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Abstract

The objectives of this research are (1) to develop the creativity enhancement activities for
the vocational certificate students majoring in Machine Tool Technology, Chumphon Technical
College and (2) to study the efficiency of the creativity enhancement activities for the vocational
certificate students majoring in Machine Tool Technology, Chumphen Technical College. The
data were collected from 30 samples who were the second-year vocational certificate students
majoring in Machine Tool Technology by the cluster randem sampling and the use of one-group
pre-test design and post-test design, the academic year 2017. The research tools are the TCT-DP
creativity test, the creativity behavioral evaluation form by observation scoring and the creativity
success evaluation form by scoring. The data were analyzed to find percentage, mean, standard
deviation, relative gain score, growth rate, effect size and dependent t-test. The research
findings revealed that 1) there were 4 creativity enhancement activities for the vocational
certificate students majoring in Machine Tool Technology, Chumphon Technical College, as
follows: detours thinking activity, flexible thinking activity, elaborate thinking activity and creative
thinking activity; and 2) the overall efficiency of the creativity enhancement activities made
60 percent of the students creative at a moderate level. When considering each aspect, it was
found that 73.33 percent of the students was creative at a moderate level, 53.33 percent of
the students had the creative behaviors at a moderate level and 53.33 percent of the students
had the creative success at a moderate level. The activities had the effect size at a high level.
By 27.11 percent, the students increasingly developed their creativity after the activities.
The students’ creative behavior was higher by the growth rate of 2.07 per times, and after the
activities, the students’ creativity was at a statistically significant level of .05.

Keywords : Creativity Enhancement Activity, Department of Machine Tool Technology
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Abstract
The objectives of this research are to compare the diet formulations for growth of red palm
weevils and analyze the cost and return of feeding red palm weevils by red palm and oil palm in
different ratios. The completely randomized design was used in this research to feed red palm

weevils in the diet formulation by red palm and oil palm in different ratios as follows: 4.0, 3:1, 1:1, 1.3
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and 0:4 in the lab. Each would be tested repeatedly four times. The ingredients of diet formulation
were added in the 50-diameter basins, and 20 weevils per basin were released in the basins for 15
days. After 30 days, weigh the weevils in each test. Analyze the statistic variances and the cost and
return of the diet formulations. The research findings revealed that the red palm weevils differently
grew up at a statistically significant level (p<0.01). The weevils fed by both red palm and oil palm
had more weights than the ones fed by either red palm or oil palm only, and more profits were
obtained than fed by either red palm or oil palm only. Thus, feeding the weevils by both red palm and

oil palm was worth running the commercial business because it could give more outputs and profits.

Keywords : Red Palm Weevil, Diet Formulation, Growth
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Abstract

The objectives of this research are (1) to compare the learning achievements of pre-tests and

MsWuuwadugnsnunisisou Sos msisnvlnvesdiidsavealinfAnuy
szduduls:nafiolnssg1iwdual laolddninsnisduidrznanaiug 5E

post-tests of the high vocational certificate students who studied the growth of organisms by the
use of 5E Inquiry Cycle, (2) to study the learning progress and (3) to study the effectiveness and
efficiency index of learning activities. The research methodology consists of 1) the development
of 6 items of 4-choice learning achievement form, 2) the development of learning activities by
the use of 5E Inquiry Cycle and 3) the application to 33 samples who were purposively selected.
The data were collected from the achievement form of pre-tests and post-tests and the note
of activities. The research findings revealed that the learning achievements of the pre-test and
post-tests of the samples were under the minimum criteria and at a high level, respectively it
indicated thte increase at a statistically significant level of .05 (p < .05). The learning progress of
the students was by 65.35 percent (<g> = 0.6535) considered the moderate progress. The value

of effectiveness (E4/E,) and the value of efficiency index (E.L) of the learning activities were

75.53/75.76 and 0.6535, respectively.

Keywords : Learning Achievement, Growth, Development, 5E Inquiry Cycle
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Henfunmsisaiulavesdalidin $mau 10 mau
Toelalusunsu Plickers

5.2 UnAnwmikuuveasuradSeL
Beanadyivlavesdd®in s1u 6 7o lneld
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7 (70-74 i) fineld (65-69 AziuL) wald (60-64
AzUL) goU (55-59 AxwuY) Baulnn (50-54 AzLuL)
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3) WIBueuAULANA1I19EDAYD 9
AzluuRAdLgVENIN TS BunouSsuLas ATy
fisziudedify 05 Tasldmsmeasuiivuungy
ng1elidase (t-test for Dependent Sample)
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TR TTIU T5/75
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A13199 1 FosazarmivesiulindnmiimeudnugnlunseadeuneussurdGaunas fvil

