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ABSTRACT

The purposes of this research aimed 1) to compare the knowledge and
comprehension between before and after the problem-based learning with augmented reality
technology; 2) to compare analytical thinking skills between before and after the problem-
based learning with augmented reality technology; 3) to compare the problem solving thinking
skills between before and after the problem-based learning with augmented reality technology;
and 4) to study the students satisfaction to wards in the problem-based learning with augmented
reality technology. The samples used in this study were 37 students of Mathayomsuksa IV of
Mary Immaculate Convent school, Chonburi, who were studying in second semester of the
academic year 2017 by cluster random sampling. The research includes chemistry instruments
using problem-based learning with augmented reality technology on the chemistry leaning plan,
student knowledge and comprehension test, analytical thinking skills test, problem solving
thinking skills test and the student satisfaction questionnaire towards the learning of problem-
based learning with augmented reality technology. The collected data were analyzed by
frequency, percentage, means, standard deviation, t — test dependent sample and one sample t —
test.

The research findings were summarized as follows :

1. After the experiment, an experimental group had an average score of knowledge
and comprehension result higher than before the experiment at .01 level of significance.

2. After the experiment, an experimental group had an average score of analytical

thinking skills higher than before the experiment at .01 level of significance.



3. After the experiment, an experimental group had an average score of problem
solving thinking skills higher than before the experiment at .01 level of significance.
4. After the experiment, an experimental group had an average score of satisfaction

by problem-based learning with augmented reality technology learning was higher than standard

at .01 level of significance.
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M99 13 1AAAINMNEINGIG (p) AMBIUITIUN () HazAIANMTONUVOUIAN WS

anutnladsuail (N = 38)

) H L p r wilawa
v A Y
1 15 7 0.58 0.44 Aataon 13
v A Y
2 11 6 0.45 0.43 anen 13
3 19 13 0.84 0.31 AANa
v A A
4 10 4 0.37 0.51 Aamon 13
5 12 7 0.50 0.35 Aaaonld
6 4 7 0.29 0.11 AANI
7 10 5 0.39 0.35 Aaaonld
8 9 4 0.34 0.33 aaaonly
9 11 6 0.45 0.41 Aaaon1d
v A Y
10 15 8 0.61 0.37 Aamon13
11 10 5 0.39 0.30 AANa
12 12 6 0.50 0.33 Aaaan'ly
13 8 4 0.32 0.39 Aaaon'ly
v A Y
14 15 5 0.53 0.48 amen 13
15 12 6 0.47 034 auaen1d
16 10 15 0.66 0.22 AN
17 13 6 0.50 0.34 Yauden1d
18 8 5 0.34 0.24 AANa
v A 9
19 17 11 0.74 0.36 Aaaon'ls
v A 9
20 10 3 0.34 0.42 Aaden 3
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M35190 13 (619)

) H L p r uilama
21 13 6 0.50 0.38 AANY
22 16 11 0.71 0.40 aden1d
23 15 9 0.63 0.29 AANa
24 11 5 0.45 0.47 Aaaon1d
25 4 2 0.16 0.20 AAN

v A A
26 16 8 0.63 0.39 Aamonl3
27 13 4 0.45 0.37 Aaaonld

v A Y
28 12 3 0.39 0.34 Aamon 13
29 15 11 0.68 0.30 AAN
30 9 3 0.32 0.34 Aaaon'ly

v A A
31 15 11 0.74 0.36 anon 13
32 6 4 0.26 -0.14 AANg

v A 9
33 10 3 0.34 0.44 Aamonl3

v A A
34 19 10 0.79 0.40 Aamon 13

1”i3~l1£|!1"iﬁ!.

) ¥

{ 1 1 5'3', 1
1. ﬂl@ﬁ@ﬂﬁﬂﬂmﬂWWﬂQﬁMﬂ 25 6{’1)'0 1AINININY (p) MULNUNAILLA 0.20 — 0.80 LA
A 1 o o a’gl./ 1 d%'
UADIUIVVULUN (r) MUDUNAILA 0.20 "U’Llhh_]
9 9
2. %ﬂﬁﬂﬂﬁﬂ]ﬂ?]ﬂﬂ?ﬂﬂﬂ (p) e 0.32 - 0.79 HagIAIOIUINTIUN () aaue  0.33 -
0.51

