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Kamonwadee Jareankul. (2018). Effects of Assessing-To-Learn Methods in Conjunction
with Inquiry-Based Learning on Conceptual Understanding of Physics Concerning
Different Forms of Motion in Matthayom Four Students. Master’s thesis, M.Ed.
(Research and Development on Human Potential). Bangkok: Graduate School,

Srinakharinwirot University. Advisor Committee: Dr. Panida Sakuntanak.

The objectives of this study were as follows: 1) to compare the conceptual
understanding of physics between pre-learning and post-learning periods in a group of
students who received Assessing-To-Learn (A2L) instruction in conjunction with Inquiry-Based
Learning (IBL) instruction; and also, 2) to compare the conceptual understanding of physics
between post-learning and follow-up periods among the same group of students after they
received the Assessing-To-Learn (A2L) instruction in conjunction with Inquiry-Based Learning
(IBL) instruction. The sample of forty-three students was selected from among Matthayom
four students in the 2018 academic year at Triamudomsuksapattanakarn School by employing
a two-stage random sampling method. The research tools included the lesson plans written
up in accordance with the Assessing-To-Learn (A2L) method and multiple-choice papers to
test their conceptual understanding of physics. The papers had an item difficulty value
between 0.30 and 0.78, item discrimination value between 0.20 and 0.60 and a test reliability
value of 0.74. The data was analyzed by descriptive statistics and ANOVA with the repeated
measurement method.

The results were as follows: (1.) The conceptual understanding of physics in the
post-learning period (M=15.07) of students who received the Assessing-To-Learn (A2L)
instruction was better than that of the pre-learning period ( M=9.77) with a statistical
significance of p < 0.05 (2.) There were no statistically significant differences of p < 0.05
in the conceptual understanding of physics between the post-learning (M=15.07) and the
follow-up periods (M=15.53) among students who received the Assessing-To-Learn (A2L)

instruction meaning that learning retention was evident in the group.
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TUN 1 JF13IILUIAANKITIW (Exploring Naive Concepts) L#had31n
o A ' VA A P & o o & A € 1w o o
umwumulmyw%quuﬂszaumimuazmnwgmmmﬂawugmmaﬂaﬂaagum AIII
AoUMIIAMIILUI AITUTUNRIUANUZLANVBIRNITUMNIVULDUUIAS LaTWANNNINNY
ARNF LﬁalﬁﬁfﬂﬁwmmﬁfﬂﬁaLmewﬁ@mijﬁuﬁauﬁﬁnﬁ'waummmﬂmﬁ@Lﬁumaa
o o va a do A A o @ A ° A o o A o o A
wnisounuaz laduianunisonaudn 9 f1aefa luinuaadolnu duiduisdsragiagals
mwﬁnﬁdmmLiﬂlwaaffﬂSﬂuﬁauﬂﬁﬁmﬂﬁL‘%‘ﬂquﬁalﬁﬁfﬂL‘%‘ﬂumm‘mL’%W;Sfﬁﬁmﬁu"lﬁ

AN LRZATINNAMNADINITVDINN L%EI%I@] gtane

#288719TUN 1 Exploring Naive Concepts

Which pairs of objects are interacting?

s 1
—
g
_'_J—'J__'_:*
gituation A situation B situation C

Question 1. In situation A: water balloon and spring. Answer: Yes or No
Question 2. In situation A: watet balloon and Earth. Answer: Yes ar No

Question 3. In sitvation B: child and plank. Answer: Yes or No
Question 4, In sitvation B: child and rocks. Answer: Yes or No
Question 5. In situation C: block and table. Answer: Yes or No
Question 6, In situation C: block and Earth, Answer; Yes or No

Fig. 1. Recognizing the interaction between two objects.
MWUsEnay 2 a2a819TuN 1 Exploring Naive Concepts

fiu1:  Robert J. Dufresne; & William J. Gerace. (2004). Assessing-To-Learn:

Formative Assessment in Physics Instruction. p. 429.
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Pui 2 LaTUATI9ULATIANEN (Honing and Clustering) Liathniauwiiou
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@28819U%N 2 Honing and Clustering

[ - (w0
A ~
* P o
f 1 1 f \ (evacuated jar)
J" / I‘\ [ @\ . r ‘f’f@?
[ / \ i \ table is 4 pops
| @ \ @ \ \ i *Tb-ﬂfmm
= gime [\ 7

Here are four arrangements of a beaker ined)
of water, a large wooden block, a small

(a) ©

that the table or incline
metal block, and a platfarm scale. e AT R gy i DR
. . blocks have the same
Question: Which amangement would | \ density. In which situation Question 1: A or B?
have the smallest scale / is the normal force greater?  Question 2: A or C?
reading? / \ Question 3: A or D?

