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Appendix B

Tables

TABLE B.1: AREAS BENEATH
THE NORMAL CURVE

How to use this table:

1. Compute the z score based on the raw score and the mean of the
sample.

2. Read to the right of the z score to determine the percentage of
area underneath the normal curve or the area between the
mean and computed z score.
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TABLE B.2: T VALUES NEEDED FOR
REJECTION OF THE NULL HYPOTHESIS

How to use this table:

1. Compute the t value test statistic.

2. Compare the obtained t value to the critical value listed in
this table. Be sure you have calculated the number of degrees
of freedom correctly and you have selected an appropriate
level of significance.

3. If the obtained value is greater than the critical or tabled
value, the null hypothesis (that the means are equal) is not
the most attractive explanation for any observed differences.

4. If the obtained value is less than the critical or table value, the
null hypothesis is the most attractive explanation for any
observed differences.
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TABLE B.3: CRITICAL VALUES FOR ANALYSIS
OF VARIANCE OR F TEST

How to use this table:

1. Compute the F value.

2. Determine the number of degrees of freedom for the numer-
ator (k – 1) and the number of degrees of freedom for the
denominator (n – k).

3. Locate the critical value by reading across to locate the
degrees of freedom in the numerator and down to locate the
degrees of freedom in the denominator. The critical value is
at the intersection of this column and row.

4. If the obtained value is greater than the critical or tabled
value, the null hypothesis (that the means are equal to one
another) is not the most attractive explanation for any observed
differences.

5. If the obtained value is less than the critical or tabled value,
the null hypothesis is the most attractive explanation for any
observed differences.
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df for the Numerator

df for the
Denominator

Type I
Error Rate

1 2 3 4 5 6

1 .01 4052.00 4999.00 5403.00 5625.00 5764.00 5859.00

.05 162.00 200.00 216.00 225.00 230.00 234.00

.10 39.90 49.50 53.60 55.80 57.20 58.20

2 .01 98.50 99.00 99.17 99.25 99.30 99.33

.05 18.51 19.00 19.17 19.25 19.30 19.33

.10 8.53 9.00 9.16 9.24 9.29 9.33

3 .01 34.12 30.82 29.46 28.71 28.24 27.91

.05 10.13 9.55 9.28 9.12 9.01 8.94

.10 5.54 5.46 5.39 5.34 5.31 5.28

4 .01 21.20 18.00 16.70 15.98 15.52 15.21

.05 7.71 6.95 6.59 6.39 6.26 6.16

.10 .55 4.33 4.19 4.11 4.05 4.01

5 .01 16.26 13.27 12.06 11.39 10.97 10.67

.05 6.61 5.79 5.41 5.19 5.05 4.95

.10 4.06 3.78 3.62 3.52 3.45 3.41

6 .01 13.75 10.93 9.78 9.15 8.75 8.47

.05 5.99 5.14 4.76 4.53 4.39 4.28

.10 3.78 3.46 3.29 3.18 3.11 3.06

7 .01 12.25 9.55 8.45 7.85 7.46 7.19

.05 5.59 4.74 4.35 4.12 3.97 3.87

.10 3.59 3.26 3.08 2.96 2.88 2.83

8 .01 11.26 8.65 7.59 7.01 6.63 6.37

.05 5.32 4.46 4.07 3.84 3.69 3.58

.10 3.46 3.11 2.92 2.81 2.73 2.67

9 .01 10.56 8.02 6.99 6.42 6.06 5.80

.05 5.12 4.26 3.86 3.63 3.48 3.37

.10 3.36 3.01 2.81 2.69 2.61 2.55

10 .01 10.05 7.56 6.55 6.00 5.64 5.39

.05 4.97 4.10 3.71 3.48 3.33 3.22

.10 3.29 2.93 2.73 2.61 2.52 2.46

Table B.3 Critical Values for Analysis of Variance or F Test

(Continued)
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df for the Numerator

