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Appendix 1: Method for ranking data in statistical tests

P 1 Organize the data inio ascending order of values (see specimen data below).
I

| 2 Allocate rank 1 to the lowest valye,

Both scores of 12 are given the average rank of positions 2and 3,
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; Appendiy 2: The critical values of U/

Table 1: Criticaj values of Ufor g one-tailed test at p = -005; two-tailed test at p =.01 (Mann-Whitney)

1012 13 15 1 13 19 21 29
T 18 15 17 18 og 2 24 28 og
M 183 16 18 20 oo 24 271 29 31 33
18 16 18 21 oa 26 29

14 15 16 17 1g 19
1 - - L - - < - = . - - -
2 - - - - - = - - = - = - - = - s - -0
3 ~ 2 - s - 0 0 o 4 1 T2 2 2 5 3
4 - = - - 12 2 3 3 4 5 5 g g 7
, 5 - - = 3 4 5 g 7 78 9 10 91 12
6 5 6 7 9 1o 1M 12 43 45 16 17
7 7 9
8 9

SRERY
s =
T

ES e e

’ —12\25 Note that the next score is ranked 4, not 3,
; 12 2.5
15 s 4
17 5 . :
18 7 . The three scores of 18 are each given the average rank of positions 6,7and 8, ie, 7
18 7 Note that the next scoreisrank 9, not 8,
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¢ Table 4: Critica) values of Utor 5 One-tailed test at P =.05; two-taijeq testat p = 0 (Mann-Whitney)

20 16 17 18 79
N 1 - = - < - - = - - - 8
1 2 ~ - = -0 0 ¢ 1 1 1 1 2 2 2 3 3 4
5 3 - -0 0 2 2 3 3 4 5 5 6 7 T 8 g 9 1o
10 . f - - 0 1 o 3 4 5 5 7 g4 9 10121 13 q4 o 16 17
6 5 - 0 1 2 4 5 6 8 .91 1 18 15 16 15 +g 20 20 o3
22 6 -0 2 3 5 A 8 10 12 4 16 17 19 21 23 25 26 og 30
28 . 7 - 0 2 4 6] 8 11 13 15 17 19 21 24 o 28 30 33 35 37
34 g 8 - 1 3 5 8 10 13 15 18 20 23 26 og 31 33 36 39 44 44
40 9 - 1 3 6 9 12 15 18 21 o4 27 30 33 36 39 40 45 48 51
47 : 10 T4 7y 14 17 o9 24 27 31 34 37 41 wu 48 51 55 58
53 11 -1 5 g 12 16 19 23 2731 3a 38 42 45 5 54 57 g4 65
60 12 T2 5 9 143 721 og 30 34 33 4o 47 51 55 g 64 68 7o
67 13 T2 86 10 15 19 24 og 33 37 49 47 51 56 gy 65 70 75 80
73 14 = 2 7 11 s 21 26 3¢ 36 41 4p 51 56 61 66 71 77 82 g7 ¢
80 15 = 3 7 12 18 23 28 33 39 44 5o 55 61 65 72 77 83 88 94 1
87 16 - 3 8 i4 19 o5 30 36 42 48 54 gp 65 7177 83 89 95 o9 10
93 17 38 9 45 oo 26 33 39 45 51 57 64 70 77 83 89 gp 102 109 11,
100 18 - 4 9 1p 22 28 35 41 48 355 61 68 75 82 88 g5 102 109 116 12
107 19 -~ 4 10 147 23 30 37 44 51 5g 65 72 8o 87 94 1oy 109 116 123 13¢
[14 : 20 = 4 11 18 25 92 100 107 115 123 130 13¢
: in y of the table indicate that no decision is Possible at the stated level of significance. For any N, and N,

t a given leve| of significance if jt is equal to-or less than the critical values shown,

= Appendix 3: The criticaj values of T for the Wilcoxon Maiched pajys Signed

% Ranks test :
2 i Level of significance for 2 one-tailed test

8 .05 025 .07 005
13 Leve] of signiﬁcance_for a two-tajled iest
20 N 70 05 02 oop
27 ' 5 o
34 6 2 0
41 7 3 2 0
48 8 - 5 3 1 0
55 9- 8 |5 3 T
62 10 10 | g 5 3
69 11 13 | 10 . 7 5
76 12 17 13 9 7
83 - 13 o9 17 12 9
90 14 - o5 121) 16 12
%8 15 80 25 © g 15
05 ¢ 4s 385 - / 29 23 19
112 17 41 34 27 23
e 18 47 40 32 27
er ¢ 19 53 48 37 32 _ l
20 60 52 43 37
21 67 58 49 42
; 22 7~5 6~5 f5 i Value of T that js equal to or less than the tableg vaue is significant
‘- =8 B9 SLEE 54 at or beyond the leve indicated.
= 91 81 69 & Source: Taken from Table 1 of McCormagk (1968) wis permission

. of the publisher






Appendix 4:

@E‘%E’i@@ég Valves ©.

