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ABSTRACT

TITLE : ENHANCING CONCEPTS OF MASS, FORCE, AND MOTION THROUGH
PREDICT-OBSERVE-EXPLAIN (POE)

BY - CHALITA TAKSINKANON

DEGREE : MASTER OF SCIENCE

MAJOR : SCIENCE EDUCATION

CHAIR . ASST.PROF. UDOM TIPPARACH, Ph.D.

KEYWORDS : PREDICT-OBSERVE-EXPLAIN (POE) ACTIVITY SETS/ MARYLAND
PHYSICS EXPECTATIONS (MPEX) / NORMALIZED GAIN

The purposes of this research were to design learning activities and construct in
Physics on the topics of mass, force, and motion with the use of Predict-Observe-Explain (POE)
method. Forty one grade 10 students of Nayiasuksa Ratchamangklapisck school, Ubon
Ratchathani were selected purposively. The one group pretest-posttest design was used in this
research. The research tools were Maryland Physics Expectations (MPEX), Predict-Observe-
Explain (POE) activity sets, conceptual tests on the topics of mass, force, and laws of motion, and
attitude towards Physics tests. The results showed that the efficiency of the tool was 82.39/75.37.
The learning activities attracted students’ attention. The average posttest score was higher than
that of pretest with statistical significance of .05, and 39.56 % of the students has positive attitude
in good level. Average normalized gain of learning achievement was 0.66 which was in a good

level.
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Observe-Explain(POE)

FANONT TN Sunninisou 41 au
sENIGHY AZUUY SD

i z {ouny
1. 159 25 20.34 2.62 80.88
2,478 5 451 0.76 82.93
3. ngefi 1 20 17.34 1.46 85.12
4. ngdiedi 2 20 17.00 1.27 81.34
5. ngiefi3 10 9.17 1.07 79.02
6. f;mﬁ'ﬂLmmeﬁﬁqamzﬁinmm 5 4.32 0.66 84.88
7. uuFBAN Y 5 4.10 0.69 86.34
5. matlszanaldngmaindoud 10 8.83 0.90 82.68
Taer s 100 20.91 1.22 82.39
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Tasf 418239 @ UszAnsnmussnszuauns (E,) v1ldnniovazvesnzuuumises
= T J = 1 A o oo O ¥ 97
= onssugouTTH ey waza 75.37 Ao YssAninwvewadnt (E,) wildninfesasves

. e w4
asuuumasvonzunuanuinlondansidou (post-test)
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1) 153nTeRNA LT oA (Force Sled) 2) MIMIUTAVUNUBEL (Cart Ramp) 3) MIlAnaUN

. o =~ . x 1

wpaiagmaliussiisgavealan (Coin Toss) 4) N3IMI4 (Force Graph) 5) nnMIAAEUNTDY

e (Newton’s laws) 6) ITUTEANIU (friction) LAY 7) ns1a153 (Velocity Graph)
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!é’e)\i r - - <g>
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2. Cart Ramp 33.33 76.42 0.65
3. Coin Toss 38.21 80.49 0.68
4. Force Graph 21.04 75.00 0.68
5, Newton’s laws 29.97 79.09 0.70
6. Friction 53.66 73.17 0.42
7. Velocity Graph 43.90 63.41 0.35

EREY 28.46 75.37 0.66
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mimaaum Tﬂﬂ%m}ﬂﬁummﬂumnu POE 7 ¥ade 14un 1) uawlﬂfiwmnmiaumm
(Force Sled) 2) mﬁmmauuwumm(&m Ramp) 3) msma@umaa’mamﬂﬂlmmmﬂmm
Tan (Coin Toss) 4) n5191159 (Force Graph) 5) ﬂgﬂmﬂaauwmmmﬁu (Newton’s laws)
6) UTUTIANIY (friction) UAE 7) ﬂi']ﬂmmm (Velocity Graph) AzUNNBUISsUURIinF oY
u@ﬂmuammim U3 uHeANTY (Friction) mauﬂﬂwmsmmmmmaummﬂ'maam 50 N
TR Lmwﬂ“’m,uuﬂaumuiﬂsimmmaiﬂaaw 50 Tpamwe 15 mN 75191459 (Force Graph)
suuuﬁwqﬂﬁmﬂu%aas 21.04 NA4 NG 8UABAINTTY POE WU uaﬂmuammsmmwﬂ

o . Y w & = -~ o [ w Y
A1UL37) (Velocity Graph) Llﬂ'ﬂuﬂliﬂulﬁﬂZLLuu!ﬂﬂﬂﬁﬂQEjﬂuQQﬂjﬂﬁﬂﬂag 70 NNYIUD
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75.37

