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The purposes of this research are as follows: (1) to compare the scientific
competency of Mathayomsuksa One students who received crystal-based learning with
authentic assessment when controlling scientific identity. The research sample
consisted of 24 Mathayomsuksa One students of Kanoksinpittayakom School during the
second semester of the 2020 academic year, which was obtained by Multi-stage
Sampling. The research instruments consisted of a scientific identity assessment scale,
crystal-based learning with authentic assessment management plan and tests of
science competency. The statistics employed for data analysis were mean, standard
deviation and One-Way Repeated Measures ANCOVA. The results of the research were
as follows: scientific identity affecting science competency from all three repeated tests
at a statistically significant level of .05. (F= 86.853, p =0.000) When comparing the
scientific competency scores of the students, who learned with crystal-based learning
with authentic assessment from all three repeated tests with scientific identity as a
covariate variable. The results of comparing each pair were found that the Scientific
Competency Mean Score, Unit 1 and Unit 2, had a statistically significant difference of
.05 . Unit 2 and Unit 3, had a statistically significant difference of .05 . Unit 1 and Unit 3,

had a statistically significant difference of .05 .
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i
Y

o o QL"UEJ'N}"IQJU . Nan1s
an aufi 1 aufi2 Auii3a euiida  Auiis A 10C NA1TAUN

1.5l D 28

1.1 +1 +1 +1 +1 +1 1 AnLd

1.2 +1 +1 sl +1 +1 1 AnLd

1.3 +1 i ™ +1 +1 1 Aty
2. madanavuua

2.1 +1 +1 +1 o +1 0.6 Aty

2.2 +1 +1 0 -1 0 0.2 UTuuse

2.3 +1 +1 0 -1 +1 0.4 YFuls
3. AuLAN

3.1 ;i L i +1 0 0.8 AaLd

3.2 +1 +1 0 +1 +1 0.8 Anld

3.3 +1 +1 0 +1 +1 0.8 AaLd
4. \WAREITNS

4.1 +1 0 +1 +1 +1 0.8 Anld

4.2 | +1 +1 +1 0 0.8 Anld

4.3 +1 +1 0 +1 +1 0.8 Anld
5. NYURN

5.1 +1 -1 0 -1 +1 0 UTuuse

5.2 +1 -1 0 +1 +1 0.4 UFuuse

5.3 +1 -1 0 +1 +1 0.4 UTuuse

6. ANMALIAT1 Organic Thailand WUANSLANANAILAUNIATTIU 25%

6.1 +1 +1 +1 +1 +1 1 ARt

6.2 +1 +1 0 +1 +1 0.8 ARt

6.3 0 0 0 +1 +1 0.4 Uiuuse
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¥
Y A

IZ\JIL?JEJ'J%qu NANIT
=, o g p p A1 10C -
AuUN 1 AUN 2 AUN3 AUNd AUNS NWITIUN

L4

a
an

7. WMIUNETERSLANTINARARS N

7.1 +1 +1 +1 1 +1 0.6 Anld
7.2 +1 +1 0 +1 +1 0.8 Anld
7.3 +1 +1 0 -1 +1 0.4 YFuls

8. NANBNIILAEIS

8.1 +1 +1 0 -1 +1 0.4 USulge

8.2 +1 +1 0 +1 +1 0.8 Aty

8.3 +1 +1 0 0 0 0.4 UTuUse
9. ANTNANHNIUN

9.1 +1 . +1 +1 +1 0.6 Anld

9.2 +1 | 0 1 +1 0.8 AaLd

9.3 +1 +1 +1 +1 +1 1 Anld

10. wansznuaadt Nnanas

10.1 +1 0 0 +1 +1 0.6 ARk
10.2 +1 +1 +1 +1 +1 1 ARt
10.3 +1 0 0 +1 +1 0.6 ARk

11. anazuddsluilaqiiy

11.1 +1 0 +1 +1 +1 0.8 ARt
11.2 +1 +1 0 +1 +1 0.8 ARt
11.3 +1 +1 0 +1 +1 0.8 ARt

v v a o a a
12. LNﬂ?qUﬂqL@ﬂiﬂQQWﬂqﬂﬁﬂﬁﬁq

12.1 +1 +1 +1 +1 +1 1 AntA

12.2 +1 +1 +1 +1 +1 1 AntA

12.3 +1 +1 +1 +1 0 0.8 ARt
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a o dl QI v Q/Qi
LUUNARBUANTIDUSNININUNANRAT LTR ﬁmma\umm@@mﬁluﬂ?zmm Tmammmm

i
Y

WbYYIYEY Nan1s

p p p p p A1 10C -
AUN 1 AUN 2 AUN 3 AUN 4 AUN 5 WINIU

[

¥

an

1. @sindndngivanAnsludawandon

1.1 +1 +1 0 0 +1 0.6 Anld
1.2 +1 +1 0 +1 +1 0.8 ARt
1.3 +1 +1 0 +1 +1 0.8 Anly

2. wliaWugnnedu (Alien Species)

