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Statistics

Note: a = 0.05

1. Thirty subjects are randomly assigned to six groups. The data represent test performance scores.
Conduct ANOVA analysis and give conclusions. Show your calculation process and construct
the ANOVA summary table. Continue the following analysis such as post hoc comparisons or

simple main effect analysis if it is necessary. (19 pts.)

arousal level low medium high
task difficulty
easy 3 2 9
1 5 9
1 9 13
6 7 6
4 7 8
difficult 0 3 0
2 8 0
0 3 0
0 3 5
3 3 0

2. Explain the following concepts.
(1) homogeneity of variance (2 pts.) (2) interval estimation (2 pts.)
(3) stratified random sampling (2 pts.) (4) standard error of estimate (2 pts.)
(5) homoscedasticity (2 pts.) (6) type Il error (2 pts.)
(7) central limit theorem (2 pts.)

Research Method
3. Vaccine (% w ) is crucial for controlling COVID-19. Now, Taiwan is developing a new vaccine,
please answer the following questions:
(1) How to decide the number of participants needed for the clinical test? (hint: considering the
experimental design) (6 pts.)
(2) To test the validity of the vaccine, please state what are: Ho, Hi, 1-p in this context. (6 pts.)

3) In your opinion, what is the most serious wrong decision to make? And why? (6 pts.)
y p

4. In a quasi-experimental design not all extraneous variables are controlled.
(1) What is the most common problem in quasi-experimental design? (2 pts.)

(2) Therefore, “causal inferences” can be made by what technique? (3 pts.)
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5. (1) Please compare and contrast “longitudinal study” and “trend study.” (5 pts.)
(2) Please provide one example of research topics for each method (just the topic, no need for

the procedure or experimental design). (5 pts.)

Psychological Testing
6. What are the differences between common factor analysis and principal component analysis used

in many measurement pursuits? (10 pts.)

7. The following is a covariance matrix for a scale made up of four items:

Item 1 Item 2 Item 3 Item 4

Item 1 278 056 A11 11
Item 2 .056 278 A11 11
Item 3 A11 A11 267 .089
Item 4 11 A11 .089 178

(1) What is coefficient alpha for this scale? (7 pts.)
(2) What would the alpha for the scale be if the four items had an average inter-item correlation
of 0.507? (7 pts.)

8. Describe the Thurstone’s approach to attitude measurement. (10 pts.)

F table and Q table are provided as follows.