4 Y 2 1 v
3. uumﬂmmgmmmﬁ%mqmsﬁauﬁmmwm%uumnuu (KR-20) 101 0.85
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13199 14 LFAIAIAINEINNTY (p) AIBIUINTULUN (¥) LATAINNNITOUUVOILLIANTIYE

a a J
NIAAUATIEH (N = 38)

) H L p r uilawa
v A Y
1 14 8 0.45 0.38 Aataon 13
v A Y
2 16 8 0.63 0.45 Aamon13
v A Y
3 10 4 0.32 0.52 Aamon13
v A Y
4 13 8 0.55 0.41 Aamon13
5 13 5 0.45 0.37 Aaaonld
6 11 11 0.58 0.02 AANI
7 14 8 0.58 0.44 Aaaonld
8 i 5 0.45 0.44 daaonld
v A Y
9 16 8 0.66 0.49 Aamon 13
10 10 3 0.42 0.32 Aaaon1d
11 19 17 0.95 0.20 AANa
12 14 6 0.53 0.32 Aaaan'ly
13 13 5 0.42 0.36 Aaaon'ly
v A Y
14 13 7 0.53 0.42 Aamon 13
v A Y
15 14 8 0.55 0.36 aaon 13
16 11 5 0.42 0.35 Yauden1d
17 17 15 0.82 0.10 AANa
v A 9
18 14 7 0.55 0.41 Aaden 3
v A 9
19 15 5 0.47 0.48 Aaden 3
v A 9
20 12 5 0.45 0.34 Aaden 3
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) H L p r uilama
21 11 4 0.39 0.34 Aaden1d
22 4 6 0.29 0.29 A
23 16 6 0.58 0.35 Tanen1d
24 19 14 0.92 0.52 faia
25 8 2 0.34 0.42 iaden1d
26 18 12 0.82 0.38 faia
27 11 4 0.37 0.45 iaden1d
28 17 13 0.89 0.44 Faing
29 12 5 0.45 0.46 Aaaen1d
30 11 10 0.55 0.02 Fans
‘Pi%»l"lm‘ﬁﬁql.

g’/ J 1 a’g}/ 1
1. aﬁjﬂﬁﬂﬂ‘ﬁﬂmﬂTWﬂﬁﬁuﬂ 22 slal}f’J UANNVEINIY (p) MuNUNALA 0.20 — 0.80 ag

' o o s & 1 dﬂg
AU (r) MUABRALN 0.20 V1 1

Y Y
2. %ﬁaunmmmmmw(p)mn,m 0.32 — 0.66 LLAZNAIDIUIILUN (1) AU 0.32 —

0.52

v W a a o 1 4 @ g}J Y 1 o
3. Llﬂﬂﬁﬂﬂﬂﬂ$ﬂ1iﬂﬂ’llﬂ§1$ﬂflﬂ1ﬂ’311l!,g§’é]1|u‘1/]\1ﬂ‘ljﬂ (KR-20) (10U 0.86
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13199 15 LFAIAIAINETINNTY (p) AIBIUIRTULUN (¥) LATAIANNITOUUVOILLIATIYE

msaauddaym (N =38)

) H L p r wilawa
A
1 11 5 037 0.33 Aataon 13
[ = 9
2 12 3 0.39 0.44 anen 13
3 19 13 0.89 0.17 AANa
[ = 9
4 12 3 0.39 0.46 Aamon13
5 16 6 0.58 0.56 Aaaonld
6 15 7 0.58 0.52 Aaaonld
7 12 3 0.39 0.44 Aaaonld
8 13 5 0.47 0.41 daaonld
v A 9
9 11 3 0.37 0.45 Aamon 13
v A 9
10 15 7 0.58 0.53 Aaaon 13
11 12 7 0.47 0.44 Aanon'ly
12 9 3 0.32 0.49 Aaaan'ly
13 12 6 0.47 0.42 aaen 1y
14 15 13 0.71 0.14 AN
15 17 13 0.76 0.31 AN
16 14 4 0.47 0.43 Aaaon1d
17 12 6 0.47 0.40 Aaaon1d
v A 9
18 12 5 0.45 0.38 Aaaon'ls
v A 9
19 10 3 0.34 0.32 Aaden 3
v A 9
20 12 8 0.53 0.34 Aaaon'ls
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) H L p r uilama

[ = 9
21 13 6 0.53 0.41 Aataon 13
22 7 1 0.21 0.35 aaaonld

[ = 9
23 14 6 0.53 0.43 Aamon 13
24 13 4 0.45 0.42 Aataon 1y
25 12 5 0.39 0.38 Aaaonld

[ = 9
26 16 10 0.68 0.33 Aamon 3
27 17 14 0.79 0.36 AAN

[ = 9
28 18 13 0.80 0.46 Aamon 13
29 18 11 0.79 0.52 Aaaonld
30 13 11 0.63 0.04 AAN

‘ﬁll"lﬂ!“rwa.

