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studies by classifying the errors into general error types
or categories. The early researchers in algebra, such as
Wattawa (1927) and Pease (1929), also reported "persistent"
errors but their investigations covered a broad range of
topics and they included a frequency count of the errors

as part of their studies. More recent research by Davis
and Cooney (1977), Sachar (1979), and Carry et al. (1980),
included investigations of errors within the solutions to
linear equations. They also examined adjunct topics and
speculated as to the causes of the errors found.

Budden (1972), Laursen (1978), and Meyerson (1978),
all experienced teachers, presented a variety of algebraic
errors and commented upon their possible origins. Other
researchers, including Davis, Jockusch, and McKnight (1978),
Radatz (1979), and Carry et al. (1980) presented various
models of the thinking process which were obtained through
information processing methods and which often formed a
basis for their studies.

In general, most of the literature involving
algebra either dealt with errors present in polynomial
exercises similar to those included in this study, or
discussed errors which were relevant to the process of
simplifying polynomials. For example, a "like term" error
found by Davis and Cooney in the context of equation solving
is relevant to the process of polynomial simplification.

An example is provided in Figure 1.
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8x + 20 = 4
-4 + 8x + T20 = 4 - 4
dx = 20

FIGURE 1. An example of a "like term" error which arose
in a child's solution to a linear equation
(Davis & Cooney, 1977, p. 171).
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Rationale and Methodology

In a survey of studies involving error analysis,
Radatz (1980) indicated that since the 1970's interest and
activity in this field of research had increased. Radatz
(1979) reported that researchers were no longer limiting
their error analyses to arithmetic computation. He
claimed that interest in the diagnostic aspects of teaching,
and criticisms of the traditional paradigms of empirical
research have led to the acceptance and expansion of error
analysis in mathematics education (pp. 163-164).

The need for alternative research paradigms in
education was also supported by Davis et al. (1978) who
pointed out that educational phenomena can never be undef—
stood in terms of numerical variables only. They suggested
that since descriptive studies were well established in
various other fields, then education ought not be an
exception (pp. 11-12). In the field of error analysis
the descriptive study paradigm has been employed by most

researchers.


















































































































TABLE 4

Wrong Operation Errors

48

Grade and Sex 9 I-F 10M-M 10M-F 9H-M 9H-F 10H-M 10H-F TOTAL
< = > ¢ =3 > < = > (o= > < = < = > < = > < = > < = >

Frequency 50 50 50 50 50 50 50 50 50 50 50 50 50 SO 50 50 50 S50 50 50 50 50 50 50 50 50 50

Error Types

Wrong Operation*
a1 3 X 1 5 0 0
cw2 4 2 2 3 3 1 3 18 0 0
w3 7 2 4 3 1 3 41 2 1 1 1 20 4 6
w4 5 4 33 1 3 3.6 5 3 2 0 22 16
CW5 5 5 5 5 1 2 2 1 1 0 14 13
CWo 2 1 1 1 1 32 1
il 1 1 2.0 0
P2 2 2 00
W3 1 01 0
P4 11 11 2 2 0
PW5 0 0 0
Pi6 1 01 0
B 1 1 0 2 0
Pi8 1 1 0 0
P9 1 1 00
PW10 1 1 2 1 5 0 0
Pwll 0 0 0
PW12 0 0 0
+PW13 31 2 1 1 1 11 0 7 4
+PW14 11 5 1 1 1 0 8 2
PW15 2 3 1 | 7 0 0
+PW16 10 8 1 2 5 5 7 3 0 40 1
+PWL7 2 9 2 1 2 1 2 32 4 2 11 1 0 13 26
+PW18 1 32 2 3 1 1 3 11 1 4 3 12

+A comon algebraic error.





















