Science * Grade 8 ®IEA
Exhibit 4.18: Differences in Achievement for Science Cognitive Domains Across Assessment Years’ TIMSS

Read across the row to determine if the performance in the row year is significantly higher (A) or significantly lower (V) than the performance in the column year.

Knowing Applying Reasoning
Differences Differences Differences
Country Average Between Years Average Between Years Average Between Years

ScaleScore 5015 20114 2007  ScaleScore 5445 2011 2007  ScaleScore 5445 2011 2007

2019 515 (3.5) 4 1 10 4 532 (3.4) 20 A 15 A 21 A 536 (3.1) 23 A 9 5
2015 510 (2.7) -4 6 512 (2.9) -5 1 513 (2.8) 14 V| 18 V
2011 514 (5.1) 9 517 (4.5) 6 526 (5.0) -4
2007 505 (3.7) 511 (3.7) 530 (4.1)

Bahrain

2019 493 (2.0) 31 A 35 A 25 A 481 (2.6) 17 o 31 o 15 4 482 (2.4) 16 A 33 A 18 4
2015 462 (2.5) 4 6 464 (2.4) 15 & -1 466 (2.8) 18 o 3
2011 457 (3.7) -0 v 450 (2.1) -16 v 449 (2.0) -5 v
2007 468 (2.2) 465 (2.2) 464 (2.4)

2019 463 (3.3) -3 12 v 462 (3.0) 16 A 8 A 458 (3.1) 9 -2

2015 466 (3.2) -0 v 446 (3.0) -7 448 (3.6) A1 v

2011 476 (3.1) 454 (2.3) 459 (2.7)

2019 600 (2.4) 11 A 31 A 26 4 567 (2.1) 1 -3 3 559 (2.1) 2 8 A 15 A
2015 589 (2.3) 20 A 15 A 565 (2.0) -5 2 560 (2.0) 9 A 16 4
2011 569 (2.6) 5 570 (2.6) 6 551 (2.9) 7
2007 574 (3.9) 564 (3.7) 544 (4.0)

2019 482 (3.0) 44 A 477 (1.9) 24 A 488 (2.3) 35 A
2007 438 (3.1) 454 (2.4) 453 (2.7)

2 2019 396 (5.9) 24 A -33 v 384 (5.7) 13 -14 v 378 (5.7) 19 A -7
2015 372 (5.2) 57 v 371 (4.4) 27 v 359 (4.8) 26 v
2007 429 (4.1) 398 (3.8) 385 (3.7)

I s R 2 PR P P R P PR e PR P PO e i R TP P T PP P
2019 520 (5.0) -3 -14 A7 v 515 (5.1) 24 V| A7 V| 25 V 513 (5.0) 31 V| 24 V| 35 V
2015 523 (4.1) -1 14 v 538 (3.9) 7 -1 545 (4.0) 8 -4

* 2011 533 (5.1) -3 531 (4.7) -8 537 (4.9) -12

T 2007 536 (5.2) 540 (4.3) 548 (4.6)

I o R PR P P o B P PR o PR P PO e T 2 PR T PP P |
2019 545 (3.2) 20 v 537 (3.3) 12 v 548 (3.4) 0
2011 564 (3.0) 549 (2.5) 547 (3.4)

12019 459 (4.1) 6 31 A 21 A 440 (3.7) 2 2 A 22 A 436 (4.2) 4 24 A 51 A

12 2015 452 (3.3) 25 A 15 A 442 (3.1) 24 A 24 A 432 (3.5) 20 A 47 A

12011 428 (3.9) -10 418 (3.8) 0 412 (3.7) 27 A

12007 438 (5.3) 418 (4.6) 385 (5.0)

Hong Kong SAR

2019 501 (5.7) -46 V| 43 V| -36 V 501 (5.2) 39 V| 27 V| 21 v 504 (5.2) -47 V| 34 V| 31 V
2015 547 (3.7) 3 10 541 (4.3) 12 A 18 A 550 (4.4) 12 A 15 A
2011 544 (3.2) 7 529 (3.4) 6 538 (4.0) 3

