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1. (1} fiiJ~~}EjJ (power) (3 :7})? (2) §)'f~)GBJ3~W power gf;_j[l:]@IZS]Jf;:? (4 :7}) (3} §5:9~ , §)'fg)GBJ:l~{tit'~1r,~ 

{'F power analysis? (3 :7}) 

2. 1±¥Ji1'J-t1Jt~Jl::B~ ' 1'f-@1~Ui~81~1§5t: , :fx1r,D~ff'm~~1§5l o im'mtlt1F,1'f-{~*U~5i;JW , R~tl-@~ffit~ 
sf;_JWJ~ 1HJ\:m-~~Ji'S' s B~ , ~1rH1t~B~ill@ff:Z§5l~ PJ PJ:'fJSlf--1-§18!;_] , (1) §J'fii>t8f:l~1-t-it'irillt!81'r1f55Ll'" , 'mt~~l 
§§[~f--t-El81? (S 5-}) (2} ~D5W:llt'm~fi11§1H~~Jsi , ~1r,JJ!M~~DfiiJnH'J1i~J:71t1T? (s :71) 

3. }itlrJ0 EJ1f:i~~6~5<')(f~5~Uff,~'£B~rs, • ~ s =x~~'jf*'4 • xl ~ff,~'£DJ!I~ · x2 ~~~~~_;, • y ~ff!§'£B~ 

rs, o ( 1:Y!§'£DJ!I~ 90(-6-)t}_t~-&~2Jilf£ • ~~ 90 ~m~2~1r o ~~~~:ii[Qll~~(-6-)t}_t~j(~_;, • ~5(1ffirrrl 
n~~-~~~_;,) (3(Df§rffl;fR5Jn~I(;If)(f.tl~ff · §!l7U l:fj§t~~l~~POJ) 
1'J!'£O_!fl.fJ x1 ~}tSfi:!W~~) x2 ff,~'£B~Fs, y 

100 4 9 

so 3 4 

75 4 8 

100 2 5 

500 40 20 

(1) §gl'if~ x1, x2, v t§mM~E~lf! o (4 :71) 

(2} t~Jl:: xl,x2 Bf;_jmm1~~=&*11S' 0.8 (alpha= o.os)? (4 :7}) 
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Appendix F: Critical Values 
of the F Distribution 
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Table 1 (_~ = 0,05 

Degrees of Freedom for Numerator 

1 2 3 4 5 6 7 8 9 10 15 20 25 30 40 50 

J 161.4 199,5 215.8 224.8 230.0 n:us 236.5 238.6 240.1 242.1 245.2 248.4 248.9 250.5 250.8 252.6 
2 18.51 19.00 19.16 19.25 19.30 19.33 19 15 19.37 19.38 19.40 19.43 19.44 19.46 19.47 19.48 19.48 
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.7l) 8.70 8.66 8.63 8.62 8.59 8.58 
4 7.71 6.94 6.59 6.39 6.26 6.16 6.(J9 6.04 6.00 5.96 5.86 5.80 5,77 5.75 5.72 5.70 
5 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.62 4.56 4.52 4.50 4.46 4.44 
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 3.94 3.87 3.83 3.81 3.77 3.75 
7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.51 3.44 3.40 :us 3.34 3.32 
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.22 3.15 3.11 3.08 3.04 3.02 
9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.01 2.94 2.89 2Ji6 2.83 2.80 

10 4.% .. 4.10 3.71 3.48 }.33 3.22 3.14 ].()7 3.02 2.98 2.85 7..77 2.73 2.70 2.66 2.64 
0 II 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.72 2.65 2.60 2.57 2.53 2.51 .... 
Ill 

12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.62 2.54 2.50 2.47 2.43 2.40 c ·e 13 4.67 3.81 3.41 :us 3.03 2.92 2.83 2.77 2.71 2.67 2.53 2.46 2.41 2.38 2.34 2.31 0 c 14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.46 2.39 2.34 2.31 2.27 2.24 Q) 

0 15 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 2.40 2.33 2.28 2.25 2.20 2.18 ... 
0 16 4.49 3.63 3.24 3.01 2.85 2.74 2.()6 2.59 2.54 2.49 2.35 2.28 2.23 2.19 2.15 2.12 -E 17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 2.31 2.23 2.18 2.15 2.10 2.08 0 , 

18 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.27 2.19 2.14 2.11 2.06 2.()4 Q) 

