














































































































































































































































































































APPENDIX B 

INSTRUMENTS 

135 



136 

COMPUTATION TEST 

SIMPLIFY: 

1. -13 . 9 = 11. -4 ...... 21 = 

2. 18 + -7 = 12. -14 - 12 = 

3. 13 - -12 = 13. 1s - -18 = 

4. -40 - -73 = 14. 16 - 33 = 

5. 16 . -3 = 15. -10 ..... 17 = ------

6. -27 - 32 = 16. 15 + -41 = ------

7. -41 - -21 = 17. -32 + -8 = 

8. 27 + -39 = 18. -37- -s2= ------

9. 25 - 35 = 19. 56 + -24 = 

10. -18 + -27 = 20. -19 - -16 = ------



ARITHMETIC TEST 

SIMPLIFY, but do not make calculations to find a final 
answer. For example, 

a) 15 8 - 7 ( 6 51 + 318) = 15 8 - 7 • 6 51 - 7 ·- 318 

b) 18 • 120 + 33 • 120 = (18 + 33) 120 

1. -9. 18 2 + 17. 18 2 2. 231. 231 

3. 19 . 107 + .... 42 . 107 4. -12 (517 - 229) 

137 

5. (31. 340) + (71. 340) -123 6. 23 • 666 + 51 . 666 

7. (58•171)+(43•171)-516 

9. 35. 789 + 789 10. 392.392 

(cont' d.) 
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11. 612 - (349 + 876) 12. -59 (65 - 97) 

13. 14 . 376 + 376 14. 189 + -21 (537 - 792) 

15. 156 . 156 16. 139 + -5 (487 - 632) 

17. 97 - (793 + 184) 18. 107 . 107 3 



SIMPLIFY; 

1. 

3. 

5. 

7. 

9. 

4 9 z . z 

9m • ...... 3 

5 
4w • 9w 

3 5 
11n • 2n 

ALGEBRA TEST 

139 

2. 16d + 31d - 27 

4. 2 2 ( 4p - 3) - ( 6p - 5) 

6. -5p (2p - 7) 

8. 

10. -6 (13a + 8) 

(cont'd.) 
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11. -6x (3x + 4) + -3x (5x- 3) 12. 5r + -3 (7r - 2) 

13. 2 2 l8d - 13) - (7d ~ 4) 14. lOp + -3 ( 6p + 8) 

15. Sa · 13a 16. 

17. 2p + 5p 2 - 4 + 8p2 + 5 + -7p 18. -s (7y + 9 > 

19. 15b . 7b 20. (17x + 2) - (12x + 9) 

21. 4 7 
7w • 8w 22. 13x + x 

(cant' d.) 



23. 

25. 

27. 

29. 

31. 

2 2 4x + 7x 

7 p·p 

5 w·w 

141 

24. 

26. 27b + lOb - 5 

28. -7w (3w - 6) 

30. 17y + y 

32. (4w + 13) - (3w + 6) 



APPENDIX C 

DESCRIPTION OF ERROR 
CATEGORIES HYPOTHESIZED 

142 
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Each error type was categorized using a three or 

four character code. Each code began with a letter which 

represented the test on which the error occurred, C for 

computation, A for arithmetic, or P for algebra (polynomials). 

The second character, also a letter, represented the category 

of error as shown in Table 17 . • 

TABLE 17 

List of Letters Used for Each Category 

Category Letter Category Letter 

Sign Errors S Incorrect Symbolism Written L 

Basic Fact Errors F 

Wrong Operation W 

Distribution Errors D 

Grouping Errors G 

Numerical Bases Multiplied 

Exponent Errors 

Like Term Errors 

Miscellaneous 

B 

E 

T 

M 

If a third letter was present, it indicated the 

operation involved, and could be M for multiplication, S for 

subtraction, and A for addition. The final character was 

a digit which indicated the number of the error in a 

particular group represented by the previous characters. 

Two examples are provided in Figure 31. 



Example. 1: 

~--------------AEMl---------------------------, . ··~' ------~ ' arithmetic exponent mult!plication first 

AEMl means· the first exponent error in multiplication 
on the arithmetic test. 

Example 2: 

, .... --------- PD3 ------------,+ 
algebra distJtbution third 

PD3 means the third distribution error on the algebra 
test. 