T 2007 537 (4.8) 522 (5.1) 535 (5.6)

2019 537 (3.0) 12 A (3.1) (3.1) -6
2015 525 (3.5) 14 o 5 528 (3.4) -4 23 v 524 (3.8) 6 6
2011 511 (3.2) 19 v 532 (3.5) 19 v 518 (3.3) 42 v
2007 530 (3.2) 551 (3.2) 530 (3.4)
2019 449 (4.1) -7 30 V19 V 452 (3.5) -6 48 V| 0 444 (4.4) -10 31 vV 12V
2015 455 (4.8) 24 V| 13 V 457 (4.0) 43 v 6 454 (4.0) 2 v 2
2011 479 (4.6) (3.9) (3.8) 19 A
2007 468 (4.1) (4.0) (4.0)

I o R PR P P o R P PR e PR P PO e L 2 P T P P
2019 513 (3.0) -0 v _ 521(34) 534 (34)
2015 523 (3.2) 533 (3.0) 532 (3.0)

32019 514 (4.6) 11 -4 509 (4.3) 5 -3 518 (4.6) 7 -1

32015 503 (4.3) 45 v 504 (3.8) -8 511 (4.4) -8

32011 518 (4.2) 512 (4.0) 519 (4.4)

A Average from more recent year significantly higher

Vv Average from more recent year significantly lower

¢ Trend reporting in cognitive domains using current methodology began with TIMSS 2007.
See Appendix B.7 for target population coverage notes 1, 2, and 3. See Appendix B.10 for sampling guidelines and sampling participation notes t, 1, and =.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 4.18: Differences in Achievement for Science Cognitive Domains Across Assessment Years’ TIMSS
2019
(Continued)
Knowing Applying Reasoning
Differences Differences Differences
Country Average Between Years Average Between Years Average Between Years

Scale Score Scale Score Scale Score

2015 2011 2007

2015 2011 2007 2015 2011 2007

2019 507 (2.6) 3 -5 11 A 499 (3.4) 2 -1 2 495 (4.0) 2 7 6
2 2015 505 (2.6) 8 v 8 496 (2.4) -4 -1 493 (2.8) 4 4
2011 512 (2.7) 16 A 500 (2.3) 3 489 (2.6) -1
2007 496 (3.6) 497 (2.9) 489 (3.1)
2019 563 (2.4) -5 22 A 21 A 576 (2.3) 1 15 A 19 A 570 (2.5) 0 3 7 A
2015 567 (2.2) 27 A 26 A 575 (1.9) 14 A 18 A 570 (2.1) 3 7 A
2011 541 (2.7) -1 561 (2.6) 4 568 (2.4) 4
2007 542 (2.4) 556 (2.1) 564 (2.3)
2019 455 (5.3) 25 A 2 36 v 453 (4.9) 28 A 2 31 v 443 (4.8) 23 A 1 24 v
2015 430 (3.3) 23 V| 62 V 425 (3.3) 26 V| 59 V 419 (3.6) 22 V| 47 ¥
2011 453 (4.4) 39 v 451 (4.0) 33 v 441 (4.3) 25 v
2007 492 (4.8) 484 (4.3) 466 (4.2)

| o R o R P PR P e P o I e P e PR e PO e i I T 2 P T PP P
2 2019 463 (3.7) -9 v 481 (3.4) -10 482 (3.5) -5
2011 483 (4.9) 491 (4.1) 487 (4.4)
2019 558 (2.6) 3 4 8 A 560 (2.4) 8 A -1 10 4 564 (2.3) 4 0 3
2015 555 (2.9) 2 6 552 (2.2) 9 v 2 560 (2.8) -3 -1
2011 554 (3.0) 4 561 (2.1) 11 A 564 (2.3) 2
2007 550 (2.3) 550 (2.4) 561 (2.3)