TABLE 6

Distributive Errors

54

Grade and Sex MM MF 10M-1 LOM-F 9H-M 9H-F 10H-M 10H-F TOTAL
< = > < = > < = > < = > < = > < = > < = > < = > < = >
Frequency 5 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 Types
Distributive
Anl 4 3 2 1 2 11 1 3 4 0 715
AD3 1 1 31 11 4 2 2
AD4 4 2 2 2 11 1 1 19 2 6 31 1 3 0 15 25
ADS 1 2 2 2 2 1 2 2 1 5 1 2 0 12 11
PD1 302 2 2 1 2 2 9 3 2
PD2 2 1 4 2 1 4 2 4
+PD3 11 31 1 1 3 302 11 0 10 8
+PD4 11 1 4 1 2 2 1 1 11 1 0 710
PD5 3 300
PD6 2 1 0 2 1

+a common algebraic error


















59
TABLE 8

Exponent Errors

Grade and Sex QM HF 9H- 9H-F 104 L0M-F 106-M 108-F TOTAL

< = > < = > < = > < = > < = > < = > < = > < = > < = >

Frequency 50 50 50 30 50 50 50 50 50 50 30 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50

Error Types
Exponents
ARM1 2 1 1 2 0 2
AEM2 1 0 01
AEM3 1 1 1 1 0 3 1
AFAL 2 1 11 11 1 1 1 7 3 0
AFA2 4 1 32 1 1 1 0 10 3
+PEM1 3 11 1 1 2 11 0 4 7
PEM2 2 2 1 2 1 1 1 1 6 2 3
PEM3 11 1 1 2 11 5 30
+PEM4 g8 1 3 2 3 1 2 2 4 1 5 1 6 1 2 1 30 49
PEMS 0 0 0
PEM6 0 0 0
PEAL 4 2 2 2 1 2 9 0 4
PEA2 4 3 1 5 2 301 11 31 1 1 18 8 1
PEA3 3 1 2 1 6 0 1
PEA4 0 0 0
PES1 1 1 0 0
PES2 1 1 1 0 2 1

+A camon algebraic error

































































































































































































































TABLE 16

Other Applicable Error Types Found in the Literature

Author

Error Type

Description

Example

Laursen (1978)

Budd

Davi

Kent

en (1972)

s et al.
(1980)

(1978a)

Extension of a

shortcut procedure

*Universal

Distributivity
of Operations

Commutativity
of Operations

Omission of
Punctuation

Misinterpretation
of symbolism and
distinguishing
characteristics

Misinterpretation
of symbolism

Student applies a shortcut
in situation where con-
ditions are insufficient

Distribution is carried
out regardless of the
operation or symbolism

All operations assumed to
be commutative

Child omits or ignores
parentheses or introduces
own grouping schemes

Students do not distin-
guish symbols as perceived
by mathematicians

Students interpret letters,
numbers and operation signs
as one group of symbols

/a2 +p2= /224 b% = a+b

¢ (ab) = cacb

(a.+ b)2 = a2 + b

5+ 2 (3 +7)

]
~3
(]

3x, 2x4, 4x5 are like

terms as they all have

x and number in front

or 3Xx + h same as 3xh
h h

2
2xy“ + 2
- 2 L= xy? 42y

veT




































TABLE 18

DESCRIPTIONS AND EXAMPLES OF ERROR TYPES 145
Error Category Code Description Example Max.*
Sign Errors csMl -“a +- b ==(a +« b) =5 .« =6 = =30 2
CsM2 -a+ b=ab =5 .« 6 =30 2
a -+ "b=ab 5. =6 =30
ASM1 -a (b - c) = ab + ac -3 (4-5)=3+4+3:+5 4
ASM2 “a (b -~ c¢c) = -ab - ac -3 (4-5)=-3+-4-3:+5 4
ASM3 -a (b - ¢c) = ab - ac -3 (4-5)=3-+-4-3.5 4
PSM1 ax +~b = abx 9m + ~3 = 27m 2
PSM2 —ax (bx + c) where “5p (2p + 7) = lOp2 + 35p 4
~ax - bx = abx?
PSM3 —ax (bx + c) where “5p (2p + 7) = ‘10p2 + 35p 4
-axX - ¢ = acx
PSM4 -ax (bx - c) where -5p (2p - 7) = -10p% - 35p 4
-ax - ¢ = -acx
PSM5 -a (bx + c) where -5 {(2p + 7) = 10p + 35 4
-a +« bx = abx
PSM6 -a (bx + ¢) where -5 (2p + 7) = ~“10p + 35 3
-a - ¢c = ac
PSM7 —a (bx - c) where -5 (2p - 7) = —-10p - 35 1
~a + ~c = ~ac
PSMB -ax (¢ - bx) , ~5p (7 - 2p) = -35p - 10p° 1
—ax - ~bx = ~abx
CsAl a+-b=-(a-Db) (b <a) 8 + -3 = -5 2
CSA2 a+b=Db-=-a(b>a) 10 + —24 = 14 2
CSA3 “a+b=a+b -10 + —13 = 23 2
PSAl —ax™ + “bx™ = (a + b) x" -2x2 + “5x? = 72 2
PSA2 -px™ + ax™ _ (b - a) x" 5r 4+ ~2lr = lér 2
ax® +-pxh (b > a) -23x2 + 12x2= 11x2
PSA3 “ax™ + bx™ = ~(b - a) x" “6w? + 15w’ = 9w 2
(b > a)
PSAd —ax™ + -px" = (a + b) x" 2
{(indirect)
PSA5 ax™ + ~bx™ = (b - a) x"(b>a) 3
{indirect)
PSA6 —ax™ + bx" = - (b - a)x" (b> a) 1
(indirect)
CSS1 a-~"h=-(a + b) 13 - 12 = —25 2
Css2 “a - "b="(b-a) (b > a) “40 - 73 = ~33 2
CSS3 “—a-b=Db+a -27 - 32 = 59 2
Css4 a-b=Db-a (b~ a) 25 - 35 =10 2
CSS5 "a - "b=a-D>b (a>b) =41 - —21 = 20 2



