4 1.19
4 6 1.78
5 0 0.00
6 10 2.97
7 0 0.00
[] = 56 + 7 1 274 81.31
2 25 7.42
3 0 0.00
4 22 6.53
5 0 0.00
6 10 2.97
7 0 0.00
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Appendix G

PERCENT OF CODE 3, 4, 6, AND 7 RESPONSES ON NUMBER
PUZZLE TEST (WHOLE NUMBER SOLUTION)
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Number Giving °
‘ _— Response This Response Percent
Cell 1 [(1x5=16 1 300 89.02
MLA ' 2 .0 ‘ 0.00
3 0 0.00
4 21 6.23
5 0 0.00
) 6 9 2.67
. 7 0 C.00 -
[1x3=23 1 256 81.79
T 2 0 0.00
- . . 3 0 0.00 -
4 20 6.39 .
5 1 0.52
6 34 10.86
7 0o - 0.00
Cell 2 4 x| =27 1 249 - 77.81
MLB : 2 0o 0.00 .
3 0 ©0.00
4 24 " 7.50-
5 0 0.00
6 ° 43 13.44
. 7 - 0 0.00
6 x[ |=43 1 269 _ 82.01
) . 2 0 0.00
3 0 0.00
4 33 10.06
5 0 0.00
6 18 5.49
. 7 0 0.00
Cell 4 21=[]x4 1 267 85.30
MRA -2 0 0.00
3 0 0.00
4 19+ 6.07
i 5 "0 0.00
’ 6 25 7.99
7 0 0.0 .
- . 29 =[x 4 1 284 84.27
2 0 0.00
3 0 0.00
4 24 7.12
5 1 0.30
6 21 6.23 .
: 7 0 0.00 :
1 W
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-Number Giving.,e -~ » »

. | Response This Response  Percent
- Cell 5 200=7x[] ~ 1 283 ~ 86.28
MRB , 2 0 0.00
o ° 3 -0 0.00
4 16 4.88
5 © 0 0.00
6 21 6.40,
7- 0 0.00
47 =8 x[] 1 262" - - 81.87
o ‘ 2 0 0.00

3 0 0.00 -
4 26 8.12
- 5 0 0.00
6 28 8.75
7 0. 0.00
Cell 8 35+ ]=9 1 284 84.27
- DLB : 2 0 0.00
3° 0 0.00
4 8 2.37
5 0 0.00
6 38 11.28
7 1 0.30
47 + [ = 1 258 82.43
= 2 0 0.00
3 0 0.00
4 17 5.43
5 0 0.00
6 37 - 11.82
7 1 0.32
Cell 9 13+ 4= 1 274 85.62
- DLG 2 0 0.00
3 0 0.00
4 22 6.87
5 0 n.00
6 16 5.00
7 0 0.00
41 8 = 1 " 265 80.79
_ 2 0 0.00
3 -0 0.00
4 23 7.01
5 0 0.00
6 29 8.84
7 0 0.00

S} ;
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_Nurber Giving
_ Response This Response Percent
Cell 11 3=28 2] 1 245 78.27
DRB 2 0 0.00
3 0 0.00
4 32 10.22
5. 0 0.00
6 29 9,27
7 3 0.96
3=7% 1 203 60.24
L 2 0 0.00
3 0 0.00
4 8 2.37
5 0 0.00
6 20 5.93
7 101 29.97
Cell 12 [1=12c+3 1 - 259 80.94
DRC 2 0 0.00
3 9 2.81
4 9 2.81
5 0 0.00
6 39 12.19
7 0 0.00
[]=25+4 1 269 82.01
2 0 0.00
3 4 1.22
4 20 6.10
5 0 0.00
6 23 7.01
7 0 - 0.00
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