® %pretest

& %opostest

1.Force 2.Cart 3.Coin 4. Force 5. 6. 7. M o
Sled Ramp Toss Graph Newton's Friction Velocity tam
laws Graph

4 i 1 o 9 =
s 42 YesazusnziuumacnoudouasnduToudleienssunisiFeuiiu POE

A = Y 3 = 3 . Y a =
HANAITA IR NUOI IV HINEINMTITUU (normalized gain, < g >) qﬂWﬁﬂﬂﬂT‘W‘ﬂ 4.3

0.8

qgs 068 068 : 0.66
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ATAUIINAN 4.3 wmmmiﬂuuwmmmﬂﬂamnmfluivw Medium gain
<g> = 0.66 uﬁmmnﬁﬂﬂﬂf-aﬂisuﬂﬁﬁﬂumuu POE dunsauiiuanudle 5oe 17a use
az m;]mimaauﬂﬂﬁwu”lﬂ HeRnsanudaziitenud Sos ﬂgmimaaummmﬂu
(Newton’s laws) a1 sey luszdy High gain <g> 1M1AL 0.70 duFeasdiinseitifuse
s (Force Sted) mstTusauuRUBo(Cart Ramp) mundouiivasianneldusiiage
‘woalan (Coin Toss) N3MMUTY (Force Graph) 1LIUTEANIU (friction) uaznimauE?
(Velocity Graph) ImIA@uunIny 0.63, 0.65, 0.68, 0.68,0.42  Lag 0.35 MUAIAD 9 IuTTAL

Medium gain

M 4.3 Aunde gaubsuunnigy madanaaeuil uazssauiviagneanave

msnadeunSrufisuasunudounouasrduTuvauinG sy

fInagay “‘flﬁ%’éuﬁﬂ!‘%ﬂﬂ ﬂzsmum“‘u “}Z SD t-test
nauFHu 41 30 8.54 3.00

— 28.33%
NAUTIU 41 30 22.61 2.93
#t 05,40 = 1.68

ci ] @ e ::}a of = =t Y = =
21INA13 197 4.3 WU TnGeunGeualefinssuMFSeuziuy POE NAsUUUmaY
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s hanznteutrutasudadsunud azuunmeunduisuvesindougenhineuFey

S ol £y ot

pgaiiisdAnmeadfanszd .03

'
A a

mawmimmmﬁ’nﬁﬁmwmiﬁﬂuswuﬂﬂa HaFn W 4.4 a5ue 1@ unu Y

s}da

Ao waﬂmiauimwmu%ia (%%<Gain>) ANy X ﬂi‘) ﬂmuumaﬂmﬂaymmﬂwuuuﬁﬂu

ay
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¥y ¥
WA nsNesu S oU (Class normalized gain) 04 145#1 Medium gain (<<g>> = 0.66)
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1. Mam3asimlszanEmnyesgamidanonssumsiBeuuvy Predict-Observe-

Explain (POE)

|
I
3

1.1 famsynlssanE MNUeanszUINms (E)

v 4 r = g} . .
il ﬂzLLuuﬁz'ﬁ’J’NL%!ﬂuﬁ’}ﬂ&];ﬁmiﬂﬂﬂﬂﬂ‘i’iuﬂ‘liﬁﬂuglmu Predict-Observe-Explain

(POE)