) y

{ 1 1 c’g// 1
1. m@ﬁauﬁﬁﬂmmwmﬁm 25 49 1AINNEINGEY (p) MUNUNAILLH 0.20 — 0.80 LA
=) o o’gl./ 1 ,g
UATDIUIIDIULUN (1) ATUNUNAILA 0.20 w1l
Y Y
2. YoaouliainnueInde (p) AUA 0.21 — 0.80 LLAZHAIDIUIVNLUN () AAUA 032 —
0.56

v W a Y ' y o g’.} o '@
3. LL‘U‘U'JWVIﬂH$ﬂ'l'iﬂﬂllﬂﬂﬂ]uﬂ'lflﬂ'lﬂﬂ'lﬂL%’f]llu‘ﬂ\?ﬂﬂ1J (KR-20) tm10U 0.87
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a ~ Y 9 a A = v A
M13519%0 16 uﬁmmmﬁsmmsmﬂzuuummgmmmﬂﬂ’nmmlﬂamﬁﬂmmwamau

YoIUNFIUNGNAI081 tHONIWAAN (D) HazHaa NMadTed (D)

nisen aud NouBau nagiseu D’
1 6 15 81
2 11 14 9
3 16 18 4
4 11 16 25
5 7 14 49
6 14 17 9
7 10 16 36
8 12 14 4
9 10 15 25
10 6 12 36
11 9 10 1
12 6 13 49
13 13 16 9
14 14 15 1
15 12 14 4
16 10 15 25
17 9 13 16
18 11 14 9
19 7 12 25
20 8 9 1
21 12 15 9
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sinfey aui ACYTIREM, nagIuu D D’
22 17 19 2 4
23 7 8 1 1
24 11 12 1 1
25 12 13 1 1
26 11 14 3 9
27 8 11 3 9
28 13 14 1 1
29 10 12 2 4
30 3 6 3 9
31 7 10 3 9
32 11 14 3 9
33 12 15 3 9
34 11 12 1 1
35 6 9 3 9
36 8 12 4 16
37 11 13 2 4

57U 372 491 119 523
X 10.05 1327 2.84 14.00
S.D. 3.01 2.72 1.97 17.20
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Paired Samples Statistics
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Std. Error
N Mean Std. Deviation Mean
Pair | NoWisou 37 10.05 3.009 0.495
1 naaieu 37 13.03 2.725 0.448
- 2P
\/ N> D?- (> D)?
N-1
Unu manan liSeufeunuaingd
D uny ANVLANANTEHINASUUULADLT)
N unu DR,
daf  unu anududaseiaumi N - 1
! 119
UNUAIGAS t= -
\/(37><523)—(119)
37-1

t=90911
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135199 17 uaaam S ouoUAZ U UNABE NMITAAIATISHNOUFToULAZHAIET o UV

v A

UAIDE19 1NDHIHAA (D) LazNan1amaIaod (D)

Unisoung
Tnizen aud CYIREM, naaiseu D’
1 13 20 49
2 15 21 36
3 12 21 81
4 16 19 4
5 12 20 64
6 14 20 36
7 13 21 64
8 8 15 49
9 10 19 81
10 9 18 81
11 9 15 36
12 10 18 64
13 12 20 64
14 13 20 49
15 16 22 36
16 13 21 64
17 14 21 49
18 11 16 25
19 10 19 81
20 12 20 64
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v =~
NOULIYU

Hnadtau D D
21 13 20 7 49
22 12 22 10 100
23 9 17 8 64
24 13 20 7 49
25 13 20 7 49
26 11 18 7 49
27 13 19 6 36
28 16 22 6 36
29 10 18 8 64
30 12 19 7 49
31 14 20 6 36
32 15 20 5 25
33 14 21 7 49
34 12 18 6 36
35 11 15 4 16
36 17 19 2 4
37 10 15 5 25
U 457 709 252 1813
% 12.35 19.16 6.81 49.00
S.D. 2.21 1.99 1.26 16.16
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MINATOUTUNATIUYON 2