Table 18 (cont'd.)

146

Error Category Code Description Example Max.*
PSSl ax® - bx" = (b - a) x" (b > a) 4p2 - 6p2 - 2p2 2
PSS2 ax™ - bx" = ~(a - b) x" (b > a) 8d2 - 7d2 = ‘d2 3
PSS3  -~ax” - bxD = (a - b) x" -18x2 - 15x% = -3x° 1
Basic Fact Errors CFl** a+b=c(c+ta-b) 2 - 5=11 4
CF2** at+tb=c (ctat+hbh) 2+5=28 16
PF1** ax" + bx" = cx" (c+a - b 2%+ 3x = 7x° 16
PF2** ax + bx = cx (c #£ a + b) 2x + 3x = 4x 11
Wrong Operation CW1** a-b=a+hb 13 . 9 = "4 4
cw2** a+b=a-b 18 + =7 = ~126 6
CW3** a-b=a+b "40 - ~73 = "113 6
CWa** a-"b=a-b 13 --12=1 2
CW5 "a-b=a-b =14 - 12 = 2 2
CWé at~"b=a+h 18 + -7 = 25 4
PW1** ax™ - bx™ = (a +b) 2T 4w - 9w’ = 13w/ 4
PW2 "a (bx + ¢) = (Tatb) x + ac “6 (13a + 8) = 7a + -48 4
PW3 "a (bx + c) = Tabx + ("a + ¢) “6 (13a + 8) = ~78a + 2 4
PW4 “ax (bx + c) = (a + b) x + acx “5p (2p - 7) = “3p + 35p 4
PWS -ax (bx + ¢) = abx® + (a +c) x  ~5p (2p - 7) = -10p° - 12p 4
PWe** ax - b= (a+b)x 9m . =3 = 6m 2
PHT**  ax - bx = (a + b) x° 18a - da = 22a° 2
PW8 ax - bx™ = (a +b) x1*P tw - 9w = 13° 4
PWO* * ax + bx = abx 5x + 3x = 15x 5
PW1Q** ax" + px" = abx" 4x? + 7x2 = 28x2 4
PWll** ax + bx = abx (indirect) 4
PWL2** ax™ + bx"™ = abx" (indirect) 2
PW13 (ax™ + b) - (cx + 4) (17x +2) - (12x 4 9) 2
= (a+c)xh- (b+t+d) =29x - 11
P14 (ax® - b) - (cx - @) (842 - 13) - (7d°% - 4) 2
= (a+c)xn- (b+d) = 1542 - 17
PW15 ax + “bx" = + (a + b) x" 5r+73r = 8r 7
P16 ax” + bx" = apx’" 1x® + 7x% = 28x* 2
PW17 ax + x = ax2 13x + x = l3x2 2
PW18 (ax® + b) - (cx" + d) (8a% - 13) - (7d% - 4 4
= acx2n + adxd + bex? + bd = 56a4 - 3242 + 9142 + 52
Distribution AD1 a-(b+c)=a-b+c 169 - (153 + 189) = 169 - 153 + 189 2
AD3 “a (b -c) =ab-c ~59 (65 - 97) = °59 - 65 - 97 4
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Table 18 (cont'd.)
Error Category Code Description Example Max . *
AD4 a-(b+c)=a-b+a-c 169 - (153 +189) =169 -153+169 -189 2
ADS a-(b+c)=a-»>b ta-c 169 - (153 +189) =169 - 153 +169 - 189 2
PD1 “a (bx + c) = "abx + ¢ "6 (13a + 8) = “78a + 8 4
PD2 “ax (bx + ¢) = Tabx + ¢ “6x (3x + 4) = ‘18x2 + 4 4
PD3 (ax™ - b) - (cx" - Q) (4p = 3) - (6p° - 5) 2
= ax0 - b - cxnh - 4d) = 4p2 - 3 - 6p2 - 5_
PD4 {ax + b) - (cx + d) (17x + 2) - (12x + 9) 2
=ax +b-cx +d =17x + 2 - 12x + 9
PD5 —ax (bx + c) = abx? + ac “7w (3w - 6) - '21w2 + 42 4
PD6 “a (bx + c) = bx + ac "6 (13a + 8) = 13a - 48 4
Grouping AGlt ab+cb=a+c-b 19 - 107 + ~42 - 107 8
=19 - 107 + —42 . 107