Y | Force | mass st 2nd | 3rd | W+F, Friction apply total
flen | & | ey | e [ay ! © 5) (10) (100)
I 21 4 18 17 6 3 5 8 82
2 18 4 18 18 8 4 4 9 83
3 19 5 17 16 6 3 4 8 78
4 17 4 15 16 7 4 5 7 75
5 22 4 16 17 6 4 4 8 81
6 23 5 15 14 5 4 4 9 79
7 20 3 16 17 8 3 5 8 80
8 17 5 17 15 8 4 3 8 77
9 19 4 16 18 8 4 5 9 83
10| 2 4 15 15 9 3 4 9 81
11| 24 5 i8 17 8 3 5 9 89
12 | 21 5 19 18 7 4 3 8 85
13 | 18 4 18 16 8 4 5 9 82
14 | 16 3 19 15 9 4 4 8 78
15 | 15 5 17 16 8’ 5 5 8 79
16 | 21 3 16 16 8 5 4 7 80
17 | 20 4 18 14 8 4 5 8 81
18 | 15 5 19 |15 | 8 5 4 9 80
19 | 15 5 15 17 9 4 4 8 77
20 | 16 3 18 15 | 9 5 5 10 81
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3 = v o P ¥ . .
MR p.d AzuUUsTHASoUApANsIANINT TUMTTIUIUUY Predict-Observe-Explain

(POE) (719) ‘i{
ﬂu‘ﬁ Force | mass 1st 2nd 3rd | W+F, | Friction | apply total
@5 | 3 @0 | @0 | @) | & (5) (10) (100)
21 |23 5 18 16 9 4 5 9 89
2 | 22 4 17 18 8 5 3 9 86
23 | 2 5 17 19 9 4 5 7 88
24 | 18 4 19 15 8 5 3 9 81
25 | 21 3 16 15 9 4 4 9 81
26 | 23 5 18 16 8 4 4 9 87
27 | 19 3 19 14 9 5 4 9 82
28 | 23 5 14 15 8 4 5 9 83
29 | 22 4 15 17 9 5 5 8 85
30 | 24 5 19 18 9 4 4 9 92
31 | 23 4 18 17 9 5 4 8 88
2 22 3 18 16 9 5 5 9 87
33 19 4 17 16 7 4 3 7 77
34 | 20 3 15 17 9 5 5 7 81
35 | 21 5 18 16 8 4 4 6 82
36 | 20 3 16 15 7 5 5 8 79
37 | 22 4 15 16 7 5 4 7 80
38 | 20 4 16 17 7 4 4 7 79
39 | 19 4 16 16 6 4 5 8 78
40 | 23 4 18 18 7 5 5 8 88
41 | 24 5 19 18 9 5 4 10 94
total | 820 | 170 | 698 | 667 | 324 | 174 177 339 | TXx=3378
T (2022 415 | 17.02 | 1627 | 790 | 4.24 432 8.27 82.39
sD | 262 | 076 | 146 | 127 | 1.07 | 066 0.69 0.90 436
o | 80.88 | 82.93 | 85.12 | 81.34 | 79.02 | 84.88 | 8634 | 82.68 82.39
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AUA G | nowdeu | vauSew | v Win | pewiSuu | niduiSe
{ 30 5 24 22 30 7 19
2 30 6 20 23 30 5 25
3 30 3 18 24 30 7 18
4 30 7 25 25 30 13 26
5 30 4 2 26 30 4 24
6 30 10 24 27 30 12 26
7 30 7 21 28 30 8 25
8 30 9 23 29 30 i3 24
9 30 10 26 30 30 10 19
10 30 6 19 31 30 9 27
11 30 4 17 32 30 9 23
12 30 11 25 33 30 10 21
13 30 10 24 34 30 8 24
14 30 11 25 35 30 1 17
15 30 5 23 36 30 12 22
16 30 12 24 37 30 6 25
17 30 12 25 38 30 4 20
18 30 11 22 39 30 10 19
19 30 11 24 40 30 6 17
20 30 9 25 41 30 15 27
21 30 8 23 smazuuy ) Y= 927