PRABINE=RAILFIIE T

110/3/3 8:00~9:30 v/f?“”»“'f’:i;‘im;% L
ApEg v > TR D | o

ouwﬁlh—ékou;wﬁ 49 "“ﬂg,l\ﬁﬁ"\‘;ﬂgza

e wmERG <£4?’%3E>

W= %% AR E2 58 (28t — sx~3-~%~y/ ~MR~MC~ Mt~ M-85 5 iy

7 witn 5 4
CRATE B - EENERE)
sk I o HEMEGRE

=¥
df, 11—« 2 3 4 5 6 7 8 9 10
I .95 18.0 270 32.8 37.1 40.4 43.1 45.4 47.4 49.1
.99 90.0 135 164 186 202 216 227 237 246
2 .95 6.09 8.3 9.8 10.9 1.7 12.4 13.0 13.5 14.0
.99 14.0 19.0 22.3 24.7 26.6 28.2 29.5 30.7 31.7
3 .95 4.50 5.9] 6.82 7.50 8.04 8.48 8.85 9.18 9.46
.99 8.26 10.6 12.2 13.3 14.2 15.0 15.6 16.2 16.7
4 .95 3.93 5.04 5.76 6.29 6.71 7.05 7.35 7.60 7.83
.99 6.51 8.12 9.17 9.96 10.6 11.1 1L.5 1.9 12.3
5 .95 3.64 4.60 5.22 5.67 6.03 6.33 6.58 6.80 6.99
) .99 5.70 6.97 7.80 8.42 8.91 9.32 9.67 9,97 10.2
.95 3.46 4.34 4.90 5.31 5.63 5.89 6.12 6.32 6.49
.99 5.24 6.33 7.03 1.56 7.97 8.32 8.61 8.87 9.10
7 .95 3.34 4.16 4.69 5.06 5.36 5.61 5.82 6.00
. . . . : 6.16
.99 4.95 5.92 6.54 7.01 1.37 7.68 1.94 8,17 8.37
8 .95 3.26 4.04 4.53 4.89 5.17 5.40 5.60 5.77
. . . 5.92
.99 4.74 5.63 6.20 6.63 6.96 7.24 7.47 7.68 7.87
9 95 3.20 3.95 4,42 4.76 5.02 5.24 5.43 5.60
. ! X X ; 5.74
o 99 4.60 5.43 5.96 6.35 6.66 6.91 7.13 7.32 7.49
.95 3.15 3.88 4.33 4.65 4.91 5.12 5.30 5.46 5.60
. .:9 4.48 5.27 5.77 6.14 6.43 6.67 6.87 7.05 7.2}
.95 il 3.82 4.26 4.57 4.82 5.03 5.20 5.35 5.49
99 4.39 5.14 5.62 5.97 6.25 6.48 6.67 6.84 6:99
12 .95 3.08 3.77 4.20 4.51 4.75 5.1
.99 4 32 2 A £ en R - - i 5.12 5.21 5.40
s F | 9% B0Y
n
1 1 k] [ 5 [ 7 ] 9 10 12 15 20 24 K[}
ny
1 1614 11995 | 2157 [ 2246 | 2302 | 234.0 | 2368 | 2389 | 240.5 419 | 2439 2459 | 2480 | 2491 | 2304 |2
1 1855 | 1900 1946 | 19.25( 19301 1933 | 1935 1937 1038 19.40 | 1941 1943 | 1945 1945 19461 |
3 113 9581 9281 942 901 | 894 | 889] 85| 88| 87| 874| 37| 566! 864 8,62
4 kA H 694 | 659 639 626, 6.16| 609 604 | 6.00| 3596 5 91| 586! 5801 537| 575
5 6.61 529 54l 5191 505 4.95( 488 482 477 44| 468 462 456] 45 4,50
(1 5991 S14] 476 453 439 4281 421 415 4.10] 4.06 400 394 ( 3871 3841 181
7 5590 4N 4350 4d2] 307 387| 319 3| 3em| s4| 357] 1351 344 | 341 138
L] 532 446| 407 384 369| 38| 3s0f 344 339 335| 328 ;2| 15| 2| 308
9 02| 426| 386] 163 3148 337 19 I I8 L4 07| 3ot 294} 250 | 236
18 496 | 430 LI 148 1.3 i 14| 307 302 298| 291 285 27| 24 20
i1 4841 398 359 36| 320| 3.09 3.01 2951 290 285 119| m 265| 261 257
1 4,75 3891 349 326( a1 3.00| 291 285| 280 275( 260| 2.62| 254 241| 247
£} 4671 381 341 38| 303( 292 283| 277| 27| 267 260| 25| 246( 242| 238
1) 460 374) 313 U 1961 285) 276 270| 265 260 253| 248] 239 2351 230
15 4.54 31,68 329 306| 290 2790 271 2641 2591 254 248 240 233 2090 228
16 4.49 1.6 14 101 285 204 | 2661 259! 2541 249 242 235 18 24, 219
1 4451 359 320| 296f 281} 270 261 255| 249 245 23| 23| 2| 2.19( 215
