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Research Method (33 points)

1. Please describe and compare the construct, internal and external validities in quantitative research
(8 points)

. Explain the difference between random selection and random assignment. (6 points)

. Define and distinguish mediating and moderating variables. (6 points)

. What is the role of a research institution's Institutional Review Board (IRB)? (5 points)

. Please explain matching by holding variables constant and matching by building the extraneous
variable into the research design. Please write the strengths and weaknesses of each one. (8
points)

Psychological testing (34 points)

6. Please explain the definition of the test score reliability, including a) test-retest reliability, b)
alternate-form reliability, and c) internal consistency reliability, as well as show their sources of
error variance. (12 points)

7. Please explain the definition of the following terms and give examples. (12 points)

a) construct validity, b) criterion-related validity, c) convergent validity, and d) discriminant
validity.

8. According to the following data, please evaluate whether there are any significant differences
between the two test scores (normal distribution) (e« = 0.05). (10 points)

g B~ W N

Score Standard deviation Reliability coefficient
Test A 60 2.5 0.7
Test B 64 2.5 0.8

Statistics (33 points)

9. In a study of cognitive performance, participants were randomly assigned to two different
treatments, A1 and A2, and a control group. The performance scores for the three groups were
as follows:

A A Control
7 12 5
6 9 2
5 10 6
9 8 3
8 11 4

a) Using dummy coding, conduct a regression analysis of these data. Interpret the results.
(15 points)
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b) If the researcher decides to use a t-test for comparing treatments and control as follows:

Group Statistics
Group M Mean Std. Deviation
cognitive performance  Control ) 4.00 1.58
AT+A2 10 8.50 217

Please construct a 90% confidence interval to estimate the size of the mean difference and
compute the estimated Cohen’s d. (12 points)

10. Look at the following output from analysis. Participants were people with a chronic illness,
who declined to take part in a behavioral intervention designed to help them. Measures of
depression were taken at three time points for all participants. The researcher predicted that
there would be significant differences between scores at the three different time points, but he
did not predict the direction of the difference. What can you conclude from this analysis?
Please write the results as they would appear in a journal article. (6 points)

Descriptive Statistics

M Mean Std. Deviation  Minimum  Maximum
Time1 10 1.50 A3 1.00 2.00
Time2 10 2.50 1.27 1.00 5.00
Time3 10 3.20 1.03 2.00 5.00

Test Statistics?

Ranks M 10

Mean Rank Chi-Square 12.250

Time1 1.30 df 2
Time2 2.00 Asymp. Sig. 002

Time3 2.70 a. Friedman Test
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TABLE B.2 Thet Distribution

Table entries are values of r corresponding to proportions in one tail or in two tails combined.

One fail Two tails
(either right or left) combined
Proportion in One Tail
0.25 0.10 0.05 0.025 0.01 0.005
Proportion in Two Tails Combined