2.1 +1 +1 +1 +1 +1 1 Anly
2.2 +1 +1 0 +1 +1 0.8 ARt
2.3 +1 +1 0 0 +1 0.6 Anly

3. g dnganignnNeny

3.1 +1 +1 0 +1 +1 0.8 ARt
3.2 +1 +1 0 +1 +1 0.8 ARk
3.3 +1 +1 0 +1 -1 0.4 ARt

4. 59344 HUNTN

U v

4.1 +1 +1 +1 +1 +1 1 ARt
4.2 +1 +1 +1 0 +1 0.8 ARk
4.3 +1 +1 +1 +1 -1 0.6 ARk

5. Uszwmdlnenuveswanadn

5.1 +1 +1 +1 0 +1 0.8 ARt
5.2 +1 +1 +1 0 +1 0.8 ARt
5.3 +1 +1 +1 +1 +1 1 ARty

6. dn1UNTAIlANLAZINW

6.1 +1 +1 0 0 +1 0.6 Anld

6.2 +1 +1 0 +1 +1 0.8 ARty

6.3 +1 +1 0 0 -1 0.2 UFuUse
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¥
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o HLYEIYEY . Nanis
an aufl 1 Auii2 Auii3 euiid4  Auiis m loc WA

7 ATUAUALIYINANY

7.1 +1 +1 +1 +1 +1 1 Anld

7.2 +1 +1 +1 +1 +1 1 AnLd

7.3 +1 +1 +1 +1 -1 0.6 Aty
8. aEAsALNYINTIEN

8.1 +1 +1 +1 +1 +1 1 AnLd

8.2 +1 +1 +1 +1 +1 1 Aty

8.3 +1 +1 0 +1 +1 0.8 Anld
9. dayanviiannInaInie

9.1 +1 i +1 +1 +1 1 Anld

9.2 +1 0 +1 +1 +1 0.8 Anld

9.3 +1 +1 0 +1 +1 0.8 Anld
10. Jeyvminsindeluuszmelne

10.1 +1 +1 +1 +1 +1 1 Anld

10.2 +1 +1 +1 +1 +1 1 Anld

10.3 +1 +1 0 +1 +1 0.8 Anld
11. M3anazanvaansaluiuiusinng

11.1 +1 +1 +1 +1 +1 1 Anld

11.2 +1 0 +1 +1 +1 0.8 Anld

11.3 +1 +1 0 +1 -1 0.4 UTuuse
12. nszmmu’twuﬁqmﬁanazaaﬂ

12.1 +1 0 +1 +1 +1 0.8 Anld

12.2 +1 +1 +1 +1 +1 1 Anld

12.3 +1 +1 +1 +1 +1 1 Anld
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F19N 34 HanTIRTTANATiANdenAResTesta A NALTia Nl iRNNg

VDIULLNAFDLANIIOUEN1INNANERT (304 ToyunAausndeanaasian Inaimeaaigy

i
Y

o HLTEITRY , NANIT
an aufi 1 aufi2 Auii3a euiida  Auiis A 10C NA1TAUN
1. llndivneuzaau
1.1 +1 +1 0 +1 +1 0.8 Anld
1.2 +1 +1 0 +1 +1 0.8 Anld
1.3 +1 i 0 +1 +1 0.8 Aty
2. UnldenaldiwdefisAnassunin
2.1 +1 +1 -1 +1 +1 0.6 Anld
2.2 +1 +1 1l +1 +1 0.6 Aty
2.3 +1 +1 -1 -1 +1 0.2 USuuse

3. Tandoan1saulsion 5 waududu

3.1 +1 +1 +1 +1 +1 1 ARt
3.2 +1 0 0 +1 +1 0.6 ARk
3.3 +1 0 0 -1 +1 0.2 USulse

4. Wasuvgza s MU UNA 99U

4.1 +1 +1 +1 1 +1 0.6 ARt
4.2 +1 +1 +1 +1 +1 1 ARk
4.3 +1 +1 +1 +1 +1 1 ARt

5. nMsanguugilandevinadi

5.1 +1 +1 +1 +1 +1 1 ARt
5.2 +1 +1 0 +1 +1 0.8 ARt
5.3 +1 +1 0 +1 +1 0.8 ARt

6. nMazdasianITgyRuguasadlan

6.1 +1 +1 +1 1 +1 0.6 AntA

6.2 +1 +1 +1 +1 +1 1 ARt

6.3 +1 0 0 +1 +1 0.6 Anly




A1379% 34 (si)