{ mﬁ's} 22.61
SD 2.93
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= d a o
1.3 Nnmi'am‘nwﬁ]ﬂ?manm'msma’fﬂamzﬂ'mmmmsmnimsi’l"rwwi’l’aaw

i - g i T 1 o a )
ﬂ’liNﬁ n.3 Wﬁﬂ1‘3’.!Lﬂiw14ﬂ']ﬂ’ZﬂlJEHfN’IEiﬂEl“ﬁ‘E]LLﬁzﬂ’l’fl’mwmuuﬂﬂﬂ%ﬂﬂlﬂﬂ%’é}ﬂﬂﬂ

do | anu | mlawa | annedwun | Sig. udawa | wlawagamnn

7 8N ypyvBaall

1 0.60 1914 052 | *| 00006 | 14 %14

2 0.78 14148 050 |=| oooto | 141& 1414

3 0.38 1514 039 | oo132 | ¥l 1518

4 0.60 1414 052 (*| 00006 | 1414 15148

5 0.60 1414 034 | *| o032 | A 1414

6 0.45 114 0.64 | *| 00000 | 1414

7 0.75 1914 046 | *| 00020 | 1¥14 1914

8 0.50 1418 073 | *| 00000 | %14 1414

9 0.55 1414 046 | *| 00028 | 414 1414

10 | 043 1414 045 | *| 00030 | ¥l4 1414

11 | 0483 1414 037 |*| ootz | 14 1414

12 | o045 1914 039 |*| oot1o | 1914 1414

13| 053 114 047 | *| ooo2s | ¥4 114

14 | 053 1414 052 | *| 00006 | 114 1514

15 | 050 1514 050 | *| 00000 | 1414 1414

16 | 043 1414 056 | *| ooooz | 114 1414

17 | 055 1914 046 | * | oo028 | %14 1414

18 | 0.63 1414 063 | =*| 00000 | 1414 1414

19 | 040 1#14 030 | *| 00141 | 1§14 114

20 | 055 1414 0.06 0.7307 i Yslzamie
Safia

a

1ag319d 0.3 GAseihuuunageuanudile (Fea e waa use uazns
o

A ~ 9 ar o ar = oy =t o R [V = a '
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i 4 4 o = o £
40 AY MineBeuilamiduiudd u;\:umnmiwwwaiﬂﬂ“l%’ﬂauwamaﬁﬂmﬂw Microsoft
 office Excel WU AR TINEINNIEATTL 0.38 — 0.78 181U WUANAY 0.06 - 0.73 uaz
uuunaaeuanuei lanmemsSeulimanuios (Reliability) 1o 0.87

o
vinugieindondeney s o uazuuumagen FMCE 22 Jo sauithi 30 9o

=, 4 i o 5/ J =4 o/ A v o e
L2 Nﬁﬂ1535ﬂ313ﬂﬂlﬂﬂﬁiﬁﬂﬂ!ﬂﬂﬂFI’J'IN!sllﬂilﬂﬂ‘}!l“ﬁﬂl‘l—!!mgﬂiﬂﬁﬁjuﬂﬂﬂﬁiﬂﬂ'ﬁﬂﬂﬂ‘ilﬂ‘i‘iilﬂ"lﬁ

u.'%‘ﬂué' (11U Predict-Observe-Explain (POE)

<y 4 1 i [ { ] ey
NamsImTzToyanmas daudsuuunIasgu Madanageuil Msnagoy

1 = Qr =% gt @ = =
ﬂ'nm%’ﬂ%ﬂamiaut,mzzwaaﬁEJuTﬂEl“lwﬂﬂﬁ%ﬂﬂﬂﬂﬁmmmaui’uuu POE

Paired Samples Test nuuuMaaounihlefouFeunaznduSou Feutauss uae

& A
TRAUN

Paired Samples Statistics

Mean N Std. Deviation
Pair 1 Pre-test 8.54 41 3.00
Posttest 22.61 4] 2.93
Paired Samples Test -
Paired Differences
Std. Std. Error Sig. Sig.
Mean | Deviation Mean 1 df | (2-tailed) | (1-tailed)
‘,
Posttest -
Pair1  Pretest 14.07 3.18 0.50 28.3272 | 40 0.0000 0.0000 -