df 0.50 0.20 0.10 0.05 0.02 0.01
1 1.000 3.078 6.314 12.706 31.821 63.657
2 0.816 1.886 2.920 4.303 6.965 9.925
3 0.765 1.638 2.353 3.182 4.541 5.841
- 0.741 1.533 2.132 2.776 3.747 4.604
5 0.727 1.476 2.015 2.571 3.365 4.032
6 0.718 1.440 1.943 2.447 3.143 3.707
7 0.711 1.415 1.895 2.365 2.998 3.499
8 0.706 1.397 1.860 2.306 2.896 3.355
9 0.703 1.383 1.833 2.262 2.821 3.250
10 0.700 1.372 1.812 2.228 2.764 3.169
11 0.697 1.363 1.796 2.201 2.718 3.106
12 0.695 1.356 1.782 2.179 2.681 3.055
13 0.694 1.350 1.771 2.160 2.650 3.012
14 0.692 1.345 1.761 2.145 2.624 2977
15 0.691 1.341 1.753 2.131 2.602 2.947
16 0.690 1.337 1.746 2.120 2.583 2.921
17 0.689 1.333 1.740 2.110 2.567 2.898
18 0.688 1.330 1.734 2.101 2.552 2.878
19 0.688 1.328 1.729 2.093 2.539 2.861
20 0.687 1.325 1.725 2.086 2.528 2.845
21 0.686 1.323 1.721 2.080 2518 2.831
22 0.686 1.321 1.717 2.074 2.508 2.819
23 0.685 1.319 1.714 2.069 2.500 2.807
24 0.685 1.318 1.7114 2.064 2.492 2.797
25 0.684 1.316 1.708 2.060 2.485 2.787
26 0.684 1.315 1.706 2.056 2.479 2.779
27 0.684 1.314 1.703 2.052 2.473 2,771
28 0.683 1.313 1.701 2.048 2.467 2.763
29 0.683 1.311 1.699 2.045 2.462 2.756
30 0.683 1.310 1.697 2.042 2.457 2.750
40 0.681 1.303 1.684 2.021 2.423 2.704
60 0.679 1.296 1.671 2.000 2.390 2.660
120 0.677 1.289 1.658 1.980 2.358 2.617
00 0.674 1.282 1.645 1.960 2.326 2.576
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TABLE B.4 The F Distribution*
*Table entries in lightface type are critical values for the .05 level of significance. Boldface type values are for
the 01 level of significance.
Degrees af Degrees of Freedom: Numerator
Freedam:
Denominator 1 2 3 4 5 [ 7 ] 9 10 1 12 14 16 20
1 161 200 216 225 30 23 237 139 Ml 242 243 244 245 Mo 4R
4052 4999 5403 5625 5Te4  SHSO 5028 5081 6022 6056 G082 6106 6142 A16D 6208
2 I851 1900 1906 1925 1930 1933 1936 1937 1938 1939 1940 1941 1942 1943 1944
0849 99.00 99.17 9925 9930 9933 9034 0036 9938 0040 9941 9942 9943 9944 9945
3 10,13 955 928 902 901 39 #8588 884 HEI 8.78 876 K74 K71 B69 K66
3402 3092 2946 2871 2824 2791 27.67 2749 27.34 2723 273 2705 2692 26.83 26.69
o4 771 694 659 639 626 616 609 604 600 59 593 591 587 584 530
2120 1800 16.69 1598 1552 1521 1498 1430 1466 1454 1445 1437 14.24 14.05 14.02
5 6.6] 579 541 519 505 495 488 482 478 474 470 468 464 460 450
16.26 1327 1206 10139 1097 1067 1045 1027 1005 10005 9.9 989 977 968 955
L 599 5014 476 453 439 428 421 415 400 406 403 400 3896 392 387
1374 1092 978 915 875 847 826 810 798 TRY 779 17X 160 752 139
T 559 474 435 412 397 387 379 373 36R 363 360 357 352 349 344
1225 955 B45 THS Tde 709 700 684 671 6462 654 647 635 627 615
B 332 446 407 384 3469 358 350 344 339 334 331 328 323 320 315
126 865 759 T01 663 637 619 603 501 5E2 574 567 556 S48 536
9 512 436 3186 3163 348 3137 329 3}y OXIE O A3 310 307 302 298 293
56 RB02 699 642 606 580 562 547 535 526 508 511 500 492 480
10 496 400 371 348 333 122 314 A7 2 2w 294 291 286 282 277
1004 756 655 599 564 539 521 506 495 485 478 471 460 451 44l
11 484 398 359 336 320 309 301 295 290 286 232 279 274 270 265
9.65 T.20 621 5467 532 507 488 474 463 454 446 440 429 421 400
12 475 388 349 326 301 300 292 285 280 176 272 .09 2064 260 2.54
933 693 595 541 506 482 465 450 4390 4.3 422 406 405 3VE 386
13 467 380 341 318 302 202 2B4 277 292 2467 263 260 255 251 246
907 670 574 520 486 462 444 430 409 400 402 39 3IBS ATR 367
14 460 374 334 31l 256 285 277 270 2465 260 256 253 248 244 239
B86 651 556 503 469 446 428 404 403 394 3Ee 3BO ATD 362 151
15 4.54 3.6 329 306 290 279 270 264 259 155 25] 248 243 239 233
.68 636 542 489 456 432 4. 389 380 373 367 356 348 3
16 449 363 324 301 285 274 266 259 254 249 245 242 237 233 118
853 623 520 477 444 420 403 3R9 3TR A6% 36l 355 345 34T AR5
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TABLE B.6 Critical Values for the Pearson Correlation*

*To be significant, the sample correlation, r, must be greater than or equal to the critical value in the table.