FIGURE 31. Two examples of the abbreviations used in the 
coding. 
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TABLE 18: (at back of this paper) 



Error Category Code 

Sign Errors CSMl 

CSM2 

ASMl 

ASM2 

ASM3 

PSMl 

PSM2 

PSM3 

PSM4 

PSMS 

PSM6 

PSM7 

PSM8 

CSAl 

CSA2 

CSA3 

PSAl 

PSA2 

PSA3 

PSA4 

PSA5 

PSA6 

CSSl 

CSS2 

CSS3 

CSS4 

CSS5 

TABLE 18 

DESCRIPTIONS AND EXAMPLES OF ERROR TYPES 

Description 

-a -b = -(a b) 

-a . b - ab 
a -b = ab 

-a (b c) ab + ac 

-a (b c) -ab - ac 

-a (b - c) ab - ac 

ax ·-b abx 

-ax (bx + c) where 
-ax . bx = abx2 

-ax (bx + c) where 
-ax · c = acx 

-ax (bx - c) where 
-ax · -c = -acx 

-a (bx + c) where 
-a . bx = abx 

-a (bx + c) where 
-a · c = ac 

-a (bx - c) where 
-a · -c = -ac 

-ax (c - bx) 
2 -ax · -bx = -abx 

a+ -b -(a- b) (b <a) 

a + -b b - a (b > a) 

-a + -b a + b 

-bxn + axn 
axn + -bxn 

(a + b) xn 

(b - a) xn 
(b > a) 

axn + bxn = -(b- a) xn 
(b > a ) 

(a + b) xn 
(indirect) 

(b - a) xn (b > a) 
(indirect) 

- axn + bxn = - (b - a) xn (b > a) 
(indirect) 

a - -b -(a+ b) 

a -b -(b a) (b > a) 

-a b b + a 

a b b - a (b > a) 

-a - -b = a - b (a > b) 

Example 

-s -6 = -3o 

-s 6 ;;;; 30 
5 -6 = 30 

-3 (4 5) 3 4 + 3 

-3 (4 5) -3 4 - 3 

-3 (4 5) 3 4 - 3 

9m -3 = 27m 

-sp (2p + 7) 10p2 ± 3Sp 

-sp (2p + 7) 

-sp (2p - 7) 

-s (2p + 7) lOp ± 35 

-s (2p + 7) -lop + 35 

-s (2p - 7) -lOp - 35 

-sp (7 - 2p) = -3sp - 1op2 

8 + -3 = -s 

10 + -24 14 

-1o + -u 23 

Sr :1- -21r = 16r 
-23x2 + I2x2 = llx2 

-6w2 + 1Sw2 = -gw2 

13 

-27 32 59 

25 35 10 

-41 - -21 = 20 

145 

Max.* 

2 

2 

5 4 

5 4 

5 4 

2 

4 

4 

4 

4 

3 

1 

1 

2 

2 

2 

2 

2 

2 

2 

3 

1 

2 

2 

2 

2 

2 



Table 18 (cont'd.) 

Error Category Code 

PSS1 

PSS2 

PSS3 

Basic Fact Errors CFl** 

CF2** 

PFl** 

PF2** 

Wrong Operation CWl ** 

cw2** 

CW3** 

CW4** 

cws 

CW6 

Pin** 

PW2 

PW3 

PW4 

PWS 

PW6** 

PW7** 

PW8 

PW9** 

PWlO** 

PW11** 

PW12** 

PW13 

PW14 

PW15 

PW16** 

PW17 

PW18 

Distribution AD1 

AD3 

Description 

axn ~ bxn = (b ~ a} xn (b ~ a) 

axn ~ bxn = -(a ~ b) xn (b ~ a} 

-axn - bxn a (a - b) xn 

a • b = c (c * a • b) 

a + b = c (c f a + bl 

axn bxn = cxn (c * a b) 

ax + bx = ex (c * a + b) 

a · b = a + b 

a + b = a b 

a - b = a + b 

a - -b = a - b 

-a - b = a - b 

a + -b = a + b 

axn · bxm = (a + b) n+m 
X 

x + ac 

a (bx = c) = -abx + (-a + c) 

ax (bx + c) 

ax (bx + c) 

(a + b) x + acx 

abx2 + (a + c) x 

ax b (a + b) x 

ax bx = (a + b) x2 

ax bxn = (a + b) x1 + n 

ax + bx = abx 

ax + bx = abx (indirect) 

axn + bxn = abxn (i ndirect ) 

