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Title : The Development of Grade-10 Students’ Mental Model on Projectile Motion
through Model-Based Learning Activities

Author : Miss Piyatida Rittiron

Degree : Master of Education (Science Education)
Rajabhat Maha Sarakham University

Advisors :  Assistant Professor Dr.Toansakul Santiboon
Assistant Professor Dr.Natchanok Jansawang

Year ;2019

ABSTRACT

The purposes of the research were to (1) develop lesson plans on Projectile Motion through
Model-Based Learning (MBL.) in order to meet the hypothetical efficiency criterion of 90/90
percent; (2) explore mental models of the students on Projectile motion through MBL; and (3)
Explore students’ Science-Related attitudes through MBL. The participants were 24 tenth grade
students in the first semester of 2018 academic year, selected by purposive sampling. The
research instruments were lesson of Model-Based Learning Activities, Projectile Motion Mental
Model Survey (PMMS) and Science-Related attitudes test, student work sheet. Data were analyzed by
Mean, Percentage, and content analysis

The research findings showed that (1) the developed a lesson plan on Projectile Motion
through MBL had efficiency of 91.13/87.87 percent that was higher than the hypothetical
efficiency criterion of 90/90 percent; (2) The students Mental model on Projectile Motion after
learning through MBL Activities revealed 3 mental models which support students in describing

and explaining phenomena on micro and macro level and promoted their mental model on



Projectile Motion to be more consistent with the scientific models; and (3) The results of student’

Science-Related attitudes through model-based leaming in all aspects were at high level (X=3.53,
S=0.62)

Keywords: Model-based Learning, Mental Model, Projectile Motion

Major Advisor
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AIANVEINUAL AT UUALLYIAUYUTIABINNANNAA YaURFeuT UL TeuAnYITI 4

- A A ) P
(599 Msinaeunuuy Inswn 77]@ 91U 10 VB

r , L. wilananaan
UDN ATNITNYIN LnJawa DIUTIIIULUD uﬂawa 9
VDU
(p) (D)

1 0.50 1416 1.00 198 1918
2 0.28 1416 0.57 198 1918
3 0.43 1416 0.86 198 1918
4 0.34 1918 0.67 198 1418
5 0.31 1418 0.61 1916 1918
6 035 EAET 0.71 1413 14913
7 0.34 1408 0.68 kAl 1918
8 0.33 1416 0.67 EAk 1918
9 0.41 1416 0.82 EA 1918
10 0.27 1416 0.55 EA 1918

v 9
1N miﬂszmmawﬁﬁmmmm 591U WUV UNATOVIALUUTIA0INANINAAN

ANNVEIN (p) BYILHIN 0.27-0.50 LAZAIBINIITILUN (D) BYILHIN 0.55-1.00 1UNI3

v
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ﬂﬂ!ﬁflﬂuﬂ‘ﬂ‘I/]ﬂTdf]‘lJ’Jﬂll“lJ’]Jihﬁf]\Wﬂ\‘lﬂ’NiJﬂ@‘VN‘Hllﬂ 10 6131}'8') Wmﬁmwm 5 Glgljf] Lﬁ’t’)‘ﬂ o

il 1gnungudaedis



175

a
MINN A4
a Eol A o o o a v A ail o =2 =
AATIEHAINNUFONUYBIUVUNATOVTAUDUTIAOIN NAIINAAYDI AT UFUNTENAN L1/

S A A A ) P
#4509 manaeunuuy Inswn 77’)@ 91U 10 VB

Reliability Statistics
Cronbach’s Alpha Cronbach’s Alpha Based on N of Items

Standardized Items

.806 759 10

4 @ [ o a P [ a £
ﬂ’)'llll%’ﬂ1]‘1!"]]@Q!!UUW@@'E)UTJ@!!UU@?@E)\?W7@ﬂf)”lllﬂﬂiﬂﬂsl"]5’3%ﬁllﬂ5$ﬁﬂ‘ﬁ

ueavvos AsOULIA (Cronbach’s Alpha Coefficient Mathod)

“:(klilj(l‘zsﬂ

4 I @ a £
Wo  a  Wuduilszansuearh

<3 o )
k  dluswaudesmouniodoaon

. .
S?  duanuulsdsiuaeanzuuudon

<
S?  Wuanuulslsiuvesnziuusiu




176

2
M519N A5
MAFIANNTOANABITEHINOIAUTZNOUYDIUINANAD IV INGIMIAN S AT DA 1INV

Saandae Iy Imenmans

a < {
) AZUUUANUAMT UV IIFYINTY

panlsznovvouInnd  don . . . . . 59 10C
= = = = =

1. anwdamiuiialse 1 1 1 1 1 1 5 1.00
Innenaas 2 1 1 1 0 1 4080
3 1 1 1 1 1 5 1.00
4 1 1 1 1 1 1 1.00
2. MauANNAIAYYD4 5 1 | | 0 1 4 0.80
I Inemans 6 | 1 1 1 1 3060
7 1 1 1 1 1 5 1.00
8 1 1 1 -1 1 3 0.60
3. anuaulyludmn 9 1 1 1 0 1 4 080
Ingrnand 10 1 1 1 1 1 5 1.00
11 1 1 1 1 1 5 1.00
12 1 1 1 0 1 4 0.80
4. ANUUBUTNFOUADIH 13 1 1 1 1 1 5  1.00
Inomnand 14 1 1 0 1 1 4 080
15 1 1 1 0 1 4 0.80
16 1 1 1 0 1 4 0.80
5. LEAPBNNI DM NI 17 1 1 1 0 1 4 080
smlufvnssuiiferteaty 13 1 | 1 1 | 5 1.00
1M 19 1 1 1 -1 1 3 0.60