AG2 ab+ cb-d= (a+c) b (58 »+ 171 + (43 - 171) - 516 2
= (58 + 43 - 516) 171
AG3 a+ b (c ~4d) =(@+7b) (c-4d) 139 + -5 (487 - 632) 2
= {139 + -5) (487 - 632)
AG4 ab +b=a (b + Db) 35 - 789 + 789 2
= 35 (789 + 789)
AGS ab+cb-d=(a+c) (b+d) -d (58 - 171) + (43 - 171) - 516 2
= (58 + 43) (171 + 171) - 516
ace* ab+cb=(a+c) (b+Db) 19 - 107 + —42 - 107 2
= (19 + -42) (107 + 107)
PG1 ax +”b(cx-d) =(ax+b) (cx-4d) 5r + =3 (7r - 2)
= 6r + -3) (7r - 2)
Incorrect ALl writes -+ instead of + 12
Symbolism
AL2 writes + instead of - 12
PL1 writes + instead of + 19
PL2 writes + instead of - 19
Numerical Bases AB1 al - oAM= (a - a)n+m 82 . 84 = 646 6
Exponent Errors AEM1 a-a-=a 231 « 231 = 231 3
AEM2 a - a®=al 107 - 107° = 1073 1
AEM3 al - aM= gt gt . g7 = g?8 2
PEM1 ax bx - abx 8a * 13a = 104a 2
PEM2 ax bx" = abx" 4w 9w5 = 36w5 4
PEM3° ax™ + bx™ = abx" "™ 11n3 « 2n° = 22n'° 4
PEM4 Tax (bx + c¢) = abx + acx “5p (2p - 7) = T1l0p + 35p 4
PEM5 ax bxn = abx 4w - 9w5 = 36w 4
PEM6° ax™ + bx™ = abx 11x° + 2x° = 22x 4
AEalt ab + cb = (a +c) b2 19 - 107 + =42 - 107 = (19 + —42) 1072 6
AEA2 ach + b = (“a +b) 2" -9 - 182 + 17 - 18% = (-9 + 17) 187 2
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Table 18 (cont'd.)
Error Category Code Descriptior Example Max. *
PEAL® ax + bx = (a + b) »° 16d + 31d = 4742 5
PEA2R ax” + pbx" = (a + b) x2n -4x2 + 5x2 = x4 4
PEA3** ax + bx = (a + b} ):2 (indirect) 4
PEA4** ax" + bx" = (a + b) ™ (indirect) 2
PES1 ax -bx = (a - b) x2 2X - 3x = 'x2 3
PES2 ax" - bx" = (a - b) x°" 4p? - gp? = '2p4 2
Like Term Errors PT1°® ax + b= (a + b) x 27d - 10 = 174 14
pT2° ax” + b = (atb) " 15x% + 3 = 18x° 4
PT3° ax + b = (a + b) x (indirect) 10
PT4° ax™ + b = (a + b) x" (indirect) 4
PT5° ax + bx = (a + b) an*l 15x2 + 3x = 18x3 2
PT6**  ax" + bx = (a + b) x0T 1 6
{(indirect)
° n n 2 2
PT7 ax + bx = (a +Db) x 15x° + 3x = 18x 2
PT8° ax™ + bx = (a + b) x" (indirect) 6
PT9 ax+"b (cx + d) 5r + 73 (7r + 2) 2
= (ax + cx) + ("b+ 4) = 12r + 71
Miscellaneous PM1 omits variable 2x + 3x = 5 32
PM2 e ox0 = (m + n) X z4 . 29 = 13z 2
AM3 a-b=Db-a 169 - (189 + 156) = (189 + 156) - 169 4
PM4 x" o 2x" +m z4 - z9 = 2213 2
PM5 (ax + b) - (cx + d) = (17x + 2) - (12x + 9) 4
(a-c)x+ (b+d) = 5x + 11
B blanks
I incomplete solution
D correct, but different
Others ab + b = ab2 13 *+ 789 + 789 = 13 7892 2
*Max. means the maximum number of items in which the error could arise.
*%3, bEI
*a, bEN, c&I
afN, bEfI