df for the
Denominator

Type I
Error Rate

1 2 3 4 5 6

11 .01 9.65 7.21 6.22 5.67 5.32 5.07

.05 4.85 3.98 3.59 3.36 3.20 3.10

.10 3.23 2.86 2.66 2.54 2.45 2.39

12 .01 9.33 6.93 5.95 5.41 5.07 4.82

.05 4.75 3.89 3.49 3.26 3.11 3.00

.10 3.18 2.81 2.61 2.48 2.40 2.33

13 .01 9.07 6.70 5.74 5.21 4.86 4.62

.05 4.67 3.81 3.41 3.18 3.03 2.92

.10 3.14 2.76 2.56 2.43 2.35 2.28

14 .01 8.86 6.52 5.56 5.04 4.70 4.46

.05 4.60 3.74 3.34 3.11 2.96 2.85

.10 3.10 2.73 2.52 2.40 2.31 2.24

15 .01 8.68 6.36 5.42 4.89 4.56 4.32

.05 4.54 3.68 3.29 3.06 2.90 2.79

.10 3.07 2.70 2.49 2.36 2.27 2.21

16 .01 8.53 6.23 5.29 4.77 4.44 4.20

.05 4.49 3.63 3.24 3.01 2.85 2.74

.10 3.05 2.67 2.46 2.33 2.24 2.18

17 .01 8.40 6.11 5.19 4.67 4.34 4.10

.05 4.45 3.59 3.20 2.97 2.81 2.70

.10 3.03 2.65 2.44 2.31 2.22 2.15

18 .01 8.29 6.01 5.09 4.58 4.25 4.02

.05 4.41 3.56 3.16 2.93 2.77 2.66

.10 3.01 2.62 2.42 2.29 2.20 2.13

19 .01 8.19 5.93 5.01 4.50 4.17 3.94

.05 4.38 3.52 3.13 2.90 2.74 2.63

.10 2.99 2.61 2.40 2.27 2.18 2.11

20 .01 8.10 5.85 4.94 4.43 4.10 3.87

.05 4.35 3.49 3.10 2.87 2.71 2.60

.10 2.98 2.59 2.38 2.25 2.16 2.09

Table B.3 (Continued)
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df for the Numerator