L1 Question 4: A or E?

mMwisznau 3 @88199%N 2 Honing and Clustering

finN: Robert J. Dufresne; & William J. Gerace. (2004). Assessing-To-Learn:

Formative Assessment in Physics Instruction. p. 430.
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U 3 Aianziuazlvinanalaslduuifa (Analyze and Reason Using
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G288 UUN 3 Analyze and Reason Using Concepts

() | Thie e o wirobe dagrarn of o Hvwn ball, with the wolochy indicatod at oach e,

FETEEE e e
C

(e’ §

e T
N :
Qusntion 1: In air resletance elgniicant? (Anawer s or No.)

Crasation = Whet fasturs of the diagram did you uss o anpwer
queation 17 (Entar m st wiring.)

&

In anch of tha sihwtions below:, 5 nagethe chams s moved slong = path from paint B 1o polrl b n the
presanos of an slaoiria flald. Omestion: Forwhich ks tha wark dons on tha charps by the Sald zam?
situstion B sitaation C shination D

=) i E

MNUIENay 4 @188190UN 3 Analyze and Reason Using Concepts

ﬁ&l’]: Robert J. Dufresne; & William J. Gerace. (2004). Assessing-To-Learn:

Formative Assessment in Physics Instruction. p. 431.
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13 4 nsundynilasldarufasivsaaiidngiu (Concept-Based

Problem Solving) tJuttvansvasnisaasn idunsnauwianuanisavasnnsounazls
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G208 TUN 4 Concept-Based Problem Solving

Twor air carls, sach of mse 0. 2kg ard inflaly sistionary, ame attached
to manh othar on an air track. Tha foroex on saoh oarl am shawn,

, 05N oMW,
LAE]

Quastion 1: What b tha sconlsmiion of tha system? (Enter your answer In mig2,)
Duestion 2: What bs the fores that cart A sxsrte on cart B7

A} 02N B I3

BION (O

[C) 04N {G) norw of tha alxve

D) D48 {H} impossiia fo il

Fig. 4. Prohlem solving with Newton's laws,
AMNdsznay 5 @10819T%N 4 Concept-Based Problem Solving

ﬁ&l’l: Robert J. Dufresne; & William J. Gerace. (2004). Assessing-To-Learn:

Formative Assessment in Physics Instruction. p. 431.
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TUN 5307zVVUATRIANNFURUTVEIN§UUUIAA (Organize and
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A208199UN 5 Organize and Interrelate Groups of Concepts

Problem A. A child on a skateboard is

Problem B. A 10kg block is released

21

rolling down a ramp having straight and from rest onto a curved frictionless
curved portions as shown. What is the track from an unknown height A, The
speed of the skate boarder when she block is traveling at 7m/s just before it

reaches the end of the ramp (if we ignore
the effects of friction and air resistance)?

collides and sticks to a kg block, From
what height was the block released?

Questlon 1: Would you solva thase two problems using similar approaches?
{Answer Y for Yes or N for No.)

Question 22 What princlple would you use to solve Problem A? (Enter a text string.)

Questlon 3: What principle would you uss to solve Problem B? (Enter a text string.)

Fig. 6. Organizing physics principles around problem selving.
AMWUIzNaU 6 @188192UN 5 Organize and Interrelate Groups of Concepts

‘ﬁluﬁz Robert J. Dufresne; & William J. Gerace. (2004). Assessing-To-Learn:

Formative Assessment in Physics Instruction. p. 432.
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@199 1 @I98NVIANDN VN 1 1AW IAQOWHIUN (Exploring Naive Concepts)

Q/ 1 U o U? dl o a dy . =
MNIDUVDAIDTIN DN 1 13UBIAANKIW (Exploring Naive Concepts)

mﬂgﬂfmﬁudwmaﬁ"l&im%”ﬁ'ﬂmmmi'mvlﬁ I@smdmaﬁjﬁ'ﬂuuﬁmﬁmﬁhﬁmLﬁmmuuaz
1AAINULIY LLéhmamaﬁ"l,sjjﬁ'i'ﬂuuﬁwﬁmLﬁmﬁ'uuaxi'ﬂmmlja RUTOWANVBINIA LAY
lawsa'ld wiauatune