Lebanon

Lithuania

2019 388 (4.4) 45 V7 -13 375 (5.2) 23 V| 33 V| 43 V 346 (5.2) 36 V| 62 V| -84 V
2015 403 (5.9) 2 Ao 2 398 (5.3) -10 20 v 381 (6.3) 27 V| 29 V
2011 381 (5.7) 20 v 408 (5.2) -10 408 (5.7) 2
2007 401 (6.3) 418 (6.1) 410 (6.6)

2019 527 (3.1) 14 A 12 A 10 4 530 (3.0) 14 A 18 A 17 4 541 (3.2) 15 A 28 A 14 A
2 2015 513 (3.1) -2 -4 517 (3.4) 4 4 525 (3.2) 13 A 2
12011 516 (2.4) -1 512 (2.3) -1 513 (2.8) 14 v
12007 517 (2.5) 513 (2.4) 527 (2.7)

2019 442 (3.9) 23 V| 39 A| -16 V 473 (3.4) -3 49 Ao 3 459 (3.7) -8 20 A 24 V
2015 466 (5.1) 63 o 8 476 (4.2) 52 A 6 467 (3.9) 28 Ao 15 V
2011 403 (7.1) 55 v 424 (6.2) -46 v 439 (6.0) -44 v
2007 458 (6.8) 470 (6.2) 483 (5.5)
2019 380 (3.1) 45 V| 17 A 393 (2.9) 2 13 A 398 (2.8) 13 A 31 4
2015 395 (2.3) 32 A 391 (2.8) 11 A 385 (2.6) 18 A
2011 363 (2.8) 381 (2.0) 366 (2.3)
2019 480 (3.6) 23 V| 32 V 503 (3.8) A1 v 7 510 (3.5) -0 V. -6
2015 503 (3.2) -8 513 (3.5) 4 520 (3.3) 4
2011 511 (5.0) 509 (4.4) 515 (4.7)
2019 497 (2.5) -3 493 (3.5) -14 v 494 (3.6) 24 v
2015 500 (3.1) 507 (2.9) 518 (3.0)
|G s R PR P P R P PR P PR T P P e I L 2 P T PP P
2019 461 (3.3) 7 45 A 36 A 456 (3.4) 3 37 A 37 A 450 (3.0) -4 33 A 31 A
2015 455 (2.9) 38 A 30 A 454 (2.9) 34 A 34 A 454 (2.4) 37 A 36 A
2011 416 (3.4) -8 419 (3.4) 0 417 (3.0) 2
2007 425 (3.5) 419 (3.6) 419 (3.8)
I o e PR P P o B P PR P PR P PO e R T P P T PP P
2019 487 (4.2) 39 A 69 A 469 (4.5) 10 49 A 464 (4.6) 10 55 A
2015 448 (3.6) 30 A 460 (3.6) 40 A 454 (3.2) 45 A
2011 418 (4.5) 420 (3.7) 409 (4.6)
2019 475 (4.4) 18 A 24 A 467 (4.2) -1 -1 464 (4.4) 4 11
2011 457 (4.3) 6 468 (3.6) 0 460 (3.7)
2007 451 (4.3) 468 (3.7) 453 (3.8)

A Average from more recent year significantly higher

VvV Average from more recent year significantly lower
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Exhibit 4.18: Differences in Achievement for Science Cognitive Domains Across Assessment Years’ TIMSS
2019
(Continued)
Knowing Applying Reasoning
Differences Differences Differences
Country Average Between Years Average Between Years Average Between Years