(axn + b) - (cxn + d) 
= (a + c) xn - (b + d) 

(axn - b) - (cxn - d) 
= (a + c) xn - (b + d) 

axn + -bxn = ~ (a + b) xn 

axn + bxn = abx2n 

ax + x = ax2 

(axn + b) - (cxn + d) 
acx2n ~ adxn + bcxn + bd 

a - (b + c) = a - b + c 

-a (b - c) = ab - c 

Example 

4p2 6p2 2p2 

8d2 7d2 -d2 

-lsx2 - l5x2 = -3x2 

2 5 11 

2 + 5 8 

2x 3x = 7x2 

2x + 3x "' 4x 

13 - -12 1 

-14 - 12 2 

18 + -7 25 

-6 (l3a + 8) 

-6 (l3a + 8) -78a + 2 

-sp (2p 7) -3p + 35p 

-sp (2p 7) -lop2 - 12p 

9m · -3 = 6m 

18a · 4a = 22a2 

4w 

Sx + 3x = 15x 

4x2 + 7x2 = 28x2 

(17x + 2) - (12x + 9) 
= 29x - 11 

(8d2 - 13) - (7d2 - 4) 
= 1Sd2 - 17 

5r+-3r = 8r 

4x2 + 7x2 = 28x4 

l3x + x = l3x2 

(8d2 - 13) - (7d2 - 4) 
= 56d4 - 32d2 + 9ld2 + 52 

169 - (153 + 189) = 169 - 153 + 189 

-s9 (65 - 97) = -59 · 65 - 97 

146 

Max.* 

2 

3 

1 

4 

16 

16 

11 

4 

6 

6 

2 

2 

4 

4 

4 

4 

4 

4 

2 

2 

4 

5 

4 

4 

2 

2 

2 

7 

2 

2 

4 

2 

4 



Table 18 (cont'd.) 

Error Category 

Grouping 

Incorrect 
Symbolism 

Nume rical Bases 

Exponent Errors 

Code 

AD4 

ADS 

POl 

PD2 

PD3 

PD4 

PDS 

PD6 

AGl+ 

AG2 

AG3 

AG4 

AGS 

PGl 

ALl 

AL2 

PLl 

PL2 

ABl 

AEMl 

AEM2 

AEM3 

PEMl 

PEM2 

PEM4 

PEMS 

AEA2 

Description 

a (b + c) = a b + a c 

a - (b + c) = a b + a c 

-a (bx ± c) = -abx ~ c 

-ax (bx ± c) = -abx ± c 

(axn - b) - (cxn - d) 
= axn - b - cxn - d) 

(ax + b) - (ex + d) 
= ax + b - ex + d 

-ax (bx ± c) = abx2 + ac 

-a (bx ± c) = bx + ac 

ab + cb a + c b 

ab + cb - d = (a + c) · b 

a + -b (c - d) =(a+ -b) (c- d) 

ab + b = a (b + b) 

ab + cb - d = (a + c) ( b + d) - d 

ab + cb = (a + c) (b + b) 

ax +-b (ex- d) =(ax+ b.) (ex- d) 

writes instead of + 

writes + instead of 

writes instead of + 

writes + instead of 

an. am = (a. a)n+m 

a a = a 

a an = an 

an m n·m a a 

ax bx - abx 

ax bx n = abxn 

ax (bx ± c) = abx + a ex 

ax bxn = abx 

ax n bxm = abx 

ab + cb = (a +c) b2 

- acn + ben = (-a + b) 2n c 

Example 

169- (153 + 189) = 169-153 + 169 -189 

169- (153 + 189) = 169 . 153 ± 169 . 189 

-6 (13a + 8) -78a + 8 

-6x (3x + 4) -18x2 + 4 

(4p2 - 3) - (6p2 - 5) 
= 4p2 - 3 - 6p2 5 

(17x + 2) - (12x + 9) 
= 17x + 2 - 12x + 9 

-7w (3w - 6) - -21w2 + 42 

-6 (13a + 8) 13a - 48 

19 . 107 + -42 . 107 
19 . 107 + -42 . 107 

(58 . 171 + (43 . 171) - 516 
(58 + 43 - 516) 171 

139 + -s (487 - 632) 
(139 + -s) (487 - 632 l 

35 . 789 + 789 
35 (789 + 789) 

