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Abstract

The purposes of this research were 1) to build the application prototype for
remote laboratory practice management via android mobile electronic devices 2) to
evaluate the suitability of this prototype platform as the motivation tool for m-
learning. Laboratory procedures and equipment could be demonstrated via this
platform using android mobile electronic devices.

Research methodology was that the researcher designed and developed the
prototype of remote laboratory platform on android mobile electronic devices and
other services such as news, chat, message, alert, and content management systems
using web services. The research tools included 1) a computer, web hosting, and
system development software including other application software i.e. Eclipse,
Macromedia Dreamweaver, PHP and Java and 2) evaluation form for the efficiency of
users’ usability. Responses from user samples who tested and evaluated each
platform module were analyzed using mean and standard deviation in order to
evaluate platform’s functionality.

The results of this research showed that the developed prototype was suitable
as the solution for lack of remote laboratory equipment or equipment installation cost.
Furthermore, this prototype platform was interesting, user-friendly, and was able to
motivate learners to concentrate on laboratory lessons as presented in users’
satisfactory survey. The efficiency of users’ usability results were in a good level in
which the mean value was 4.27 and the standard deviation value was 0.37.

Keywords: Android operating system, M-learning, Mobile electronic devices,
Remote laboratory practice
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2.2 Tnssad g ivdoyavedszuy
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Field Type Space usage (Byte) Remark
topic_id (Primary keys) int 11 sHatemsaau
course_id varchar 100 THAIH
teacher id varchar 100 JYe Ej:ﬁ 3!
topic varchar 100 Wivemsaou
detail text 65535 Teazidoaiion
period varchar 100 AR GH!
public varchar 100 LA AT

2) Tnseademsedoya “tbl_course”
s : A, = a 1
iWuasafidaiagszu (Administrator) 9210 UT0Ya518391 (Course) Nil
=S

9
mslagounsviva lagsieazoaauiaaslunisis 3.3 ﬁ,ﬂlt’:ﬂx‘i

M3197 3.3 M3 1TYATIHIN

Field Type Space usage (Byte) Remark
course_id (Primary keys) varchar 100 TR
course_name varchar 500 933

3) Tnseadremrs1edoya “tbl_course_open”
3 ! < a { o @
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srvazPsanaaadlua1ing 3.4 auan

d' 9 a d’ a
13190 3.4 GITENGU’E)?&J'ﬁﬂEJ’JG]ﬂﬂLﬂﬂﬁ’E]u

Field Type Space usage (Byte) Remark
ref id (Primary keys) int 11 61994
course_id varchar 100 SHAIH

teacher id varchar 100 S¥e Ej:ﬁ 3!
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A1319N 3.4 (90)

Field Type Space usage (Byte) Remark
start_date date 3 1Y) S' wiladou
end_daete date 3 5“u§qummau
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Field Type Space usage (Byte) Remark
id (Primary keys) int 11 THA01994
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Field Type Space usage (Byte) Remark

1 id (Primary keys) varchar 11 59199

1 name varchar 100 FoN1H
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6) Tn39a519M1519003@ “tbl_master”
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Field Type Space usage (Byte) Remark
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. a 74 4
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A Y v =2
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Field Type Space usage (Byte) Remark
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MY COURSE

COURSE SCHEDULE ﬂ

enuthuaomaednunatulal " anfaaaunsld software virtualbox CONTENTS ASSIGN
aIAUNA >
99705 >

AnusiuasmasumaTulad

M5 software VirtualBox

Oracle VirtualBox \ugavdwsdnadmaladiwtuldlunis
Aadasruul§iifinigsad Guest 0S asvussuulfiidnisudn
Host 0S Tuadriifadn Sun VirtualBox nmondaainuisn
saswiallmalonadduiavinmsudoud i
VirtualBox finiBuTysunsunadmialedsiwiuihirldow
wn lasanfunineinsssuniaondt VMWare
Workstation unufiaw$enn vmnzatafatunisianviuiiu
LABs nadavszuuiadatiio annsnfndaldouléive
Windows, Linux, FreeBSD uat Mac0S

Ml 4.2 yaassvazidoa lugadeyas1edm (My Course)

2. Tugainszmduius (News)

] o 4 3 ! ]
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*"?f, a5 DAY TUIFY

5' | sindnun nas.adon 5

N

- International Bioscience
Conference 2014 5th Joint PSU-
1]
¥

"4

The Asian Conference on Arts and
Cultures 2014 >
Ussamignamsunendidosdanl...

E UNS International Bioscience...

2 | International Conference .
M e T el DAY wanlenrsavwaiu

ﬁ Peace Processes : Landscape of...