140

8298y

W8iN13

il aufi 1 aufi2 Aufi3a euiia  Auiis in 10 NATUN

7. WA, Naieran1sn luassA

71 +1 +1 +1 -1 +1 0.6 Anld

7.2 +1 +1 0 +1 +1 0.8 Anld

7.3 +1 0 +1 +1 +1 0.8 Anld
8. YpzwaERnTuLAN 9 fignazauanag1eeUIUUS INRIIEYNS

8.1 +1 +1 +1 b +1 0.6 Anld

8.2 +1 +1 +1 +1 +1 1 Anld

8.3 +1 +1 +1 -1 +1 0.6 Anld
9. sneWugvasiivuazdnd Masgaiusidesannuyud

9.1 +1 +1 +1 +1 +1 1 ALY

9.2 +1 = +1 +1 +1 1 Anld

9.3 +1 +1 +1 -1 +1 0.6 Anld
10. veznaraRnlududnigavasumayns

10.1 +1 +1 +1 -1 +1 0.6 Anld

10.2 +1 +1 =5 +1 +1 1 Anld

10.3 +1 +1 +1 -1 +1 0.6 Anld
11. 59uUN52aN

11.1 +1 +1 +1 +1 +1 1 Anld

11.2 +1 +1 +1 +1 +1 1 Anld

11.3 +1 +1 +1 -1 +1 0.6 Anld
12. diatudsialanazane exlsavifindy

12.1 +1 +1 +1 +1 +1 1 Anld

12.2 +1 +1 +1 +1 +1 1 Anld

12.3 +1 +1 +1 +1 +1 1 Anld
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AN919 35 HANTTILATIZY B1UNRANLUN ANANNTaLIeLLLTANANHMNINaNAdRT

iad ANAIUIRARLUN (1) wilana
1 0.743 1510
2 0.769 it
3 0.581 1510
4 0.468 i
5 0.697 it
6 0.416 it
7 0.537 it
8 0.772 i
9 0.583 it
10 0.597 i
11 0.611 510
12 0.569 i
13 0.638 it
14 0.661 51
15 0.670 it
16 0.629 i
17 0.564 510
18 0.305 sy
19 0.495 it
20 0.880 sy
21 0.779 510
22 0.639 sy
23 0.566 it

24 0.593 =le
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a ANAIUIRARLUN (1) wilana
25 0.595 1510
26 0.705 it
27 0.560 1510
28 0.440 i
29 0.847 1510
30 0.688 i

ARt esdedauyivaliu Alpha = 0.940

A1919 36 HANTTILATIZY AINNENNGNE BIRIRANLUN ANANNLTRNUIBILLLNAGEL

ANTIOUTNNINEIAART Mikaed 1 Gastlymdauindanluguan

Fad ATAAINENNGNE (p) ANBUNRRLUN (1) nilana
1.1 0.544 0.608 T 1y
1.2 0.556 0.723 it
1.3 0.489 0.572 T 1y
2.1 0.367 0.213 it
2.2 0.544 0.263 T 1oy
2.3 0.489 0.345 1y
3.1 0.600 0.275 T 1oy
3.2 0.522 0.544 1y
3.3 0.478 0.657 T 1oy
4.1 0.633 0.572 1y
4.2 0.544 0.469 T 1oy
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A1919 36 (5i|)

aafi ANANENNGNE (p) ANAIUIRA[LUN (1) wlana
0.578 0.350 1lst
5.1 0.511 0.421 it
5.2 0.478 0.555 1lst
5.3 0.600 0.279 ey
6.1 0.700 0.743 it
6.2 0.622 0.348 ey
6.3 0.689 0.533 it
7.1 0.478 0.732 ey
7.2 0.544 0.616 i
7.3 0.589 0.727 sy
8.1 0.444 0.688 it
8.2 0.544 0.579 sy
8.3 0.567 0.509 it
9.1 0.478 0.428 sy
9.2 0.511 0.657 it
9.3 0.600 0.599 sy
10.1 0.644 0.426 st
10.2 0.589 0.503 51
10.3 0.611 0.419 1l

| 1 ¥
ANANTa T eIdadaLyiaaliu Alpha = 0.905
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AN919 37 HANTTALATIZY AINNENNGNE BIRIRANLUN ANANNLITRSIUARILLLNAGAL

= P T I = >
ANTITNUENWNINYIANRRAT UUIEN 1 Lsmﬂmmmumm@ﬂuﬂimﬁiwﬂ

Tad ATANENNNE (p) A1RIUIR[LUN (1) wilana
1.1 0.633 0.640 it
1.2 0.622 0.597 1lst
1.3 0.700 0.557 ey
2.1 0.544 0.459 it
2.2 0.533 0.517 ey
2.3 0.456 0.496 i
3.1 0.544 0.514 sy
3.2 0.567 0.271 1lst
3.3 0.489 0.538 ey
4.1 0.500 0.600 it
4.2 0.511 0.495 ey
4.3 0.489 0.641 it
5.1 0.433 0.670 sy
5.2 0.411 0.479 st
5.3 0.433 0.561 sy
6.1 0.556 0.566 it
6.2 0.567 0.534 51
6.3 0.489 0.467 it
7.1 0.500 0.432 51
7.2 0.489 0.466 it
7.3 0.522 0.728 51
8.1 0.422 0.526 it
8.2 0.433 0.446 51