Critical values of Spearman’s Rank Order @@wéiaﬁ@n@@eﬁicﬂ@n& {r )

Level of significance for two-iailed test

. .10 .05 .20 .01
L Level of significanice for cne-tailed test
b N .05 .025 .01 .005
L : 4 1.000.
5 800 1.000 1.000
6 829 .88  .943 1.000
7. 714. 786 .893  .929
8. 643. - 738 .833 .881
9 .600 700 783 833
10 564 648 745 794
11 536 618 709 755
12 503 587 671 727
13 484" 560 .648 .703
14 464 538 622 675
15 443 521 804 654
16~ .429 503 582 .635
_ 17 414 485 566 615
- 18 401 472 550 600
19 .391 460 535 584
20 .380 447 520 570
21 370 435 508 556
22 .361 425 496 544
23 .353 415 486 532
24 344 408 476 521
25 .337 398 466 511
26 - .831- 890 457 501
27 324 .382 448 491
28 317 375 440 483 -
29 312 368 433 475
30 ,.306 362 425 4p7

Values of r, that equal or exceed the tabled value are si

Source: Zar (1972)
With permission of the author and publisher

gnificant at or below the level indicated.
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slent ¢ ) Appendiy 5: Critical values of 2

Level of Significance for a cne-iaileq test
ar .10 .05 .025 .01 005 0005
1 1.64 2.71 3.84 5.41 6.64 10.83
Level of significance for a iwo-tailed test
dar .20 .010 .05 .02 .01 .0071
i 1.64 2.71 3.84 5.41 6.64 10.83
2 3.22 4.60 5.99 7.82 9.21 1382
3 4.64 6.25 7.82 984 1134 16.27
4 5.99 7.78 949 1167 13.28  18.45
5
6
7
8

7.29 824 1107 13.39  15.09 20.52

856  10.64 1259 1503 16.81 2246

9.80 1202 14.07 1662 18.48 24,30

11.03  13.36 18.51 18,17 .20.09 2612
9 1224 1468 1692 18.68 2157 27.88
10 13.44 16.99  18.37 21.16  23.21 29.59
11 1463 17.28 1968 2262 2472 31.26
12 1581 1855 21,03 24.05 2p.22 32.91
18 16.98 18.81 2235 25.47  27.69 34.53
14 1815 21.06 2368 26.87 2914 36.12
15 19.31 2231 2500 2826  30.58 37.70
16 20.46 2354  28.30 29.63 32.00 39.29
17 2162 2477  27.59 31.00 33.41 40.75
18 2276 25.99 2887 32.35 34.80 42.31
19 2390 27.20  30.14 33.69 36.19 43.82
20 2504 28.41  31.41 35.02 3757 45.32
21 26.17 29,62 32.67 3834 38.93  46.80
22 27.30 30.81  33.92 37.66  40.29 48.27
23  28.43 32.01 3517 3897 4164 49.73
24 2955 3320 3g.42 40.27 4298 51.18
25 30.68 34.38  37.65 41.57  44.31 52.62
26 31.80 35.56  38.88 42.86 4564 54.05
27 32.91 36.74  40.19 4414 45,96 55.48
28  34.03 37.92 4134 4542 4808 56.89
29 3514 39.09 4269 46.69 4959 58.30
30 36.25 40.26 43,77 47.96  50.89 59.70
32 3847 42.569  46.19 50.49 5349  62.49
34 4068 44.90 4860 53.00 56,06 65.25
36 4288 4r.21  51.00 5549 5860 67.99
38 4508 49.51 5338 57.97  61.16 70.70
40 4707 51.81 5576 60.44 6369 73.40
a4 51.64 5837 60.48 65.48 68.71  78.75
48 5599 60.91 6517 70.20 . 73.68 84.04
52 60.33 65.42 6983 78.02 7862 89.27
56  64.66 69.92 7447 79.82 8351 94.46
60 68.97 7440  79.08 84.58 88.38 99.61

Calculated valye of X2 must equal or exceed the tab
Source: abridged from Fisher and Yates (1 974).

le (critical) valuyes for significance at the level shown,