1. Wasuasmiiuilda Hindnwn
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iladuadasuidvuvidmdia an...

=
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| | ' | The 2014 3rd ICT International
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MNN 4.3 LL?{@N'H"]FJ'G’IZLE)EJ@Iuﬂﬁ%13ﬂ5$%1ﬁuwu‘ﬁ (News)
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Wuluganlslumssusunsorgneada 9AMIIOIENATDUVOIHA DY
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9 @ 9y Ja o a ¢ A A a oA Jd 1 @
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< LIVE STREAMING

htipe/ 71932 168 43.1:5080,

=

= Start Video
n

A 92 16H L. 1 BOE0 m m = n

R e .
. e

AN 4.4 LETAITI8a2IREA TNYABUNITDIENOANA (Live Video)
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4. TugaWoaduNU (Chartroom)
< { a [ Y v
Tugaunul (Chatroom) 1Julugadldlunmsaunuidaaenuszniig

Y 9 [ A ' YA 9 [ A
HITIUAINUY NIDISHINATIULASHTDU muamﬁlumwm 4.5

CHAT MESSAGE ‘\.,

MNAN 4.5 1AAITIBASD8A INGAadUNUI (Chatroom)

5. Tugansaieneaaa (Broadcast)
1 I ! 1
Tugan1snlenoada (Broadeast) 1iluTuganldnlenoadanisdounso

a = a oA 1 9 ’a I a 4 A A a oA 4
ﬂ'liﬁTﬁﬂﬂWﬁPjﬂ'ﬂ;]Uﬁ WWHﬂﬁﬂ\?UuQﬂﬂﬁﬂ‘lmﬁﬂ“VI3@uﬂﬁlﬂﬁ@u%ﬁ%ﬂﬂﬂaﬂﬂﬂ'ﬁu@uﬂﬁﬂﬂﬂ
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http://192.168.43.1:8080/

s

mvin 4 ueaanuasBualugn Live Video  miwii 8 wamigazitualage

(5) Tuga Broadeast |ﬂu‘im_g.ﬁ'1°li\mm

(6) Tuga Change Password

T i
awth 4 wanamunzouningn Live Video  nnN = was v unsmun

AN 4.6 LEAAIIIBZIDEA TNQAANIIA1ENDATA (Broadcast)

6. TugamslasusanIu (Change password)

[

Tugansaousar1u (Change Password) 1ilu Tugai 1¥dmiunlasu

ulasswad lanuionnulasansvesdoyaddan awaaslunini 4.7

CHANGE PASSWORD

New password

Retype New password

Change password

d' = d' % 1
MNN 4.7 uaaaseazden luganisi)asus a1y (Change password)
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7. Tugadon11 (Message)
< { { @
Tugatonu (Messages) 1uTuganldudasdonrunldsvanszuy

<3 [ [ {
Taedquazszuududdedonny awaaslunni 4.8

U

PUSH MESSAGE

15/2/2557 15:04:11
dussiouduvavinughgssuu m-learning

= = 9
NINN 4.8 LLﬁﬂQﬁWﬂﬁglﬂﬂﬂINﬂaﬂlﬂﬂ']'uJ (Message)
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9
8. Tu@anan (Setting)
9 ' 9
Tugadan (Setting) HuTugai1Flumsasae o vealusunsy

A o 9 < Y o A
msilasune MssuvennuNIEUY 1Wuau ﬂQLLﬁﬂQ1Uﬂ1Wﬂ 4.9

SETTING

Chang language

A vy

English v
Notify setting

Enable Push Message

Enable Chat Alert

< a g .
NNN 4.9 LLﬁﬂ\iﬂElﬁ%L@ElﬂIiJﬂﬁ@]\‘lﬂW (Setting)
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1 < 1 J
Tugasiewiae (Help) i ulugandasdoyanmsldnnusiomaonis g

9

: = 2 o 4
o3z UUFIRAuarsyuuziudgin ud lu Yeanu’ls  dwaaslunini 4.10

CHANGE PASSWORD

New password

Retype New password

Change password

A = ' A
NN 4.10 Llﬁﬂ\ﬁ'lﬂﬁglﬂﬂﬂiuﬂaﬂf')ﬂlﬁa@ (Help)

10). Tugad U331 (Exit)
o . I o o o
Tugasumsa ( Exit)  ulugadmsvaumsmauveslilsunsy

Taodldnuansavenaniau ldnnduyvanawaaslunini 4.1

My Course

£

Live Video Chatroom

Broadcast Change Password

Setting

)

Sing Up for Get Message

MUN 4.11 udaIs1gazden lugaaun s (Exit)
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COURSE MANAGEMENT

COURSE ID :

COURSE NAME :