(58. 171) + (43. 171)- 516 
(58 + 43) (171 + 171) - 516 

19 . 107 + -42 . 107 
(19 + -42) (107 + 107) 

Sr + -3 (7r - 2) 
6r + -3) (7r - 2) 

82 84 = 64 6 

231 231 = 231 

107 1073 = 1073 

84 87 = 828 

8a 13a 104a 

4w 9w5 36w5 

lln3 2n5 = 22n15 

- sp (2p 7) = -lop + 35p 

4w 9w5 36w 

llx3 2x5 = 22x 

19 . 107 + -42 107 = (19 + -42) 107 2 

- 9 . 18 2 + 17 . 18 2 = (-9 + 17) 184 
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Max.* 

2 

2 

4 

4 

2 

2 

4 

4 

8 

2 

2 

2 

2 

2 

12 

12 

19 

19 

6 

3 

1 

2 

2 

4 

4 

4 

4 

4 

6 

2 



Table 18 (cont'd.) 

Error Category 

Like Term Errors 

Miscellaneous 

Others 

Code 

PEA1° 

PEA2§ 

PEA3** 

PEA4** 

PESl 

PES2 

PT4° 

PT6** 

PT9 

PMl 

PM2 

AM3 

PM4 

PM5 

Description 

ax ± bx = (a ± b) x2 

axn + bxn = (a ± b) x2n 

ax + bx = (a + b) x2 (indirect) 

(a ±b) x2n(indirect) 

ax -bx = (a - b) x2 

axn - bxn = (a - b) x2n 

ax + b = (a ± b) x 

axn + b = (a ± b) xn 

ax ± b = (a ± b) x (indirect) 

axn + b = (a ~ b) xn (indirect) 

(a + b) 

(a + b) 

n+l 
X 

X 
n+l 

(indirect) 

(a + b) xn 

(a + b) xn (indirect) 

ax+-b (cx+d) 
= (ax + ex) + (-b ± d) 

omits variable 

m n 
X X (m + n) x 

a - b = b - a 

n m 
X X 

(ax + b) - (ex + d) = 
(a-- c) x + (b + d) 

B blanks 
I incomplete solution 
D correct, but different 

ab + b = ab2 

Example 

16d + 3ld 

-4x2 + 5x2 

4p2 - 6p2 

27d - 10 

15x2 + 3 

15x2 + 3x 

15x2 + 3x 

5r + -3 (7r + 2) 
12r + -1 

2x + 3x 5 

13z 

169 - (189 + 156) 

z4 z9 = 2zl3 

(17x + 2) - (12x + 9) 
= 5x + 11 

13 . 789 + 789 

*Max. means the maximum number of items in which the error could arise. 

**a, bE; I 

+a, bt;N, ct;I 
0 at;N , bt;I 

§at;I, bt;N 

148 

Max.* 

5 

4 

4 

2 

3 

2 

14 

4 

10 

4 

2 

6 

2 

6 

2 

32 

2 

(189 + 156) - 169 4 

2 

4 

2 



APPENDIX D 

INDIVIDUAL CODING SHEET 

149 
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Each individual's errors were coded on a separate 

coding sheet and records of all the errors were kept. 

Since the test and item number were indicated, as was the 

general error categories, numbers were used to indicate 

the specific error type the child made on a particular 

i tern. For example, if a stud.ent made the second sign 

error in subtraction on item 4 on the computation test, 

the number 2 was placed in the appropriate block. 

example is illustrated in Figure 32. 

This 

Error Type 

Sign Errors 

multiplication 

addition 

subtraction 

Basic Fact Error 

Computation Arithmetic 

1 2 3 4 5 6 7 8 9 10 • • • 1 2 3 •.• 

2 

FIGURE 32. Coding sheets used for individual students. 



APPENDIX E 

SUMMARY SHEET USED 
FOR EACH GROUP 
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Using the coding sheets available for each of 

the 200 students, a summary of the number of errors made 

in each error category was transferred to the appropriate 

summary sheet. A separate summary sheet was available 

for each grade, sex, and program combination. The 

abbreviations used for coding each error type correspond . 
to those used in Appendix C. 

For example, PSM2 was the code used to name the 

algebraic (P), sign (S) error in multiplication (M), number 

2. If student 3 in a particular group made error PSM2, 

three times, a three was recorded in the appropriate box. 