Safl, b&N
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GRADE AND SEX: 9M-M 9M-F 10M-M 10M-F 9H-M 9H-F 10H-M 10H-F TOTAL
FREQUENCY 5<o 50 5>o 5<o 50 5>o 5<o 50 5>o 5<0 50 5>0 5<o 50 5>0 5<0 50 5>o 5<o 5:0 5>0 5<o 5=o 5>o 5<o 5=o 5>0
ERRORS
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
Csh2 4 2 11 2 2 1 2 0 14 1
Csa3 302 4 1 1 2 1 1 0 12 3
css1 2 0 2 0
css2 5 5 2 1 1 1 0 13 2
css3 2 2 3 2 2 1 1 2 0 13 3
css4 9 3 3 3 1 021 1
Css5 4 5 1 2 2 1 3 0 18 1
WR.OP. Wl 3 1 1 5 0 0
a2 4 2 2 3 1 3 18 0 0
a3 7 2 4 3 1 3 4 1 2 1 1 1 20 4 6
cwd 5 4 303 1 3 3 6 5 3 2 0 22 16
w5 5 5 5 5 1 2 2 1 1 0 14 13
e 2 1 1 1 1 32 1
BS.FT. CF1 5 1 2 1 6 1 3 20 2 0
CF2* 9 8 2 6 2 4 1 3 0 0
SIGN: ASM1* 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
DIST.  ADl 4 3 2 1 2 1 1 1 3 4 0 15
ap3 1 1 31 11 4 2 2
AD4 2 2 2 11 11 1 2 6 301 1 3 0 15 25
AD5 1 2 2 2 2 1 2 2 1 5 2 0 12 11
GROUP. AGl 3 1 2 1 1 1 1 1 9 1 1
AG2 1 1 3 2 1 1 1 0 2 1
AG3 2 2 1 1 2 1 0 4 8
AG4 5 4 2 3 4 5 1 3 4 2 3 2 2 0 21 21
AGS5 2 0 0 2
AG6 1 0 1 o0
INCOP. AL1* 2 2 1 4 1 1 1 12 0 0
A2* 1 1 0 0
NO.BS. ABl 5 1 2 2 2 3 2 5 2 0
EXP.  AEML 2 1 1 2 0 2
AEM2 1 0 0 1
ARM3 1 1 1 1 0 3 1
AEAL 2 1 11 1 11 1 1 7 3 0
AEA2 4 1 302 1 1 1 0 10 3
MISC.  AM3 2 4 2 2 2 3 2 1 1 2 1 6 11 5
ab + b = ab? 1 2 4 3 3 3 2 1 2 3 2 1 0 16 11
{cont'd.)