20 1 1 1 1 1 5 1.00
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MIUATIZHAITIIDTUUN LALANUTON UYL IAINAAAD IV INGIMIANS

Case Processing Summery

N %
Valid 24 100.0
Cases Excluded" 0 .0
Total 32 100.0
a. Listwise deletion based on all variables in the procedure
Reliability Statisties
Cronbach’s Alpha N of Items
0.913 20
Item-total statistics
Item Scale Mean if Scale Variance if Corrected Item- Cronbach’s Alpha
Item Deleted Item Deleted total Correlation if Item Deleted
1 74.5625 82.190 .652 .907
2 75.0313 85.386 357 913
3 74.3125 84.093 393 912
4 74.7500 80.581 .560 .909
5 73.8125 86.157 423 911
6 74.3125 81.641 487 911
7 74.2188 84.047 522 909
8 74.6250 81.339 478 911
9 74.5313 80.580 713 905
10 75.2188 81.080 .565 908
11 74.8438 81.039 724 905

(¥19)
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M3 N.6(AD)

Item-total statistics

Item Scale Mean if Scale Variance if Corrected Item- Cronbach’s Alpha
Item Deleted Item Deleted total Correlation if Item Deleted
12 74.6250 78.177 .679 .905
13 74.1250 82.242 .676 906
14 75.3125 80.157 787 904
15 74.9063 78.797 .590 908
16 74.1875 81.770 .619 907
17 75.1250 80.371 527 910
18 75.1250 82.500 416 913
19 74.6250 80.823 175 .904
20 75.0313 83.515 514 910

4 o @ a1 a a s A [ a £
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(Cronbach’s Alpha Coefficient Mathod)
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a
MINN A7

a o1 d’ a’/ U 9Yq Y . . a v A
f)nvmﬁw/m7?7371149;@3114537/1370@774?73@;141,1 (Inter-rater Rellablllty)zﬂfJ‘Wﬂ?iﬂ!”lﬂ%’u

< )
mmmuﬁawmé’ﬂmuu (Rater agreement Index: RAI)

. ] R, R,

UniTeUAUN 2oa Joit Toi3 Fofia Hons
| 0 0 0 : ’
2 1 1 ! 0 1
3 0 0 0 0 ’
4 0 1 ! 0 °
5 1 0 ! : ’
6 0 0 0 0 1
7 0 1 0 : ’
8 1 1 0 : 1
9 0 1 ! 0 ’
10 1 0 ! : ’
1 1 1 ! 0 ’
12 1 0 { 1 1
13 0 0 ! 1 1
14 0 0 0 0 1
15 0 1 ! 0 1
16 0 1 0 : ’
17 0 1 ! 0 ’
18 1 1 0 : ’
19 1 0 0 0 1
20 0 0 ! : 1
21 0 0 0 0 ’
22 0 0 0 0 ’
23 0 1 0 : ’

24 0 0 0 0 0
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@ < a a
mfﬁmmmuﬁawmﬁﬂszwu (Rater agreement Index: RAI) ﬂiﬁﬁﬁmWf}ﬁﬂiiJJﬁﬁw

Aa06 1 a0IFTY

kK-l Z§=l |R1nk'R2nk|
KN(1-1)

K N
Zk_l ne1 | Rink Ropg

RAI=1-

=49

v 2 (49)
i RAI=1-

=.80

120(3-1) -
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MAMINN 3.1
o o a ' Yo [ ~ 4 ya ~ b4
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S =2 v A c’;/ % =2 A
UUINNALANANY YOIUATIUFUNTINANYILN 4

AZUUUNATOVUVVIALUUTIADINNANIUAA

AUN <
(AZUUUAY 15 ASLLUY)
1 11.33
2 10.33
3 14.00
4 14.00
5 14.00
6 14.00
7 14.00
8 12.33
9 13.00
10 11.67
11 8.00
12 13.00
13 14.67
14 14.00
15 14.00
16 12.67
17 13.67
18 13.67
19 14.67
20 13.67

(#19)
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AZUUUNATOUUVVIALUUTIADINNANINAA

AUN d
(AZUUUAN 15 AZLUU)

21 14.67

22 14.67

23 12.67

24 13.67

Aunae 13.18
daugﬁmmummgm 1.53
Soua 87.87
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