18 4411 355 A16) 293 27| 266| 238 251 | 246| 241] 234 2am| 2197 21s) 211
19 438 3520 A1) 200 274 263 254 248 242 238 231 223 2161 21 207
0 4.35 49| 3o 287 2™ 2,60 | 251 2451 219 135) 228| 20| 212 208 | 204
gl 432 47| 307 2840 268 257 249 242 237 232| 225 18| 210 205 2.0
1 430 344 3.05| 2821 2660 LSS5 246 240 234 230 223 215 2070 203! 148
13 4.28 142 303 ) 280 264 253 2440 237 232 2127| 220 23| 208 201 1.96
14 4,26 140 301 278 262¢ 251 242 236 230 225 18| 21 2,03 1.98 1.94
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fy
1 laps2  14999.5 [s403  |se25 [s764 |ss59 {5028 (5082 6022 (6056 [6106 6157 16209 |6235 (6261  |6287
2 98,50 | 9900 | 99.37 | 99.25 | 99.30 | 99.33 1 99.36 | 99.37 | 99.39 | 99.40 | 99.42 | 99.43 | 90.45 | 9546 | 99.47 | 99.47
3 3412 | 3082 | 2946| 2871 | 2824 | 2791 27.67| 2749] 2735 | 2723 | 2705| 26871 2660 | 2660 26.50 | 26.41
s 21.20 | $8.00 | 1669 1598 | 1552 1521| 1498 | 14.80 | 14.66| 14.55 | 1437 | 14207 1402} 1393 1384 1375
5 16.26 | 1327 | 1206 1139 | 10.97| 1067 | 1046} 1029 | 1006 | 1005| oss]| 972) es5| 47| 93| e20
6 1375 | 1092 | 978 | 95| 875] 847| 826| wl0| 798| 78| 772 756{ 740 731| 23| 7124
7 1225 | 955! 845| 785| 746 7.19| 690| 684 67| 662] 647 631 16| 607| 598| 501
8 126 | s6s| 759 701 | 6.63| 637| 618f 603| so1| sei) ser) ss2] s36)| 52| 520 502
° 1056 | 8.02| 699 642 606] 580| 561 | s547| 535| 5261 S5.a1] 496{ 481 473 | a65| 4.57
10 1004 7.56| 655| 5.99| 564 539] 520 506 494| 485 47| 4s56| 441 4a33| 425| 4a7
11 965 | 7.21| 622] 567{ 532| 507| 4.89| a74| 46| 4s54| 440 25| 40| 402| 393] 386
12 931 | 693] 595| 541| 506| 482| 464{ 450| 439| 430| 416| 401| 36| 398 370 362
13 907 | 670| 574 521 486| 462| 444 4304 419] 40| 396| 382 | 366 59| 351 343
14 886 | 651 556| 504{ 469| 446| 428 4314] 403| 394a| 380 | 366| 3s1| 343 335| 327
15 868 | 636| s542| 489| 456] 432 44| 400 389 380| 367 3.s2| 37| 3200 321| 313
16 853 623| 529| 477| 444| 420| 403| 389| 78| 39| 3ss| 3ar| 326| 38| 30| 302
7 840 | 611 | 518 467 434 410| 393 379] 368| 359 46| 331] 36| 308{ 300 292
18 829 601| 509 458] 425| 401| 38| 371( 360| 351 | 337( 323| 38| 2wo0| 292| 284
19 g18] 593 | 501 4350 417| 394| 377| 33| 3s2| 343 | 330 31 00| 292) 284| 276
20 810| 585| 494 443] 410| 387| 370 356} 346| 2337{ 323 309 294| 286} 278 269
21 802! 578 | 487 437] 4.04| 381| 364 351 3a0| 33| 317) 303| 288 280 272| 264
2 795 572| 482 431) 3s0| 376| 3se| 3as| 33s| 326! 32 298| 283 | 25| 267 258
23 788 | 566| 476| 426| 394| 37| 354| a1 33| 32| 37| 283 278 | 27| 2.62| 254
24 782 561| 472| 422 30| 367| 35S0 336| 326| 37| 303§ 283 274| 266| 2.58| 249
25 777 | s57| a46s| 418l 35| 363 34s| 332| 322| 13| 299| 285| 270 262] 254) 245
26 772 5531 464 414| 382{ 359F 34z| 320| 38| 303 | 2096| 281 266] 258 230 242