Add New || Update

KEYWORD : [Input course id or course name]
Sea_rch

COURSE ID COURSE NAME ACTION
100001  aysdusunaduadei 1 (nadau) EDIT | DELETE
99705 arasiuas e A Tuladasaund EDIT | DELETE
SM0002 vadaul EDIT | DELETE
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997982  Jneniiwus 2 EDIT | DELETE
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997984 Juneniinius 4 EDIT | DELETE
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COURSE NAME :

TEACHER :

START DATE :

END DATE :

PUBLIC :

KEYWORD :

COURSE ID

COURSE DETAIL

ausiuasmsanumatuiadaisaume

nadaus

2016-02-01 [YYYY-MM-DD]
2017-12-31 [YYYY-MM-DD]
Y (Y/N)

Add New || Update

Search

COURSE NAME

99705 asiuasmea e Tuiadasaume

2016-02-01 EDIT

[Input course id or course name]

START DATE ACTION

A < A 9 @
NN 4.18 WUNNNUAAHUIIDNITIANT

A Y a a Aq Yo o =< a
NNN 4.17 LLZW]\‘]‘HHW%’E]ﬂTilfl]ﬂ5181’361511/161%ﬁ1ﬁiﬂﬂ1591ﬂ1]§]ﬂ@]
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Q‘]JﬂimLﬂa@uﬂﬁgﬂﬂﬂaﬂ@]ﬂWﬁ!L@uﬂiﬂﬂﬂ Iﬂﬂ@ﬂllaigﬂUﬁWNWiﬂﬂTﬁuﬂiﬁﬁlﬂi%\ﬂu

¥ a Yo A v A = s Ja 1
(USER ID) i’JiJﬂ\‘]iWElaglﬂﬂﬂ"UfN@lﬁﬂuﬁﬁ@m“ﬁﬂ’lu Y ¥ UINANA DIUAR LAZIUDIANAD

USER ID :

FIRST NAME -

E-MAIL :

KEYWORD :

STUDENT ID

000000001

000000002

USER MANAGEMENT

(naliiludas i ssunasas e Tiaa n Tula)

Add New || Update |

Search

STUDENT NAME

OO0 200K

XK XXX

[Input course id or course name]

ACTION
REGISTER | EDIT | DELETE

REGISTER | EDIT | DELETE

A ] o 9 Y}
AINN 4.18 LLﬁﬂ\‘]‘ViHW%fJﬂ15ﬂﬂﬂ1§ﬂl@3§lﬁm‘vxﬂu
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A < Y @ Il v o Y °
NN 4.19 L“IJHWUVD@LLﬁﬂQﬂWi%ﬂﬂTiGlﬂ’J‘iJizclﬂﬁiJWH‘ﬁIﬂﬂ?ﬁ%ﬁ1u1§ﬂﬂ1ﬁuﬂ

o 9 & ' ¥ . ! A Y 9q ¥ ¢ A a'
HIAIVDVUTY L UBDVI1VD W3@11Glﬁgﬂﬂ'IWGUf]QGU']'JLWE]GlWQGlGBQ'IUUUQﬂﬂimlﬂaﬂu%
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a o 4 E) v v l/l Y v YA Y A A
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HEAD NEWS :
Y
PUBLIC : v
fiddNews) [iUpdate))
KEYWORD - [Input course id or course name]
| _S_earch__
DATE IMAGES NEWS PUBLIC ACTION
P
15/3/2558 == Aslsruaana Isad Ul mdiiadnu uas.adei 5 Y DETAIL | EDIT | DELETE
19:08°31 \?f : ~ \ e L
L y
13/2/2557 H Intema[!onal Efosc!ence Conference 2014 5th Joint PSU-UNS ¥ DETAIL | EDIT | DELETE
13:14:01 I International Bioscience Conference
[———
30/1/2557 The Am_mJCOPfer?nce on Arts a-nd Cultur:fs 2014 ﬁ‘i:‘;l[d-l‘l‘].l‘lﬂ1i T DETAIL | EDIT | DELETE
17:48:09 wiudasdalismusssunasgilganas iuaan linariandal

A

NN 4.19 uﬁmwﬁ’mamifﬁ“ﬂmﬁﬂinﬂﬁwﬁuwu‘ﬁ

= < ] o VY A 1oy
NHINN 4.20 Lﬂuﬁuﬁﬂllﬁﬂﬂﬂ”liilﬂﬂ”liﬂ”liﬁﬁ]’f)ﬂ’ﬂll Push Message LWE’J@NGUE’J?‘I’N?J[I‘IJ

o

t4 A A 99 ¥ A S Y v = A A ~ Yo
mqﬂﬂimmaaummam‘lmm‘naqmmau”hnmzu‘u clfmﬂmiammmmﬂu%”lmu