df for the
Denominator

Type I
Error Rate

1 2 3 4 5 6

21 .01 8.02 5.78 4.88 4.37 4.04 3.81

.05 4.33 3.47 3.07 2.84 2.69 2.57

.10 2.96 2.58 2.37 2.23 2.14 2.08

22 .01 7.95 5.72 4.82 4.31 3.99 3.76

.05 4.30 3.44 3.05 2.82 2.66 2.55

.10 2.95 2.56 2.35 2.22 2.13 2.06

23 .01 7.88 5.66 4.77 4.26 3.94 3.71

.05 4.28 3.42 3.03 2.80 2.64 2.53

.10 2.94 2.55 2.34 2.21 2.12 2.05

24 .01 7.82 5.61 4.72 4.22 3.90 3.67

.05 4.26 3.40 3.01 2.78 2.62 2.51

.10 2.93 2.54 2.33 2.20 2.10 2.04

25 .01 7.77 5.57 4.68 4.18 3.86 3.63

.05 4.24 3.39 2.99 2.76 2.60 2.49

.10 2.92 2.53 2.32 2.19 2.09 2.03

26 .01 7.72 5.53 4.64 4.14 3.82 3.59

.05 4.23 3.37 2.98 2.74 2.59 2.48

.10 2.91 2.52 2.31 2.18 2.08 2.01

27 .01 7.68 5.49 4.60 4.11 3.79 3.56

.05 4.21 3.36 2.96 2.73 2.57 2.46

.10 2.90 2.51 2.30 2.17 2.07 2.01

28 .01 7.64 5.45 4.57 4.08 3.75 3.53

.05 4.20 3.34 2.95 2.72 2.56 2.45

.10 2.89 2.50 2.29 2.16 2.07 2.00

29 .01 7.60 5.42 4.54 4.05 3.73 3.50

.05 4.18 3.33 2.94 2.70 2.55 2.43

.10 2.89 2.50 2.28 2.15 2.06 1.99

30 .01 7.56 5.39 4.51 4.02 3.70 3.47

.05 4.17 3.32 2.92 2.69 2.53 2.42

.10 2.88 2.49 2.28 2.14 2.05 1.98

35 .01 7.42 5.27 4.40 3.91 3.59 3.37

.05 4.12 3.27 2.88 2.64 2.49 2.37

.10 2.86 2.46 2.25 2.14 2.02 1.95

40 .01 7.32 5.18 4.31 3.91 3.51 3.29

.05 4.09 3.23 2.84 2.64 2.45 2.34

.10 2.84 2.44 2.23 2.11 2.00 1.93

(Continued)
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df for the Numerator

df for the
Denominator

Type I
Error Rate

1 2 3 4 5 6

45 .01 7.23 5.11 4.25 3.83 3.46 3.23
.05 4.06 3.21 2.81 2.61 2.42 2.31
.10 2.82 2.43 2.21 2.09 1.98 1.91

50 .01 7.17 5.06 4.20 3.77 3.41 3.19
.05 4.04 3.18 2.79 2.58 2.40 2.29
.10 2.81 2.41 2.20 2.08 1.97 1.90

55 .01 7.12 5.01 4.16 3.72 3.37 3.15
.05 4.02 3.17 2.77 2.56 2.38 2.27
.10 2.80 2.40 2.19 2.06 1.96 1.89

60 .01 7.08 4.98 4.13 3.68 3.34 3.12
.05 4.00 3.15 2.76 2.54 2.37 2.26
.10 2.79 2.39 2.18 2.05 1.95 1.88

65 .01 7.04 4.95 4.10 3.65 3.31 3.09
.05 3.99 3.14 2.75 2.53 2.36 2.24
.10 2.79 2.39 2.17 2.04 1.94 1.87

70 .01 7.01 4.92 4.08 3.62 3.29 3.07
.05 3.98 3.13 2.74 2.51 2.35 2.23
.10 2.78 2.38 2.16 2.03 1.93 1.86

75 .01 6.99 4.90 4.06 3.60 3.27 3.05
.05 3.97 3.12 2.73 2.50 2.34 2.22
.10 2.77 2.38 2.16 2.03 1.93 1.86

80 .01 3.96 4.88 4.04 3.56 3.26 3.04
.05 6.96 3.11 2.72 2.49 2.33 2.22
.10 2.77 2.37 2.15 2.02 1.92 1.85

85 .01 6.94 4.86 4.02 3.55 3.24 3.02
.05 3.95 3.10 2.71 2.48 2.32 2.21
.10 2.77 2.37 2.15 2.01 1.92 1.85

90 .01 6.93 4.85 4.02 3.54 3.23 3.01
.05 3.95 3.10 2.71 2.47 2.32 2.20
.10 2.76 2.36 2.15 2.01 1.91 1.84

95 .01 6.91 4.84 4.00 3.52 3.22 3.00
.05 3.94 3.09 2.70 2.47 2.31 2.20
.10 2.76 2.36 2.14 2.01 1.91 1.84

100 .01 6.90 4.82 3.98 3.51 3.21 2.99
.05 3.94 3.09 2.70 2.46 2.31 2.19
.10 2.76 2.36 2.14 2.00 1.91 1.83

Infinity .01 6.64 4.61 3.78 3.32 3.02 2.80
.05 3.84 3.00 2.61 2.37 2.22 2.10
.10 2.71 2.30 2.08 1.95 1.85 1.78

Table B.3 (Continued)
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TABLE B.4: VALUES OF THE CORRELATION
COEFFICIENT NEEDED FOR REJECTION OF
THE NULL HYPOTHESIS

How to use this table:

1. Compute the value of the correlation coefficient.

2. Compare the value of the correlation coefficient with the crit-
ical value listed in this table.

3. If the obtained value is greater than the critical or tabled
value, the null hypothesis (that the correlation coefficient is
equal to 0) is not the most attractive explanation for any
observed differences.