The diagram in Figure 33 illustrates this. 

MASTER SUMMARY 

GRADE: SEX: ALGEBRA TEST ------------------
STUDENT NUMBER 

1 2 3 4 5 6 7 8 9 10 . 

ERRORS MAX* NUMBER OF TIMES ERROR MADE 

Sign: PSMl 2 

PSM2 4 3 

PSM3 4 

*MAX indicates maximum number of items in which the error 
could occur. 

FIGURE 33. Summary sheet used for each group. 



APPENDIX F 

SUMMARY SHEET OF NUMBER OF STUDENTS 
AND FREQUENCY OF ERRORS 
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On this summary sheet, the number of students 

who made an error at a particular frequency was recorded 

for each group. Tfie frequencies were divided into three 
< = 

groups: those less than 50% (50%), those 50% exactly (50%), 
> 

and those greater than 50% (50%). For example, if two 

males in grade 9 matriculation made error CSM2 in 50% of 

the possible items, then the number 2 was recorded in the 

second column, as shown in Figure 34. 

Due to the breadth of the study and its exploratory 

nature, the "50% exactly" category was adopted because some 

skills were tested in only two items. 

GRADE, PROGRAM, SEX 

FREQUENCY 

ERROR TYPE 

CSMl 

< 
50 

9M-M 
= 

50 

CSM2 2 

> 
50 

< 
50 

9M-F 
= 

50 
> 

50 

FIGURE 34. Summary sheet of number of students and 
frequency of errors. 