1. Yes

2. No

a3 2 MIeENTRMIN TUN 2 IFTNFTIIUAZIANEN (Honing and Clustering)

o T o < A A o o ! . .
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(Concept-Based Problem Solving)
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a9 11 aDANUTIUVRIAZILUANNAATILDEAN AR AN BUN ldTuM T Teug
lagldmyiadiuniemaseuihnnumssansitouiuuuFuimemanad newdou
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& n19 n ATLKK
LHWanN « Min | Max M SD Sk Ku
nadgay LON
PR nowlsaw | 43 7 2 6 | 388 | 1.14 | .339 | -872
mMItAaadRNLLUU - ~
. naIIEH 43 7 3 7 | 588 | 099 | -710 | .369
Twstaning -
AAAINKS | 43 7 3 7 | 595 | 095 | -778 | .703
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1319 11 (68)

Lﬁa‘n’l n9 n AR | Min | Max M SD Sk Ku
nadgay L(?I;N

nsteRewiuuy | newidan 43 6 0 4 170 | 0.89 | 435 | -.159
g15NWHNBENS | WIS U 43 6 1 5 | 360 | 124 | -766 | -.251
318 AaaNKa | 43 6 1 6 | 3.88 | 1.01 | -495 | 494
nNowIYH 43 20 5 15 | 9.77 | 2.08 | -141 | 129

ERTY RAILIL® 43 20 12 | 18 | 15.07 | 2.06 | -.149 | -1.43
AneNaNa | 43 20 13 | 19 | 1553 | 1.45 | .361 | -.006

RUBLAG standard error of skewness = .361 standard error of kurtosis = .709

= = a arAa 6 % = a ¥
2. wan1idSauifisuaufasivsaansNandzanniTani tasunis
(> = v (> a 4' = Y (> [ > = ¥
Iansisenilaglanisindszduiian1si3anisanunssanisiseuwiuuuiuiazm
AIIN3 NOWITLH WAILIU® LATITILAAMINNE
HanIInasautaanadiiadduuad compound symmertry WUl Tayaann
MII0EINI 3 A% FVwaaNUFURUTLAzYAANULLTUIIRLANENNkaE NI RBEA NI
aad o A ' v g v wa o a 1 .
afidnszay .05 G liiduluanudaanasiiasdu 3303993061289 Greenhouse-Geisser

LNWANYAY Mauchly's W (Greenhouse-Geisser = .789, df = 2, p = .002) AIN1IN 12

I 12 WaMIaIFaUTaanadtdadeis

Epsilon®
Within Approx.
Subjects | Mauchly's Chi- Greenhouse- | Huynh- | Lower-
Effect w Square df | Sig. Geisser Feldt bound
time 732 12.769 2 .002 .789 814 .500

s o a v [ a Y o a A = Y et
nasninewlaiunmssanmaiouilasldmsiadssidiuiensiouiiwny
MITEMITEUFULLFUEZAIANT WU AzuUWaRE84ANNAATILBEANIARNFIINNT
100819%08 2 TI93TLLIAIMANEINUBLIANYFIAYNIIFDANIZAL .05 (F= 189.362, df =

1.578, p = .000) lagNaNTMINNAFDA Greenhouse-Geisser #IA1319 13
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Source SS df MS F Sig.
time Sphericity Assumed 882.853 2 441.426 189.362* .000
Greenhouse-Geisser 882.853 1.578 559.556 189.362* .000
Huynh-Feldt 882.853 1.629 541.990 189.362* .000
Lower-bound 882.853 1.000 882.853 189.362* .000
Error Sphericity Assumed 195.814 84 2.331
(time)  Greenhouse-Geisser 195.814 66.266 2.955
Huynh-Feldt 195.814 68.414 2.862
Lower-bound 195.814 42.000 4.662

‘Vi&l’]EJL‘VWJ *p<.05
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Lsﬂu?:,[@] U&L?jﬂ']?)@lhzl,&]utwaﬂqslﬁﬂl%ziqNﬂﬂﬂqiﬁ]@ﬂqjﬁﬂuguﬂﬂﬁﬂ La’ww}ﬂ’n&lg NRILIYU

LAZIZBLAAMUKNALANAINWOENY lilp AN Iaianszal .05 aia19 14

@133 14 Nﬂﬂ']iLﬂ%ElllLﬁﬂﬂﬂ;‘:LL%%i’]U@:Vlﬂdﬂ’)ﬁ&lﬁ@i?ﬂﬂa@ﬂﬁdﬂﬁﬂﬁmﬂdﬁﬂLéﬂu NawlIan

WRILIUH URZIZHZAAANNE

time

AawlIew (M=9.77) | wadsow (M=15.07)

AASNUNE (M=15.53)

fnawlIen (M=9.77)

WaIIu® (M=15.07)

5.302" -

AAGNNE (M=15.53)

5.767 0.465

‘V}N"IEJL‘V\@‘} *p<.05
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Estimated Marginal Means of MEASURE_1
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