ANUf1Itsede

o = < = ar
ANINN/UTZAUAITNAAKAN
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fiou WA <g>
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2. ANUMINEVRINITIATEY B384 78.79 0.68
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5. dnwazn19TyTeIRIsaunuluTEEa1a9 36.36 78.79 0.67
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QREITTH
PMNMTIATITRRLLLURUUTUnA AN SU
Lazn1VAda gD ETE o uUsE A A MBI TEUIY
M3 (E;) wawAzuuUARUVS ST e iouy sy avBnm
VRINANNG (E,) WUinA1 E4/E, winifu 75.53/75.76
LLﬂﬂa‘lﬁﬁu’hﬁmmmmiﬁauﬁﬁﬁwmﬁuﬁﬂwﬁw‘ﬁ‘mw
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6.1 ﬁﬂﬂii&lﬂ’liﬁ&luiﬁiadﬂ’liL‘\]%ﬁy)lﬁ‘l.limﬂaﬂéd
faeldnardnfanssy 120 il faiulvmindnw
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lufiadauinmainemans) wazduit 5 n1s
Ussiliuwa (Undnwideansuazlduduanavmma
AUVAYUNANITAUNUTDINULB) HAN1TIANINTTU
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6.2 man13Ideuandliiiui fanssunmsGeus
Baansadyiivinvesdadidin Avmuntusiil
dnAnwilnaduguininisSeuifintuesiad
Heddgyneadauazinunmuimienisizey
wirfusnueiunTgIu Aanssufiwaurduiled
UszAnSnmuasysyivnasgluinasiuinsgud
#ilY aenpdosfunamsitevesinddovateviiuil
wui thnuiiléunistanisSeuiuvvduians
mau3 5E drnuiramihmamsiiouasiing
Fugnivnanisdewiintu Sniefanssutdug Af
Ussans nmnuasUss AvsHan N i run (5,6,
7,89,10,11,12,13] waiiintuiforaiasnan

1) msaiununsiansifeuiaiiu
autupeusgriuszuy Tasdunnnisiaed
Mé’ﬂqml,gamﬁamﬁﬁx m3fmuainguszadias
wﬁﬂgwuﬁumu miaaﬂLLUUﬁﬂﬂiiuﬁguﬁuQﬁau
Wuddty wWiuauimelazn1sdn waznisasiie
UftRdenues msnsinasuannwinegidmney
mavaaedld (Try-out) futi@niilalrnguses
wazn1sUFuusaiauliegluinusiuinsguneuy
iluldAunguiiogs aenadasfunuldadiin
“FaowiannunuegsTauneuluynasdusynauy
Paimsaeu NIInukuNsIanisiEeuiagiild
msaeuiifimnauasitnaneiuide fauen duty
naiieiuly dsdsnalimsaounsazafiussqua
2819NUsEANEN M7 [16] laeUseAnEnImuoawAu
nsdnnseuiwuuduiaemanag 5E Gea ans
WiyAUlnuesAdiTin wu UssAvsniwees Ey/E,
wirffu 75.53/75.76 darinfuinasinnald fe
75/75 LLaﬂmLquﬂ'm"fﬂﬂﬁl,'%'auiﬁw:?%’aﬁwﬁu
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2.2) ludumsdrsaanasdum thnwle
uteyasneaueaitoaiadundnguiifeudes
fumaudadulenaduiiiindnwazldsiusm
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Abstract

The objectives of this research are to create and evaluate the effectiveness of instructional
module in the energy conservation on psychometric chart according to the Certificate in
Vocational Education Program B.E. 2556 (2013), the Department of Electrical Power, the Office
of the Vocational Education Commission, the Ministry of Education and compare the learning
achievement of the scores from pre-tests and post-tests. The samples are 40 third-year
vocational certificate students majoring in Electric Power, Minburi Technical College,
according to the curriculum of the Office of the Vocational Education Commission; and
registering Air Conditioner Subject (2104-2106), the academic year 2016 but never studying
Air Conditioner Subject on Psychometric Chart before; in addition, the teachers, who had
been trained from the program of energy conservation and renewable energy curriculum for
the Office of the Vocational Education Commission, were appointed to teach the students.

The research findings revealed that the aforementioned instructional module had the
effectiveness of 81.50/80.63 that was higher than the criteria of 80/80, and when comparing
the difference of pre-tests and post-tests, it was found that they were different at a statistically
significant level of .01; the scores of post-tests were higher than the scores of pre-tests.

Keywords : Effectiveness of Instructional Module, Energy Conservation, Energy Savings
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Abstract

The objectives of this research are (1) to study and create the model of automatic machine

for sorting metals and non-metals on the conveyor belt, (2) to evaluate the quality of the model
of automatic machine for sorting metals and non-metals on the conveyor belt, (3) to evaluate
the effectiveness of the model of automatic machine for sorting metals and non-metals on the
conveyor belt and (4) to evaluate the satisfaction in the model of automatic machine for sorting
metals and non-metals on the conveyor belt. The researcher created the design with proper and
comfortable structures for uses that can be also used in the subject of controlling system in
industrial works in the high vocational certificate (HVC) and in the subject of computer software
for career. The samples are 45 high vocational certificate students and undergraduates.

