%

Y a a 4 Y] [ Q‘/
FUDINYIUNUD ﬂWiWGJJH'ILLagﬁﬂH'IWQETiJE]T]ﬁTINﬂﬁﬁﬁ]uﬂqﬁﬂﬂﬂaﬂﬂ

Yo aan Jd o [ = v = o a =
mﬂﬂmammaimmumiﬁﬂyﬁmuﬂi:mﬁuami’mmfw

[] a

Wen 12
v o A oY
ARR[ wgmily daifu
o A o o
p19156N1/5 081 56, AT.FIUA FUAGTITNUT

I v
WA. AT.9393AYFY laasana

nangas AFMERT gAEMATINNT TR
101791 Aetanssuluih
a 4

MR agenaas Wi

4 =
AL AgManIgaaIvnIsutazma lulay
= =
Umsfnm 2556

UNAALD

= Y v an S A 49@1 o ~ ] EY ad a 4
TamsinldiadtimesiinadunumsFoumsaouluaiviaume Wi uazdidnnsetind

I 9 ~ 9 4 ] [ 9 A A 9 o v aa P
Wuniszvesngdaoundesriiglnsainazunasniesndsnez ldianaziadlimesnliszun
9 o o % o o YA Yo aa o 3 Yy 3
Yosnumsdiga Funuzdmsudisudnldiaaiimes nsAneziiulylddrennusians
F

Q

o =R a @ 9 A o

9 4 ' % aa 4 ]
WndAnvunainuzlumsldinsesdio aanmszagdaenlunisseunazindeianimes Iny

9 Y
IS =< (4

Pt ldnevunuaaudnmaisuuunazds i ldsumsud ludised ldadaazwannyga

o

%

9 aa P 9 1 o Y a g E4 [
‘ﬂﬂa@\iﬂ’liiﬂ)’ﬂJﬁﬁNWlﬂﬁ“ﬁ\‘]ﬂﬁgﬂ@‘U A8 fff')uuﬁﬂVI'Wi'u’l‘ﬂlﬂuQﬂﬂiml!agllﬁa\iﬂ'lﬂklw

a 1 o ] ] o A v v v aa d o
$1999 1¥U usIdUAaTNTZUAAIA1g 9 M laIneasamslendenis queaiaaimesila

t4 J A v aa J a

I~ < < an A Y [
FIAUTRATHUYIU  dIUN 2 WudanimesyilaouiaenuazuuuaIneaniszuuilesnums

a

Y
‘ﬁﬁﬂiﬂﬂﬂﬁﬁ\‘ﬂ'\lﬁﬂﬂﬂ

U a 3 Qa‘ =S ! =S a oA ad A ti' =
ﬁﬂﬂﬂﬁ’m!,Lﬁg‘]_]33LiJ“L!WﬁﬁiJi]“I/]‘ﬁ‘VINﬂ'lil'iﬂuﬁgﬁ’ﬂx‘]ﬂ']ﬁﬁﬂuﬂ"liﬁ’f)uﬂ;]‘ﬂﬁ Iﬂﬂ’)‘ﬁlﬂﬂﬂqﬂﬂ%ﬂ

@ =3 Y A o dg’ @ 1 = v K o
ﬂ@a’[’]\iﬂlﬂﬂ'ﬁﬁﬂufnﬁﬁ'ﬂuiﬂﬂi%ﬂfﬂﬂﬂﬁa\iﬂwwu1GIJUﬂ1Jﬂquﬂ§$%1ﬂ§“§\ilﬂuuﬂﬁﬂ‘ﬂ']Gh«lﬁgﬂll

= Y] a = o Y Aa k) A o da! = [ Q(
UsemANtATININIIUIU 25 AU ASTIUNTYUAIYYANAADINNAIUIVU UNATUHNTNNNIT

= A 2 1 AW o o A o = = Y A 9 A 9 o
ITYUNVVUDINNUITIAYNITEAU .05 BINW1DI ﬂlﬁﬂuﬁ”lﬂJ”liﬂiJﬂ’J’]lle”lclﬂsluﬁ@\iﬂTﬁGlf]fllﬁ@

a o k) 49! 1 = a
UINBD3I ulﬂlﬂﬂ‘]]uﬂﬁ"mﬁﬁﬂuiﬂEJ‘I/]i]“HQLL‘]J‘]JLmJ

o o w 9 = Yo aa 4
AMAAY : NITNADDI / NTATNYANAADY / mMsAnlsianines



Thesis Title Development and Learning Achievement Study of
Experimental Set on Multimeter Applications for

Vocational Certificate Study

Thesis Credits 12
Candidate Mr. Kampan Singpan
Thesis Advisors Assoc. Prof. Dr.Tanes Tanitteerapan

Asst. Prof. Dr.Khanchai Tunlasakun

Program Master of Science in Industrial Education
Field of Study Electrical Engineering
Department Electrical Technology Education
Faculty Industrial Education and Technology
Academic Year 2013

Abstract

This research is to develop experimental kit on multimeter applications for vocational study in
Thailand. This proposed kit will be applied in additional study synchronizing with lecture in
classroom to make understanding via practice. The simple pattern of experimental kit that is easy to
understand for electrical metering beginner in vocational study was designed. The research was
divided to 2 parts. The first part is design and construction of experimental kit. The content analysis
using the topic analysis was applied to classify the experimental topics. The experimental skills and
practice behaviors for each classified topic were defined by objective analysis. The objective in each
topic was used to design the experimental procedures, tools, measurements and kit pattern layout by
the task analysis process. The second part of research is the laboratory sheets that design based on
the experimental procedures. The laboratory sheets for this research were divided as 4 sheets. The
first sheet is Analog Ohm Meter that mentioned the basic principle of how to measure the resistance
from the circuits. The second sheet is Digital Ohm Meter that mentioned how to measure and
reading the resistance from the circuits by digital meter and how different with analog method. The
third sheet is Analog Volt Meter is mentioned the basic principle of how to measure and read the
voltage in the circuit with analog meter. The last laboratory sheet is Digital Volt Meter that

mentioned how to measure and reading the voltage from the circuits by digital meter and how



different with analog method. All method of measurement will be set on one experimental kit as

multimeter functions.

To evaluate the proposed experimental kit, the study achievement test was performed to 25 people
of first year student in vocational certificate study on electronics program of Bhanpaer Industrial
and Community Education College. For the results, the students who studied with the proposed kit

can have study achievement increasing at 0.05 of significant.
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