Paired Samples Statistics

Std. Error
N Mean Std. Deviation Mean
Pair | NOUTHY 37 12.35 221 0.364
1 nasisou 37 19.16 1.99 0.328
> D
\/N > D?~(> D)’
N-1
d‘ 1 QQd' 9 = v 1A a
e ¢ LN maaana lsfseumeunuainga
D unu ANVLANANTEHINASUUUIADLT
N ounu U
df  unu anufludasziiaumiiy N - 1
' 252
HAUAIGAT t=
(37x1813)— (252)*
(37-1)

t=2528
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= Y
U3

HHUMSIAMIISeu3 1 2 3 4 5 6 7

ATLLUY (740) 354 419 488 558 596 655 699

d‘ = o a 9 1 = v A
191940 19 Llﬁﬂ\‘]ﬂ"lﬁL‘Lr%fJ"]JL‘VIEJ‘U?‘I%LL“LJL!‘VIﬂH$ﬂ1§ﬂﬂllﬂﬂmﬂ1ﬂﬂulﬁﬂuLLa%WaﬂLiﬂusUfN

= 1

UNGEIUNGUAIDEI N IHAAN (D) LAZKNAANMAIT (D7)

nizen aud oY naaiseu D D’
1 11 13 2 4
5) 11 17 6 36
3 14 21 7 49
4 12 21 9 81
5 15 19 4 16
6 13 23 10 100
7 14 17 3 9
8 11 22 11 121
9 16 22 6 36
10 15 19 4 16
11 15 19 4 16
12 8 21 13 169
13 16 21 5 25
14 11 21 10 100
15 15 21 6 36
16 14 20 6 36
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M3190 19 (619)
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M3190 19 (619)

X 13.49 20.19 6.68 52.73

S.D. 2.13 2.37 2.43 35.76

3 o @ a Y @ 1 @
ﬂ"lﬁ1\'iﬁ 20 uﬁmmuuuwmumwvmyzmiﬂmmﬂtymmmuﬂﬁﬂuslmmazuwumﬁmmi

= Y
158U3

Y ~ Y
HAUNIIIANTILIEU 1 2 3 4 5 6 7

ALLUUU (740) 354 419 488 558 596 655 699

MsnAdoUTUNATIUION 3

Paired Samples Statistics

Std. Error
N Mean Std. Deviation Mean
Pair AOUITEU 37 13.19 2.129 0.350

1 ENEION 37 20.19 2.367 0.389




o ¢

D

N

df
UNUAIGAS

mMInadeuauuAgIUion 4

> D

\/NZDZ—(ZD)Z

UNu

UNu

UNu

UNu

t =

N-1

madanse s suieunuainga

ANVLANANTEHINASUUUIADLT)

DRMTRIIT,

I a A 1w
AN uETEIAMIINY N - 1

247

\/(37><1951)—(247)2

= 14.02

37-1

Ao
One - Sample Statistics
Std. Error
N Mean Std. Deviation Mean
srauaNuianely | 37 4.35 0.305 0.096
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One - Sample Statistics
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Test Value = 3.5

99%

Confidence Interval

of the Difference

t df | Sig.(2-tailed) Mean Difference Lower Upper
szauanuiawely | 8.809 | 36 0.000 0.849 0.536 1.162
AunInIsuMsiSeus
One - Sample Statistics
Std. Error
N Mean Std. Deviation Mean
szauANuanely | 37 432 0.206 0.065
One - Sample Statistics
Test Value =3.5
99%
Confidence Interval
of the Difference
t df | Sig.(2-tailed) Mean Difference Lower Upper
seauanuiianele | 12.534 | 36 0.000 0.816 0.604 1.028
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NINIIY
One - Sample Statistics
Std. Error
N Mean Std. Deviation Mean
szauanuianely | 37 433 0.254 0.057
One - Sample Statistics
Test Value = 3.5
99%
Confidence Interval
of the Difference
t df | Sig.(2-tailed) | Mean Difference Lower Upper
sgauanunanely | 14.675 | 36 0.000 0.832 0.670 0.995
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