Level of Significance for
One-Tailed Test
.05 .025 .01 .005
Level of Significance for
Two-Tailed Test
df=n—-2 .10 .05 .02 .01
1 988 997 9995 .9999
2 .900 950 980 990
3 805 878 934 959
-+ 729 Bl 882 917
5 669 754 833 874
6 622 707 789 834
7 582 666 750 798
8 549 632 16 765
9 521 602 685 135
10 497 576 658 708
11 476 553 634 684
12 458 532 612 661
13 441 514 592 641
14 426 497 74 623
15 412 482 558 .606
16 400 468 542 590
17 .389 456 528 575
18 378 444 516 561
19 369 433 503 549
20 360 423 492 537
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21 352 413 482 526
22 344 404 472 515
23 337 396 462 505
24 330 388 453 496
25 323 381 445 487
26 317 374 437 479
2 311 367 430 471
28 .306 361 423 463
29 301 355 416 456
30 .296 349 409 449
35 275 325 381 418
40 257 304 358 393
45 243 288 338 F12
50 231 273 322 354
60 211 250 295 325
70 195 232 274 302
80 183 217 256 .283
90 TI3 .205 242 .267
100 .164 195 230 254

Source: Table VI of Fisher, R. A., and Yates, F. (1974). Statistical Tables for
Biological, Agricultural and Medical Research (6th ed.). London: Longman
Group Ltd. (previously published by Oliver and Boyd Ltd.. Edinburgh).
Copyright ©1963 R. A. Fisher and F. Yates. Adapted and reprinted with
permission of Pearson Education Limited.
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TABLE B.7 The Chi-Square Distribution*

*The table entries are critical values of y".

Criii‘cul
v
Proportion in Critical Region
df 0.10 0.05 0.025 0.01 0.005
1 2.71 3.84 5.02 6.63 7.88
2 401 5.99 7.38 9.21 10.60
3 6.25 7.81 9.35 11.34 12.84
4 7.78 9.49 11.14 13.28 14.86
3 9.24 11.07 12.83 15.09 16.75
6 10.64 12.59 14.45 16.81 18.55
7 12.02 14.07 16.01 18.48 20.28
8 13.36 15.51 17.53 20.09 21.96
9 14.68 16.92 19.02 21.67 23.59
10 15.99 18.31 20.48 2321 25.19
11 17.28 19.68 21.92 24.72 26.76
12 18.55 21.03 23.34 26.22 28.30
13 19.81 22.36 24.74 27.69 29.82
14 21.06 23.68 26.12 29.14 31.32
15 2231 25.00 27.49 30.58 32.80
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16 23.54 26.30 28.85 32.00 34.27
17 24.77 27.59 30.19 33.41 35.72
18 25.99 28.87 31.53 34.81 37.16
19 27.20 30.14 32.85 36.19 38.58
20 28.41 31.41 34.17 37.57 40.00
21 29.62 32.67 3548 38.93 41.40
22 30.81 33.92 36.78 40.29 42.80
23 32.01 35.17 38.08 41.64 44.18
24 33.20 36.42 39.36 42.98 45.56
25 34.38 37.65 40.65 44 .31 46.93
26 35.56 38.89 41.92 45.64 48.29
27 36.74 40.11 43.19 46.96 49.64
28 37.92 41.34 44 .46 48.28 50.99
29 39.09 42.56 45.72 49.59 32,34
30 40.26 43.77 46.98 50.89 53.67
40 51.81 55.76 59.34 63.69 66.77
50 63.17 67.50 71.42 76.15 79.49
60 74.40 79.08 83.30 88.38 91.95
70 85.53 90.53 95.02 100.42 104.22
80 96.58 101.88 106.63 112.33 116.32
90 107.56 113.14 118.14 124.12 128.30
100 118.50 124.34 129.56 135.81 140.17

Source: Table 8 of Pearson, E., and Hartley, H. O. (1966). Biometrika Tables for Statisticians
(3rd ed.). New York: Cambridge University Press. Adapted and reprinted with permission of the
Biometrika trustees.