27 768 | 549, 460| 411| 378| 336| 339| 36| 35| 06| 293 278 263] 255 247| 238
28 764 | 545| 457) 4o07| 37s| 353 336] 323| 32 k03| 290 275 260] 2352| 244| 235
29 760 542| 454| 404| 33| 350 333] 320 300| 300| 287 273 257] 249 241| 233
30 756 | s39| 451 402 370| 347| 3300 317} 307 298] 284 270| 255 247( 2390 230
40 731 | sia| 431| 383| 3s1] 320] 32| zoo| 289] 280 266| 252| 237| 229 220| 211
figkk r (@)
o 975 AN
ny
1
n, 2 3 4 5 L3 7 g 2 10 12 15 20 24 30 40
1 647.8 | 799.5 | 864.2 | 899.6 | 921 :
g 39,3 ?g.go ?9.17 3925 | 19 go 9;;;3 9;3 36 ggg ;}7 936339 925:30 g;gl‘:l ggg 33 9?3'35 923‘35 w% ) ;g ar |
7. 04 1544 | 1510 | 1488 | 1473 | 1462| 14354 1447 1442 143 . y
1 1222 | 1065 998 | 560| 936| 520 607 598| 890] 884 soe| ‘gis l:ﬂ " 3 it 22 i
5 10.01 | B43) 7761 739| 7a5| 698| 685| 676 6.68| 662! 652| 6
. . . ; . . i 43
6 8.81 726 | 6.60| 6.23 599 | 582 570! 560 5.52 546 | 537 527 ?;?3 2?5 ?S% ?'«l;?
7 807 | 6354| 589 552 5291 512 | 4.99| 490 | 4B2| 476| 467] 457 a47| a442] 43| a1
8 7571 606 [ 542| 505| 482 465| 453 443| 436| 430 a420] 410] 400| 395| 31E8| 384
9 7210 571 508 | 472 448| 432] 420 410| 403 36| 387| 377 367 361| 1s6] 31
10 694 | 546 483 447 424 407! 395| 35| 378} 372| 62| 3s2| -
1 670 5261 463| 428( 404 388| 376 366 39| 353| 43| aas| 4 ¥ il 3o
12 655 5101 447 412] 389 373 3er| 3si| a4l 337| 38| 3] 367 ; ;
13 & 4.9 - B 3.02 2.96 2.91
41 971 43s5| 4000 377 | 360 348] 339 | 33 325| 35| 3os| 2950 285| 284l 338
14 630] 485| 424| 389! 366| 350| 3238| 329| 321 3.5 305 295 284 279 273| 267
15 620 477| 4a5) 380 3358| 341 3200 320] 3927 06| 205 286] 2
16 6.02 | 469! 4.08| 373| 3501 334 3221 312 305| 290 23| 279 z:ZS §'Z‘§ % ii?
17 6.04 | 462| 401 366 34¢| 328 336| 36| 298| 292| 22| 272| 2621 235 30| =224
18 s8] 4567 395! 36L| 3.38{ 3227 310| 3er| 293| 287 279 671 256 250 244 238
9 5921 4517 3.90| 356 333 317 305| 29 | 288 282] 272 2e2| 2511 2451 339 233
20 587 | 446 3.86| 351 329| 3a3| 301 281% 2841 277 28
2 583 | 442 382 | 348| 325| 309) 297| 2871 3280 o es %2; ] | i 3%
22 579 438| 3.78] 344 322| 305| 293| 2840 236[ 270| 260] 130 . X
239 | 233 | 2271 221
23 575 435 3759 341 | 38| 302 | 290 28| 273| 267| 257 247 236| 20| 224! 21a
24 572 4.32 .72 338 3.15 2.99 2.87 2.78 2.70 2.64 2.54 2.44 2.33 297 2.21 215
25 569 | 429 368| 335t 3a3| 297 285] 275| 268] 261| 251 241] 230! 2
26 Se6 | 427| 367| 333| 30| 294 28| 273| Zes| 259 24s| xa8| ae| o %ig %ég
27 563 | 424 3es| 331| 308| 292| 28| 291f 23| 257| 247 236| 22| 218]| zi3l 207
28 561 | 4221 363| 320 306| 290 278 2069 261 255! 245| 2341 223] 217] 21} 205
29 5590 420 3.61| 327 304y 288| 276| 267 | 2358| 253| 243] 232| 221] 215! 209| zo3
30 5571 418 339 325 303! 27| 275| 265 2570 251) 241 230 2200 204 207 zor
0 s42] 405| 346 313 | 290| 274] 22| 253| 245 233 229 218 2071 20t] 1941 188