4. If the obtained value is less than the critical or tabled value,
the null hypothesis is the most attractive explanation for any
observed differences.
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One-Tailed Test Two-Tailed Test

df .05 .01 df .05 .01

1 .9877 .9995 1 .9969 .9999

2 .9000 .9800 2 .9500 .9900

3 .8054 .9343 3 .8783 .9587

4 .7293 .8822 4 .8114 .9172

5 .6694 .832 5 .7545 .8745

6 .6215 .7887 6 .7067 .8343

7 .5822 .7498 7 .6664 .7977

8 .5494 .7155 8 .6319 .7646

9 .5214 .6851 9 .6021 .7348

10 .4973 .6581 10 .5760 .7079

11 .4762 .6339 11 .5529 .6835

12 .4575 .6120 12 .5324 .6614

13 .4409 .5923 13 .5139 .6411

14 .4259 .5742 14 .4973 .6226

15 .412 .5577 15 .4821 .6055

16 .4000 .5425 16 .4683 .5897

17 .3887 .5285 17 .4555 .5751

18 .3783 .5155 18 .4438 .5614

19 .3687 .5034 19 .4329 .5487

20 .3598 .4921 20 .4227 .5368

25 .3233 .4451 25 .3809 .4869

30 .2960 .4093 30 .3494 .4487

35 .2746 .3810 35 .3246 .4182

40 .2573 .3578 40 .3044 .3932

45 .2428 .3384 45 .2875 .3721

50 .2306 .3218 50 .2732 .3541

60 .2108 .2948 60 .2500 .3248

70 .1954 .2737 70 .2319 .3017

80 .1829 .2565 80 .2172 .2830

90 .1726 .2422 90 .2050 .2673

100 .1638 .2301 100 .1946 .2540

Table B.4 Values of the Correlation Coefficient Needed for Rejection of the Null
Hypothesis
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TABLE B.5: CRITICAL VALUES FOR THE
CHI-SQUARE TEST

How to use this table:

1. Compute the χ2 value.

2. Determine the number of degrees of freedom for the rows
(R – 1) and the number of degrees of freedom for the columns
(C – 1). If it’s a one-dimension table, then you have only
columns.

3. Locate the critical value by locating the degrees of freedom in
the titled (df ) column, and under the appropriate column for
level of significance, read across.

4. If the obtained value is greater than the critical or tabled
value, the null hypothesis (that the frequencies are equal to
one another) is not the most attractive explanation for any
observed differences.

5. If the obtained value is less than the critical or tabled value,
the null hypothesis is the most attractive explanation for any
observed differences.
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Level of Significance

df .10 .05 .01

1 2.71 3.84 6.64

2 4.00 5.99 9.21

3 6.25 7.82 11.34

4 7.78 9.49 13.28

5 9.24 11.07 15.09

6 10.64 12.59 16.81

7 12.02 14.07 18.48

8 13.36 15.51 20.09

9 14.68 16.92 21.67

10 16.99 18.31 23.21

11 17.28 19.68 24.72

12 18.65 21.03 26.22

13 19.81 22.36 27.69

14 21.06 23.68 29.14

15 22.31 25.00 30.58

16 23.54 26.30 32.00

17 24.77 27.60 33.41

18 25.99 28.87 34.80

19 27.20 30.14 36.19

20 28.41 31.41 37.57

21 29.62 32.67 38.93

22 30.81 33.92 40.29

23 32.01 35.17 41.64

24 33.20 36.42 42.98

25 34.38 37.65 44.81

26 35.56 38.88 45.64

27 36.74 40.11 46.96

28 37.92 41.34 48.28

29 39.09 42.56 49.59

30 40.26 43.77 50.89

Table B.5 Critical Values for the Chi-Square Test
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