9 A

VOANUHNOUNY

B - - a4 d L - e &
donaR e Mﬁﬁi"l‘hﬂ\‘[ﬂEﬂfﬂ\“‘lwﬂzﬂlﬂuﬂi‘u!ﬂﬂ]ﬁﬂlﬁi}u‘lﬁﬁ'ﬂ]ﬂaﬂ]”ﬂlu

No. of device ready: 5 (To reset for sent all device CLICK )

Message:

| Send Message |

SEND DATE MESSAGE SEND ACTION

15/2/2557 15:04:11  dudeausuynniuigszuy m-learning 2 DELETE

MNAN 4.20 LAAINTINIIONITTIVBAIN Push Message
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J Y A A
1.2.2 @IUYBINADUNIDINYINT

v o £ A Y A & 9 A 9
WHT%QIUﬂqsﬂﬂl\iﬂlum’ﬂqq’ﬁﬂuwiﬂ@j%?ﬂjﬂfnﬂi %Qﬂ$1%1Uﬂ15LWNGUﬂHa

g a A 9 S 9 Y o K YR ! = a oA A ) Y
HBNIIW Tiii’]elJi’J?Ja‘V]@]i’]\‘]ﬂ”licl‘]riuﬂﬂﬂ‘]&l”I"l,ﬂﬂﬂ‘]el”lﬂﬂim”lip]ﬂﬂg]ﬂﬁiliﬂ 152nouA811190

EY
[

4 v
gIZUUMIIFU AN 4.13 1Az 1ve9ANIsHoNINITHOU FIAOUNT0INEINS

[

] Y H
ausoiy uA luitlenimivz deurnl§aia Ia asnm 4.21

UserName : test
Password :
User Group - —-— Select — v

| Login | Reset

AT 4.21 nihveuaAIRaMIANGTZUY

A I A A L a A
NN 4.22-4.24 WUMNNUTAINITINY Llﬁnl"ll auienMIm lumsaounse
=S a oA Y A A A Y 1 A A a 4
ﬂ”liﬂjﬂﬂg‘ﬂﬁ Iﬂﬂﬁ;{ﬁﬂuﬁii’)’JVIEJ"Iﬂiﬁ"IiJ”IiﬂLWiJ LLﬂ]'lﬁlJ uaz“lﬁgﬂmm NIDINUAIALDNTT

welidlFnuamisnanid lvasendis 1a

CONTENT MANAGEMENT

KEYWORD : [Input course id or course name]
Ssach)
COURSE ID COURSE NAME ACTION
99705 anuifuasinsaninmatuladaisainna ADD CONTENT

H Y
1NN 4.22 1’1'1:!}1%E)LLZWNﬂﬁﬂwﬂﬂW‘iLﬁ@ﬁWﬂﬁﬁ@u
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COURSE DETAIL

COURSEID : 99705
COURSE NAME : anuiiasmsa ATy Tadasaune
TOPIC :
PERIOD :
PUBLIC : v
| Add topic || Update |
COURSE ID TOPIC ACTION
99705 adadaunisla software virtualbox CONTENT | ASSIGNMENT]| EDIT | DELETE

=~ 9 2 &
AINN 4.23 HUIIDINUY l,l,fgﬂsll AUUBDYN

2] 'I&l.ﬁ,‘ll. advaa A Tuladdaisaune

afraaunsty software virtualbox

IEewwHML B OB
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Abstract

The purposes of this research were 1) to build remote laboratory platform for improving the
science and technology skill in distance learning based on Android operating smartphones 2) to
evaluate the suitability of this prototype platform as the motivation tool for m-leaming. Laboratory
procedures and equipment could be demonstrated via developing this platform using Android
smartphones. Research methodology was that the researcher designed and developed the prototype of
remote laboratory platform on Android smartphones and other related systems such as news,chat
message aleart and content management systems. The research tools included 1) a computer, web
hosting, and system development software including other application software 1e.  Eclipse,
Macromedia Dreamweaver, PHP and Java and (2) evaluation form of the efficiency in usability of
users. Responses from user samples who tested and evaluated each platform module were analyzed
using mean and standard deviation in order to evaluate platform’s functionality. The results of this
research showed that the developed prototype suited well as the solution for lack of remote laboratory
equipment or equipment installation cost. Furthermore, this prototype platform was interesting, user-
friendly, and was able to motivate learners to be concentrated on laboratory lessons as presented in
users’ satisfactory survey, The evaluative results were in a good level in which the mean value was
4.27 and the standard deviation value was 0.37.

Keywords: Android operating system, M-leaming, Smartphone, Remote laboratory practice
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