GRADE AND SEX: 9?-i-M 

< > 
FRmJEOCY so so so 
ERroRS 

§IGN! CSMl 2 1 
2 CSM2 

CSAl 

CSA2 

CSA3 

CSS1 

CSS2 

2 

4 

3 2 

2 

s 
CSS3 2 2 

CSS4 9 

csss 4 

WR.OP. CW1 

00 4 

CW3 7 2 

CW4 S 4 

cws s s 
CW6 2 1 

BS.FT. CF1 S 1 

CF2* 9 

SIGN: ASMl* 

ASM2 S 3 

ASM3* 1 

orsr. AD1 4 3 

AD3 1 1 

AD4 

ADS 

4 2 

1 2 

GIDJP . AG1 3 1 

AG2 

AG3 

AG4 

AGS 

AG6 

INCOP. ALl* 2 

AL2* 1 

OO.BS. AB1 S 

EXP. AFl1l 

AEM2 

AEM3 

2 2 

s 4 

2 

1 

1 

AEAl 2 1 

AEA2 

MISC. AM3 

ab+b=cm2 

4 1 

2 4 

1 2 

9M-F 

< > 
so so so 

3 

2 

1 1 

1 

4 

2 

4 

s 2 

3 

3 1 

s 1 

4 3 1 

3 3 

s s 
1 

2 

8 

s 4 1 

2 

3 1 

2 2 

2 2 

2 1 

2 

3 

1 

2 2 

1 2 

1 1 

2 

1 

3 2 

2 

4 3 

10M-M 

< > 
so so so 

2 

3 

1 

2 

1 1 

1 1 

1 

2 

3 

2 

1 3 

1 

1 

9 1 

1 

2 

1 

1 2 

1 1 

1 1 

2 1 

1 

3 4 

2 2 

3 

10M-F 

< > 
so so so 

1 

3 

1 

1 

2 

2 

1 

2 

3 

2 

4 1 2 

3 6 

2 2 

1 

6 

6 

2 3 2 

1 

4 

2 

1 

1 

1 1 

1 1 

2 2 

1 3 

2 1 

s 1 

1 

3 

3 2 

9H-M 

< > 
so so so 

3 

1 

2 

3 

1 

3 

1 

2 

1 

1 1 

1 

1 

s 

1 

1 9 

1 

2 

1 

3 

1 1 

2 

1 2 

9H-F 

< > 
so so so 

1 

3 

3 

4 

1 

3 

1 1 

1 

1 

2 

1 

1 

2 6 

s 

1 

4 2 

1 

3 2 

10H-M 

< > 
so so so 

1 

1 

1 

4 

2 

1 

1 

1 

2 

1 

3 

1 

4 1 1 

1 

1 

3 

3 1 

1 

1 

1 

1 

2 

3 

1 2 1 

TABLE 19 . S\.l!lll1ai'y of the frequency of errors for different groups 

10H-F 

< > 
so so so 

3 

3 

1 

1 

2 

1 

1 

1 

2 

1 

1 1 1 

1 

1 

1 

4 

1 3 

2 

1 

1 

2 2 

1 

1 

1 

1SS 

< > 
so so so 

0 7 2 

0 7 0 

0 7 0 

0 14 1 

0 12 3 

0 2 0 

0 13 2 

0 13 3 

0 21 1 

0 18 1 

s 0 0 

18 0 0 

20 4 6 

0 22 16 

0 14 13 

3 2 1 

20 2 0 

36 0 0 

0 0 0 

30 12 8 

1 0 0 

0 7 1S 

4 2 2 

0 1S 2S 

0 12 11 

9 1 1 

0 2 11 

0 4 8 

0 21 21 

0 0 2 

0 1 0 

12 0 0 

1 0 0 

1S 2 0 

2 0 2 

0 0 1 

0 3 1 

7 3 0 

0 10 3 

6 11 s 
0 16 11 

(oont'd.) 



Table 19 (cont'd.) 

GRADE AND SEX: 

< > 
FRE;)UENCY 50 50 50 

ERroRS 

SIGN: PSMl 

PSM2 

PSM3 

PSM4 

PSMS 

PSM6 

PSM7 

PSM8 

PSAl 

PSA2 

PSA3 

PSA4 

1 

1 

7 

2 

PSAS 1 

PSA6* 

2 

1 

3 

11 1 

PSSl 8 

PSS2* 

PSS3* 

BS.FT. PFl * 9 

PF2* 8 

WROP. J?Wl* 1 

PW2* 2 

PW3 

PW4 1 1 

PW5* 

PW6 

PWl 

PW8* 

PW9* 1 

PWlO* 1 

J?Wll* 

PW12* 

PW13* 

PW14 

PW15* 

PW16 

2 

1 

3 1 

1 1 

10 

2 9 PW17 

PW18 1 3 

DIST. PDl 

PD2 

PD3 

PD4 

PD5* 

PD6 

3 2 2 

2 1 4 

1 1 

1 1 

3 

2 1 

9M-F 

< > 
50 50 50 

2 

1 1 

1 1 

5 2 2 

2 

1 

7 

4 

3 

1 

1 

4 

1 

7 1 

2 

2 

2 1 

5 

8 1 

2 7 

2 2 3 

2 

2 

3 1 

1 4 

lOM-M 

< > 
50 50 50 

1 

2 

1 

1 

1 

1 

1 

2 

1 

4 3 

8 

4 

2 

1 

1 1 

1 

1 

1 

1 

2 

1 

1 

2 

1 1 

1 

1 

1 2 

lOM-F 

> 
50 50 50 

2 

1 

4 2 

2 

2 

5 

3 

l 

2 

1 

2 

3 

2 

1 

4 1 

2 

1 

1 

1 2 

3 

1 3 

2 1 

9H-M 

< > 
50 50 50 

1 

1 

4 1 

4 

3 

2 

1 

1 1 

1 1 

1 

5 

3 2 

3 2 

1 

9H-F 

< > 
50 50 50 

1 

1 

2 

1 

1 

1 

2 

1 

1 1 

5 

4 2 

1 1 

1 

1 1 

1 1 

!OH-M 

< > 
50 50 50 

1 

5 

4 

2 

1 

1 

1 

1 

7 

1 1 

1 

1 

lQ-H-F 

< > 
50 50 50 

1 

1 

4 

3 

1 

3 

3 

1 

1 

1 
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< = > 
50 50 50 

0 3 0 

7 1 0 

6 1 0 

23 4 6 

3 0 0 

5 0 1 

0 0 9 

0 0 13 

0 3 2 

0 32 7 

0 2 0 

0 0 0 

2 0 2 

0 0 0 

0 15 0 

3 0 0 

0 0 0 

44 0 0 

30 0 0 

2 0 0 

2 0 0 

0 1 0 

2 2 0 

0 0 0 

0 1 0 

0 2 0 

1 0 0 

1 0 0 

5 0 0 

0 0 0 

0 0 0 

0 7 4 

0 8 2 

7 0 0 

0 40 1 

0 13 26 

4 3 12 

9 3 2 

4 2 4 

0 10 8 

0 7 10 

3 0 0 

0 2 1 
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Table 19 (cont' d.) 