Scale Score Scale Score

2015 2011 2007 2015 2011 2007  ScaleScore o415 9011 2007

Russian Federation

2 2019 543 (4.7) 14 vV 14 V| 3 543 (4.5) 4 4 15 A 543 (4.5) 5 10 24 A
2015 558 (5.2) 1 17 A 538 (4.6) 0 11 538 (3.9) 5 18 A
2 2011 557 (3.8) 16 A 539 (3.3) 12 A 533 (3.2) 13 A
2007 541 (4.4) 527 (4.0) 519 (4.0)
2 2019 621 (4.2) 27 A 33 A 59 A 608 (4.1) 8 19 A 38 A 595 (4.0) 0 2 26 A
2 2015 594 (3.4) 6 32 A 600 (3.4) 11 A 30 A 595 (3.2) 2 26 A
2 2011 588 (4.9) 26 A 589 (4.4) 19 A 592 (4.4) 24 A
2007 561 (4.9) 570 (4.5) 568 (4.5)
v 2019 361 (3.2) 24 A 79 A 377 (2.9) 9 42 A 362 (3.0) 11 23 A
2015 337 (6.7) 55 A 368 (5.9) 33 A 350 (5.6) 12
v 2011 282 (4.1) 335 (3.5) 338 (5.0)
I 503 A A A 3 A S 5 A s A My M A S s
2 2019 521 (3.2) 2 10 A 14 4 518 (3.3) 0 10 A 9 4 524 (3.8) -3 14 o 7
2015 519 (3.2) 8 12 A 518 (3.5) 10 A 9 A 526 (4.0) 17 A 10 A
2011 512 (2.5) 4 508 (2.7) -1 510 (3.0) 6
2007 508 (2.6) 509 (2.8) 516 (2.9)
2019 506 (4.2) 17 A 16 A 515 (3.9) 22 A 37 A 524 (4.0) 20 A 41 A
2015 489 (4.5) -1 492 (3.9) 15 A 495 (4.2) 12 A
2011 490 (3.7) 478 (3.4) 483 (3.3)
2019 482 (2.7) 4 11 A 472 (2.2) -6 8 A 461 (2.2) 42 v 5
2015 478 (2.5) 7 478 (2.4) 14 A 473 (2.4) 17 A
2011 471 (2.4) 464 (2.1) 456 (2.5)
2019 515 (4.6) A7 vV 12 V| A 523 (4.8) -8 1 6 528 (4.7) 2 5 0
2015 532 (3.4) 5 16 A 531 (2.8) 9 A 14 A 526 (2.8) 3 2
2 2011 527 (2.8) 11 A 522 (2.3) 5 524 (2.5) 5
21 2007 516 (3.2) 517 (2.9) 529 (3.0)

Benchmarking Participants
Ontario, Canada

2019 505 (3.3) 9 Vv, -8 -10 v 523 (3.5) -2 5 -1 533 (3.7) 1 0 -10
2015 514 (2.6) 1 -1 525 (2.4) 7 A 1 532 (2.6) 0 -10 v

2 2011 513 (2.8) -2 518 (2.4) -6 532 (3.0) -10

2 2007 515 (3.6) 524 (3.8) 542 (4.2)

t 2019 529 (3.6) 2 9 A 30 A 538 (4.2) 13 A 20 A 37 A 540 (4.1) 5 19 A 18 A

= 2015 527 (5.1) 7 28 A 524 (4.6) 7 24 A 535 (4.5) 13 o 13 4
2011 519 (2.8) 20 A 518 (2.9) 17 A 522 (3.1) -1

3 2007 499 (3.3) 500 (3.4) 523 (3.3)

| Abu Dhabi, UAE
2019 422 (4.3) 31 V| 44 ¥ 421 (3.5) 36 V| -40 V 412 (3.6) 42 V| 43 ¥
2015 453 (6.1) -13 457 (5.9) -4 454 (5.7) -1
2011 466 (4.2) 461 (3.9) 455 (4.3)

2 2019 560 (2.3) 33 A 68 A 65 A 545 (2.5) 19 A| 59 A 57 A 538 (2.3) 18 A 59 A 60 A
2015 527 (2.5) 35 A 32 A 525 (2.2) 39 A 37 A 521 (2.0) 41 A 43 A
2011 492 (2.9) -4 486 (2.8) -2 479 (2.6) 1

t 2007 496 (3.5) 488 (3.0) 478 (3.5)

A Average from more recent year significantly higher

V Average from more recent year significantly lower
Y Reservations about reliability because the percentage of students with achievement too low for estimation exceeds 15% but does not exceed 25%.
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