8.3 0.478 0.582 L%
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A1919 37 (5i|)

aafi ANANNENNGE (p) ANAIUIRARLUN (1) wlana
9.1 0.533 0.457 1lst
9.2 0.544 0.449 it
9.3 0.578 0.405 1lst
10.1 0.467 0.491 ey
10.2 0.500 0.351 i
10.3 0.411 0.571 sy

AP TR LB Tad e LTaRliu Alpha = 0.906

A1919 38 HANTTILATIZY AINNENNGNE BIRIRANUUN ANANNLTRNUIBILLLNAGEL

ANTTOULNNAINENAERT Miaed 3 FastTyRwnsannasian

dad ATAAINENNGNE (p) ANBIUIARLUN (1) nilana
1.1 0.622 0.782 sy
1.2 0.622 0.737 st
1.3 0.556 0.573 sy
2.1 0.589 0.398 it
2.2 0.644 0.524 51
2.3 0.711 0.375 it
3.1 0.389 0.718 51
3.2 0.722 0.597 1l
3.3 0.556 0.822 51
4.1 0.444 0.685 it
4.2 0.444 0.800 51

43 0.456 0.410 L%
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A1919 38 (5i|)

aafi ATANENNGE (p) A1RIUIR[LUN (1) wlana
5.1 0.533 0.760 1lst
5.2 0.422 0.522 it
5.3 0.589 0.627 1lst
6.1 0.622 0.837 ey
6.2 0.500 0.362 i
6.3 0.522 0.791 sy
7.1 0.389 0.769 i
7.2 0.444 0.725 ey
7.3 0.411 0.524 1lst
8.1 0.456 0.622 ey
8.2 0.400 0.549 it
8.3 0.500 0.389 sy
9.1 0.656 0.707 it
9.2 0.767 0.638 sy
9.3 0.600 0.638 it
10.1 0.556 0.516 sy
10.2 0.278 0.474 st
10.3 0.567 0.622 51

| 1 ¥
ANANNITRN LY Tada LRl Alpha = 0.943
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FTAUATUNIN : A FEAUATUNIN : A FTAUATUNIN : A

AT 5 100 AZUUY 100 AZUUY 100 AZUWY

STALATUNIN : ANN

FTALATUNIN : AN
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N13IANTTITEUTUUUANKAN : TUT 1 N1TIUHUNSTITEUS

1. an13i38u3 (Learning Outcome)

faouaunsananumsisous lude dymdwindonluguoy Faininnis
Seud lusduuu Miveuewarn1siseuiuuuinuies (Plan and Learn: Self-Regulated
Learning/Self-Directed Learning) é’uﬂssﬂaué’mmmmmumﬁL'%‘auif waznsidenUseiny

Paula

2. AUAATIVEBA (Main Concept)

Tymdsundeluyuyy nuneds Jymawnseuininduluguyy vielunyiiuves
L = o o 2 VYo A i aa ¢
Uniseu Fainseuaunsanuiulanily lnedymludinsenudonunindinvemysduas

U L2

an

3. funaunsi3oug (Learning Process)

3.1 219uaY (Plan) fi3suazdeaimuauszifundnidesnsdnuifuaiisenues
WiennsununsiFoud muaualavessues meldfuuzihwesasiaon

3.2 |den (Choose) fiFsudenindenauls wazndlasssrsesideiiaulalidaay
SmfumsimuaszsgauiiensAnuuaivheauLes

3.3 dua¥ (Search) fiFsuduaimundefinuesauls uazndasesrsesiidoly
Farau SwAunsimunszezanionsinuAuaidonues

1.4 @au (Write) Jisudsusenuununslumsfnwduah

4. FUITAULNNINYIAENS

4.1 M3szyUsziunIiInemans (denyify Scientific Issue 3w 1S1)
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5. YaufugnisianAMaEiSeu
® n3ARBE1IIAINeY (Criticalization)

® 15U ue (Communication)

6. IAUsTAIANITITEUS
AUITIAUININYIANANS
1) annsaszyUssiulgmmiednouiiainsoasaaeuldmnemans
2) @NIUONAIAIAEIMTUAUATY/MTIE0U LagnTEUIUNTYIINEIAEAS
3) anunsnszyaszieya/manguUszinne S odeya iooonuuuuNy

nsaaeuUseiaulam
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