GRADE AND SEX: 9M-M 9M-F lOM--M lOM--F 9H~M 9H-F lOH-M lOH-F rorAL 

< = > < = > < = > < = > < = > < = > < = > < = > < = > 
FRE;)UENCY 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

ERroRS 

GIDUP. PGl 1 1 2 0 1 3 

INJ)P. PLl * 1 1 0 0 

PL2* 0 0 0 

EXP. PEMl 3 1 1 1 1 2 1 1 0 4 7 

PEM2 2 2 1 2 1 1 1 1 6 2 3 

PEM3 1 1 2 1 1 1 1 5 3 0 

PEM4 8 1 3 2 3 1 5 1 6 1 2 2 4 1 2 1 30 4 9 

PEMS* 1 0 0 0 

PEM6* 0 0 0 

PEAl 4 2 2 2 2 1 9 0 4 

PFA2 4 3 1 5 2 1 1 3 1 3 1 1 1 18 8 1 

PFA3 3 1 2 1 6 0 1 

PFA4* 0 0 0 

PES1* 1 1 0 0 

PES2 1 1 1 0 2 1 

LK.T. Pr1* 3 2 2 7 0 0 

Pl'2 1 1 1 2 1 0 

Pr3 2 2 2 1 6 0 1 

Pl'4 1 1 2 3 0 1 

PI'S 1 1 0 2 0 

Pr6* 1 1 2 0 0 

PT7 1 0 1 0 

Pr8* 1 1 0 0 

Pl'9 2 2 1 0 2 3 

MISC. PMl* 10 6 13 5 3 4 4 45 0 0 

PM2* 0 0 0 

PM3* 0 0 0 

PM4 2 1 1 0 3 1 

PMS* 0 0 0 

*These errors were not nade systenatically by either student. 



TABLE 2 

Sign Errors 

Grade, Program, Sex *9M-M 9M-F lOM--M 101+-F 9H--M 9H-F lOH-M lOH-F TOI'AL 
< = > < = > < = > < = > < = > < = > < = > < = > < = > 

**Frequency 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

***Error~ Number of Students 

Sign 

CSMl 2 1 1 1 3 1 0 7 2 
CSM2 2 1 1 2 1 0 7 0 
CSAl 2 4 1 0 7 0 
CSA2 4 2 1 1 2 2 1 2 0 14 1 
CSA3 3 2 4 1 1 2 1 1 0 12 3 
CSSl 2 0 2 0 
CSS2 5 5 2 1 1 1 0 13 2 
CSS3 2 2 3 2 2 1 1 2 1 0 13 3 
CSS4 9 3 1 3 3 1 1 1 0 21 1 
CSS5 4 5 1 2 2 1 3 1 0 18 1 

ASMl 0 0 0 
ASM2 5 3 5 4 1 9 1 2 3 2 3 1 1 1 4 1 1 1 1 1 30 12 8 
ASM3 1 1 0 0 

PSMl 2 1 0 3 0 
PSM2 1 1 1 1 2 1 1 7 1 0 
PSM3 1 1 1 2 1 1 6 1 0 

+PSM4 7 2 5 2 2 1 1 4 2 4 1 1 23 4 6 
PSMS 2 1 3 0 0 
PSM6 2 1 1 2 5 0 1 
PSM7 1 1 2 3 2 0 0 9 

+PSM8 3 4 1 2 1 1 1 0 0 13 
PSAl 1 1 1 1 1 0 3 2 

+PSA2 11 3 7 1 4 3 4 1 1 2 1 3 0 32 7 
PSA3 2 0 2 0 
PSA4 0 0 0 
PSAS 1 1 1 1 2 0 2 
PSA6 0 0 0 

+PSSl 8 2 2 2 1 0 15 0 
PSS2 2 1 3 0 0 
PSS3 0 0 0 

*9M-M, for exarrple, denotes grade nine Il'atriculation !1'ales. 

**" <50, =50, >50" represent the frequency at which an error occurred. "<50" denotes that the error occurred in less than 50% of the 
possible occasions, "=50"denotes that it occurred in exactly 50% of the possible occasions, and ">50" denotes that it occurred in l!Dre 
than 50% of the possible occasions. 

***A description and exarrple of each error type is present in Appendix F. 

+A oommon algebraic error. 