= 4 v 4 =4 o s & e A Yo
3. Nﬁﬂ'l‘i'Jlﬂ‘i’l%'ﬂﬂ'&'I‘Nﬂ'l'!‘H‘I—ﬂTI"I\flﬂ'l‘i!‘SEIuﬁ‘ﬁTﬂﬁﬂﬁﬂﬂﬂ!iﬂﬂﬂ’Jﬂﬂi}ﬂi‘iN POE
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au | few | wda o | au| new | wde N
f 1 Bou | S R # | Bow | Suw & i
1 5 24 0.76 High | 22 7 19 0.52 | Medium
2 6 20 0.58 | Medium | 23 5 25 0.80 High
3 3 18 0.56 Medium | 24 7 18 0.48 Medium
4 7 25 0.78 High | 25 | 13 26 0.76 High
5 4 22 0.69 | Medium | 26 4 24 0.77 High
6 10 24 | 070 | High |27 | 12 26 0.78 | High
7 7 21 0.61 | Medium | 28 8 25 0.77 High
8 9 23 0.67 Medium | 29 13 24 0.65 Medium
9 10 26 080 | wmigh | 30| 10 19 045 | Medium
10 6 19 0.54 | Medium | 31 9 27 0.86 High
11 4 17 0.50 | Medium | 32 9 23 0.67 | Medium
12 11 25 0.74 High 33 10 21 0.55 Medium
13 | 10 24 0.70 High | 34 3 24 0.73 High
14 | 11 25 074 | High |35 | 11 17 032 | Medium
15 5 23 0.72 High | 36 | 12 22 0.56 | Medium
16 12 24 0.67 Medium | 37 6 25 0.79 High
17| 12 25 072 | High | 38 4 20 0.62 | Medium
18 | 11 22 0.58 | Medium | 39 | 10 19 0.45 | Medium
19| 11 24 0.68 | Medium | 40 6 17 046 | Medium
20| 9 25 | 076 | migh | 41| 15 27 0.80 | High
21 8 23 0.68 Medium SD 0.12

m?;tl 0.64 Medium
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au

pretest | Force | Cart Coéin | Force | Newton’s | Friction | Velocity | Total
‘ﬁ Sled | Ramp | Toss | Graph iaws Graph (30)
(™ (&) € 8) (M (1) 1)

1 5 1 1 0 1 2 0 0 5
2 6 0 0 1 2 1 1 1 6
3 3 1 0 0 0 1 0 1 3
4 7 2 0 1 3 1 0 0 7
5 4 0 0 1 1 2 0 0 4
6 10 3 1 0 1 3 1 1 10
7 7 2 0 0 2 1 1 1 7
8 9 2 1 1 2 2 1 0 9
g 10 1 1 1 4 3 0 0 10
10 6 2 0 0 2 0 1 1 6
11 4 1 0 1 0 0 1 1 4
12 11 2 1 3 2 0 1 11
13 10 1 2 0 2 4 1 0 10
14 11 3 2 1 3 2 0 1 12
15 5 1 0 1 1 1 1 0 5
16 12 3 1 2 2 4 0 0 12
17 12 3 2 1 1 3 1 1 12
18 11 0 | 1 3 2 4 0 1 11
19 11 2 0 2 3 3 0 1 1
20| 9 0 1 3 2 7| 2 1 0 9
21 8 2 1 1 1 3 0 0 8
22 7 3 0 0 0 2 1 1 7
23 5 1 0 0 | 1 2 0 1 5
24 7 1 1 2 1 1 1 0 7
25 13 2 2 1 3 4 i 0 13
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AU | Pretest | Force | Cart | Coin | Force | Newton’s | Friction | Velocity | Total
‘ﬁ Sled | Ramp | Toss | Graph laws Graph
) 3 (3} (8) )] (1 (1 (30)
i26| 4 1 0o | 0 1 1 0 0 3
27 12 3 2 3 0 3 1 0 12
28 8 2 1 1 1 2 1 0 8
29 13 3 1 3 2 3 1 0 13
30 10 2 1 1 p 2 1 1 10
31 9 3 1 0 1 3 0 1 9
32 9 2 2 1 3 1 0 0 9
33 10 1 1 2 2 3 1 0 10
34 8 0 1 2 3 2 0 0 8
35 11 3 2 0 1 3 1 1 11
36 12 3 0 3 2 4 0 0 12
37 6 0 2 1 1 1 1 0 6
38 4 1 0 0 1 1 0 1 4
39 10 2 2 1 2 2 1 0 10
40 6 0 3 2 0 0 0 1 6
41 15 2 3 3 4 2 1 0 15
Mean 1.63 | 1.00 | 1.15 1.68 2.10 0.54 0.44 8.54
o%pretest | 23.34 | 33.33 | 38.21 | 21.04 29.97 53.60 43.90 28.46