~ 19 4.38 3.52 3.13 2.90 2.74 2.63 2,.'i4 2.48 2.42 2.3R 2.23 2.16 2.1 I 2.07 2.03 2.00 - 20 4.35 3.49 :uo 2.87 2.71 2.60 2.51 2.45 2.39 2.35 2.20 2.12 2.07 2.04 1.99 1.97 0 

~ 22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.15 2.07 2.()2 1.98 1.94 1.91 
Q) 

24 4.26 3.40 3.01 2.78 2.62 251 2.42 2.36 2.30 2.25 2.11 2.03 1.97 1.94 1.89 1.86 .. 
Ol 
Q) 26 4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 2.07 1.99 1.94 1.90 1.85 1.82 0 

28 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 2.04 1.96 1.91 un 1.82 1.79 
30 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.01 1.93 1.88 1.84 1.79 L76 
40 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.08 1.92 1.84 1.78 1.74 1.69 1.66 
50 4.()3 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07 2.0:~ 1.87 ).7g 1.73 1.69 1.63 1.60 
60 4.00 3.15 2.76 2.53 2.37 2.25 2,17 2.10 2.()4 1.99 1.84 1.75 1.69 I .()5 1.59 1.56 

120 3.92 3.07 2.68 2.45 2.29 2.18 2.()9 2.02 1.96 1.91 1.75 1.66 1.60 1.55 1.50 1.46 
2(X) 3.89 3.()4 2.65 2.42 2.26 2.14 2.0() 1.98 1.93 l.RS 1.72 1.62 1.56 l..'i2 1.46 1.41 
500 3.86 3.01 2.62 2.39 2.23 2.12 2.03 1.96 1.90 I.RS 1.6'-:l 1.59 1.53 1.48 1.42 1.38 

HXlO 3.85 3.01 2.61 2.38 2.22 2.11 2.02 1.95 1.89 U\4 1.68 1.5X 1.52 l.-17 1.41 1.36 -- ··-·····~------.-------- ·----------·-·------------·-·--·-----------------
Soun-t·: The cntlies in thi>. !ahll' we're comput(•d by thl" :Hllh"r 
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Two-tailed test 

Level of Significance for One-Tailed Test 

df 

2 
3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

15 

16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
40 
50 

100 
co 

0.25 

0.50 

1.000 
0.816 
0.765 
0.741 
0.727 
0.718 
0.711 
0.706 

0.703 
0.700 
0.697 
0.695 
0.694 
0.692 
0.691 

0.690 
0.689 
0.688 

0.688 
0.687 
0.686 
0.686 
0.685 
0.685 
0.684 

0.684 
0.684 
0.683 
0.683 

0.683 
0.681 
0.679 
0.677 
0.674 

0.20 

0.40 

1.376 
l.06l 
0.978 
0.941 
0.920 
0.906 
0.896 
0.889 

0.883 
0.879 
0.876 
0.873 
0.870 
0.868 

0.866 
0.865 
0.863 
0.862 
0.861 
0.860 

0.859 
0.858 

0.858 
0.857 
0.856 

0.856 
0.855 

0.855 
0.854 

0.854 
0.851 
0.849 
0.845 

0.842 

0.15 

0.30 

1.963 
1.386 
1.250 
1.190 
1.156 
1.134 
1.119 
1.108 
1.100 
1.093 
1.088 
1.083 
1.079 
1.076 

1.074 
1.071 

1.069 
1.067 

1.066 
1.064 
1.063 
1.061 
1.060 
1.059 
1.058 

1.058 
1.057 
1.056 
1.055 
1.055 
1.050 

1.047 
1.042 

1.036 

0.10 0.05 0.025 0.01 

Level of Significance forTwo-TailedTest 

0.20 

3.078 
1.886 
1.638 
1.533 
1.476 
1.440 
1.415 
1.397 
1.383 
1.372 
1.363 
1.356 
1.350 
1.345 

1.341 

1.337 

1.333 
1.:no 
1.328 
1.325 
1.323 
1.321 
1.319 
1.318 
1.316 

1.315 
1.314 

1.313 
1.311 
1.310 
1.303 
1.299 

1.290 
1.282 

0.10 

6.314 
2.920 
2.353 
2.132 
2.015 
1.943 
1.895 
1.860 
1.833 
1.812 
1.796 
1.782 
1.771 
1.761 
1.753 

1.746 
1.740 
1.734 
1.729 
1.725 
1.721 
1.717 
1.714 
1.711 
1.708 
1.706 

1.703 
1.701 
1.699 
1.697 
1.684 

1.676 
1.660 
1.645 

0.05 

12.706 
4.303 
3.182 
2.776 
2.571 
2.447 
2.365 
2.306 
2.262 
2.228 
2.201 
2.179 
2.160 
2.145 
2.131 
2.120 
2.110 
2.101 