TABLE 19. Summary of the frequency of errors for different groups



Table 19 (cont'd.)
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GRADE AND SEX:

<

FREQUENCY

ERRORS

9M-M

>

50 50 50

<

50

10M-M
< = >

50 50 50

10M-F 9H-M

< = > < = >

50 50 50 50 50 50

9H-F 10H-M 10-H-F

< = > < = > < = > <

50 50 50 50 50 50 50 50 50 50

TOTAL

50

>

50

SIGN: PSML
PSM2
PSM3
PEM4
PSMS5
PSM6
PSM7
PSM8
pPSal
PSA2
PSA3
PSA4
PSA5 1
PSAG*
PSS1

pPSS2*
pPSS3*

PF1*

PF2*

PWL*

Pw'2 *

PW3

Pw4 1

PW5*

PW6

PW/

PW8*

Pw9* 1
PWlO* 1
PW11*
PW12*
PW13*

PWl4
PWL5* 2
PW16
PWL17
PW18 1

PD1 3

PD2 2

PD3

PD4

PD5* 3

PD6

LSRR N L

WROP.

N O 0w

DIST.

11

10

= o= =N

= e N W W

N N

= o s = e

[ = TR R
=

— P N W

— —
—
[
[\
w o 1 O

O W o O N O O O 0 0o o oW
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C= ) |
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=
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=
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Table 19 (cont'd.)
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MM 10M-M 10M-F

< = > < = > < = > < = >

5 50 50 50 50 50 50 50 50 50 50 50

GRADE AND SEX: M-F

FREQUENCY

ERRORS

9H-M 9H-F 10H-M 108-F

< = > < = > < = > < = > <

50 50 50 50 50 50 50 50 50 50 50 50

TOTAL

50 50

>

50

PGl 1 12

PLI* 1

PL2*

PEML 3 1
P2 2 2 1 2 1 1
PEM3 1 1

PRM4 8 1 3 2 3 1 5 1
PEM5*

PEM6*

PRAl 4 2 2 2 2
PEA2 4 3 1 5
PEA} 3 1 2 1
PEA4*

PESL*

PES2 11 1

pPT1*
P12
P13
P4
PT5
PI6* 1 1
P17 1

PI8* 1

P19 2 2 1

pM1¥ 10 6 13
PMR*
PM3*
pM4
PM5*

GROUP.
INCOP.

— Oy Y

IK.T.

L R )
—
—

MISC.

(6, BN AN - B - N =4

O O N O W D O PO Oy

(@]
(%)
=N
=N
[ =
(@]

0O O O

(=2 O0 B e B e B e S oS = 2 e = T o S o B e B o B - B O T e N e N e B = o B e BN - BN == BRGSO I L e B - B

O P o o O e o o o O o o o O e OO DO o O W

*These errors were not made systematically by either student.



TABLE 2

Sion Errors

Grade, Program, Sex QMM OM-F 10M-M 10M-F 91 OH-F 108-M 108-F TOTAL

< = > < = > < = > < = > < = > < = > < = > < = > < - >

**Frequency 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 S50 50 50 50 50 50 50 50 50 50

*RRErTOr Type Number of Students

Sign
CSML
CsM2
Csal
Csa2
Csa3
Cssl
(Ss2
Css3
(Css4
(SS5

—
-1 -1 -3

O OO O OO0 OO O
o
b OoO Wk o oo

14

N
N R
—
—
OB o

13
13
21
18

C=_ AN =T S RN S, I (N6 I VS BN N (N i G i NG )
[y}

LUl W W WL
B O RO
[NCRNRRN NeRy
—
—
wW = o
—

ASM3 1 1 00

PSMl
psM2
PaM3
+PSM4
PSM5
PSM6 2
b7 1
+PSM3 3
PSAl
+PSA2 11 3 7
PSA3 2
PSa4
PSAS5 1 1 1 1
PSA6
+PSS1 8 2 2 2 1
Y 2 1
PSS3

[SCREN QUi
—
B — — o
[
el i N
—
Y-
[\
o
—
—
[N

— — &> = =
—
—

O OO O N OO -1 WO OO OO

(%]
O O UTOOD OO N MNDILWODO O O = - w

—
— — oo
—
—
O W OO N OO OO OO U WLWwoOY -] O
—

*9M-M, for example, denotes grade nine matriculation males.

**1c¢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 more
than 50% of the possible occasions.

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

+A comon algebraic error.,