d' o o = = =y o o 9 [
A1INN N5 ﬂ?ﬁilﬂ'l’)'ﬂli’l‘lfl'IQﬂ'}iLﬁJlJ’J‘h"lﬁﬂﬂﬁi’lﬂﬁ')“U@ (ma)

A1 | Posttest | Force | Cart | Coin | Force | Newton’s | Friction | Velocity Total
‘ﬁ Sled | Ramp | Toss | Graph laws Graph

) 3) 3) 8 (M 1) (1) (30)
1 24 5 3 3 6 5 1 1 24
2 20 3 2 1 7 6 1 0 20
3 18 3 1 3 5 4 1 1 18
4 25 6 3 1 7 6 1 1 25
3 22 6 0 3 6 6 0 1 22
6 24 3 3 3 7 7 1 0 24
7 21 4 3 3 5 5 0 1 21
8 23 5 1 3 6 6 1 1 23
9 26 6 3 3 8 5 1 0 26
10 19 4 2 1 6 0 0 0 19
11 17 2 3 3 3 4 I 1 17
12 25 5 2 3 7 6 1 1 25
13 24 6 3 3 4 6 1 1 24
14 25 7 2 2 7 6 1 0 25
15 23 7 3 3 5 5 0 0 23
16 24 6 2 1 6 7 1 1 24
i7 25 6 3 3 7 5 o 1 25
18| 2 4 | 1 2 6 7 1 1 22
19 24 6 2 2 7 6 0 1 24
20| 25 5 3 3 7 6 1 0 25
21 23 4 2 3 6 6 1 1 23
22 19 3 3 3 5 4 1 0 19
23| 25 5 3 13 | 6 6 1 1 25
24 18 5 2 1 3 4 1 0 18
25 | 26 6 3 3 7 5 1 1 2%
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A | Posttest | Force | Cart | Coin | Force | Newton’s | Friction | Velocity | Total
‘?.I Sled | Ramp | Toss | Graph laws Graph
(7 3 (3) 3 ) 1) (1 (30)
i 26 24 6 1 2 7 6 1 1 24
27 26 3 3 3 6 7 1 1 26
28 25 6 3 3 5 7 1 0 25
29 24 7 3 3 4 6 1 0 24
30 19 4 2 2 5 4 1 1 19
31 27 6 3 3 7 6 1 1 27
32 23 6 | 1 2 7 6 0 1 23
33 21 5 1 1 8 5 0 1 21
34 24 4 3 3 7 5 1 1 24
35 17 4 1 i 5 6 0 0 17
36 22 6 3 3 4 5 1 0 22
37 25 5 3 3 6 6 1 1 25
38 20 5 2 1 7 4 0 1 20
39 19 6 3 3 4 3 0 0 19
40 17 3 1 1 6 5 1 0 17
41 27 5 3 3 7 7 1 1 27
Mean 5.00 2.29 241 6.00 5.54 0.73 0.63 22.61
% Posttest 71.43 | 76.42 | 80.49 | 75.00 79.09 73.17 63.41 75.37
(Yopost-%eopre)/ | 0.63 0.65 0.68 0.68 0.70 0.42 0.35 0.60
(100-%%pre) .
sl Medinm | Medium | Medium | Medium High Medium | Medium | Medium
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