2.093 
2.086 
2.080 
2.074 
2.069 
2.064 
2.060 

2.056 
2.052 

2.048 
2.045 
2.042 
2.021 

2.009 
1.984 
1.960 

0.02 

31.821 
6.965 
4.541 

3.747 
3.365 
3.143 
2.998 
2.896 
2.821 
2.764 
2.718 
2.681 
2.650 
2.624 

2.602 
2.583 
2.567 
2.552 
2.539 
2.528 
2.518 
2.508 
2.500 
2.492 
2.485 

2.479 

2.473 
2.467 
2.462 
2.457 
2.423 
2.403 
2.364 
2.326 

Source: The entries in this table were cumputcJ by the author. 

0.005 

0.01 

63.657 
9.925 
5.841 
4.604 
4.032 
3.707 

3.499 
3.355 
3.250 
3.169 
3.106 
3.055 
3.012 
2.977 
2.947 
2.921 

2.898 
2.878 
2.861 
2.845 
2.831 
2.819 
2.807 
2.797 
2.787 

2.779 
2.771 

2.763 
2.756 
2.750 
2.704 

2.678 
2.626 
2.576 

0.0005 

0.001 

636.620 

31.599 
12.924 
8.610 
6.869 
5.959 
5.408 
5.041 
4.781 
4.587 
4.437 
4.318 
4.221 
4.140 

4.073 
4.015 

3.965 
3.922 
3.883 
3.850 
3.819 
3.792 
3.768 
3.745 
3.725 

3.707 

3.690 
3.674 
3.659 
3.646 
3.551 
3.496 
3.390 
3.291 

'.:!t4' ~ ..r., b ,, ~~*' ~ 
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4. 1iiJ~Jl 1 FliA~twt! (randomsampling) J • 1 Fl!.#\1t-~t~ (randomassignment) J • 1 1H1Lif-m 
( counterbalancing) J ? 'B 1r, t/.] § t/.] & :1& m ·It~}{.~~ 1iiJ ? ~if u~ !lb ~Ji >Jij ~ l! 1t 1i t( ? ( 15 )} ) 

5. •aif-~~~*~»•(Foc~ook)~~*~•·••**••-~•lM~·~~~#~ff~ 

~•*+~~~-•ltr.J*M·~&-~~•t•o~*m•a~m»•tr.J*M~•A~W8&if 
M~t/.J~H·~~~TT~»~'**~-f*M~»·l··A~~-~·J o•Mmk~•M 
Jl:l:Aft»? ~1tJf? ~~ M ;t · 1~t~~ iif tJ..Jto1or1~~tt'"~-t~"tt r;.~~Jl:l:..~t»k ~ i§..JL? C 10 1t-) 

6. 1 Jt7'11fti~*- (serialpositioneffect) J kt~~~c.·t.t-~7'1t/.J~~i-tt#;f4B~ • -M.A1t~~71]tf~F~ 

~~~t~~ fl;fj]f_t/.) Jji § i"if .fi1i tc.·t.t {/.] J)t ~ o ft~~~Jji § tc.·t.t~itf~~1'F~JJ~tt*- (primacy effect) • 

iif~5~-&1JJtc.·t.tif nM ; 1tt~.~t~:rJi § tc.·t.t.fiitf~~1'F#Jl"j]f_~*- (recency effect) • iif~5~~ii1JJ C ~..:r..1'f) 
~&-*iifHom~if~~*•a~u-a~~*~i!ffJ.t~~I~&~a*·•~~:rJi§~if~& 

-*i#tr.Jm~·~~A~~tt*-·~·if~~tf.J~j]f_tt*-CW~~:rJi§~~~*) o•ma~-·t'" 
~r;.~~Jl:l:.1R't~ • .1E.1-KAPA{}t(-t-.;~t/.Jtt.:~c~t~ (JI;l;T£t»lj{_~~"ttiif~l9r) ~~t( • 1;-A • + 
•M¥·1ili-~~~~·c~~~) o~~~~•~-*:~{/.Jt'"~a~-•~:rJi·1-K~:rJi·•• 

·t/.J~~*~~Ma~··~·~*·.JtoMl!ff~W1t-~·~·##·B~t/.J~~~1i"-#1i*·B 

jJ!1]iifnf.t/.) ~t * ( ~tl* ~t *-fi :;F;t) ~Mf¥1-- ;t ,l ' tJ.&tt»JJ:l:. t'"~iifijf.if t/.J5:E.5t~:rJi ¥¥ o (25 

)}) 