The research findings revealed that the function of the model of automatic machine for
sorting metals and non-metals on the conveyor belt could sort metals and non-metals on its
conditions and could sort objects in the right position. In addition, according to the quality of the
model of automatic machine for sorting metals and non-metals on the conveyor belt had the,
its design was evaluated at the highest level, its use was evaluated at a high level and its quality
was evaluated at the highest level, respectively. The effectiveness operation or performance of
the model of automatic machine for sorting metals and non-metals on the conveyor belt could
exactly and accurately sort metals and non-metals. The satisfaction in using the model of automatic
machine for sorting metals and non-metals on the conveyor belt was at a high level.

Keywords : Sorting Machine, Metals, Non-Metals, Automatic, Conveyor Belt
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Abstract

This research develops the experimental set of temperature comparisons from thermocouples
by the use of RTD as the reference consisting of thermocouples Type K, Type T and Type J to find
the error from measurement with 3 lines of RTD that control the functions of heating set for
temperature control in the same testing pot. Water was used as the testing substance from
30 to 100 degrees Celsius. The increased values (temperature and voltage from each kind of
thermocouple’s output) of every 5 degrees Celsius would be recorded. The value would be
converted to the temperature under the standard of ASTM E230-03 to find the error of
thermocouples. It was tested for 10 times for each kind of thermocouples to find the average
error of each kinds of thermocouples.

The result of voltage adjustment revealed that Type K, Type T and Type J had the adjustable
voltage of 0.027mV, 0.058mV and 0.092mV, respectively. According to the comparisons of
temperatures from each kinds of thermocouples by the use of RTD as the reference, it was

found that Type K, Type T and Type J had the error of 3.09 percent, 591 percent and 1.65

percent, respectively.

Keywords : Thermocouple, Error of Thermocouple, RTD, ASTM E230-03
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Abstract

The objectives of this research are (1) to create the handouts of Mechanics and Machinery
Subject (2101-2007), (2) to find the effectiveness of the handouts of Mechanics and Machinery
Subject (2101-2007), (3) to study the learning achievement of students by the use of the
handouts of Mechanics and Machinery Subject (2101-2007) and (4) to study the students’
satisfaction in the handouts of Mechanics and Machinery Subject (2101-2007). The research was
conducted in the semester 2, the academic year 2017, with 30 second-year vocational certificate
students majoring in Mechanics, Motor Vehicle Work, Surat Thani Technical College, who registered
to study Mechanics and Machinery Subject (2101-2007). The statistics used in this research are
mean, standard deviation, t-test, index of consistency and reliability. The research tools are
the handouts of Mechanics and Machinery Subject (2101-2007): learning management plans,
worksheets, exercises, tests for evaluation of learning achievement, pre-tests and post-tests
of each lesson and evaluation forms for the students’ satisfaction in the handouts.

According to the result of learning management, it revealed that the handouts of
Mechanics and Machinery Subject (2101-2007) had the effectiveness of 84.83/82.83
higher than the standard of 80/80. The results of post-tests of all lessons were higher
than the pre-tests at a statistically significant level of .01. The students’ satisfaction in
the handouts of Mechanics and Machinery Subject (2101-2007) was at the highest level.

Keywords : Creation and Evaluation of Effectiveness, Handout of Mechanics and Machinery Subject
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The Case Study and Development of
Wood Vinegar Distillation for Reducing Tar
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Abstract
The objectives of this research are (1) to develop the wood vinegar distillation columns for tar
reduction and (2) to evaluate the effectiveness of the wood vinegar distillation columns for tar
reduction. The research tools are the distillation columns and the quality evaluation form for
experts. The experts used the distillation columns and completed the quality evaluation form.

It took 2 hours and 30 minutes for using the distillation columns in the manner of burning coals by
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200-liter incinerator. Eighty-kilogram eucalyptus trees were used with 25-30 percent of humidity

to control the temperature of the entrance of distillation columns from 120 to 130 degrees
Celsius and the temperature of the exit of distillation columns from 50 to 60 degrees Celsius. It
was found that the distillation columns could produce wood vinegar of 6.4 liter in average, the
specific gravity was 1.023, the average acid was 2.95 and the amount of tar was 0.48 in average.

The researchers found that the distillation columns could produce high-quality wood vinegar
without being contaminated by tar. The obtain output was subject to the Standard of MorGor.
ThorGorSor. In addition, it helped reduce the time of production, and it could be used immediately.
According to the tests by the experts, it revealed that the overall effectiveness of the distillation
columns was at a satisfying level -it is considered adding the value to production of coals, plus
agriculturists can apply this to their careers to earn more money and outputs and improve their
qualities of life.

Keywords : Distillation Column, Wood Vinegar, Tar
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2 4.50 1.022 2.80 0.40
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i 4.70 1.023 3.10 0.40
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The‘bevelopment of Product of Ice Cream
Recipe from Tartar
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Usa Sriratcha® Supawalak Puttisuttho” and Somrak Panmas’
1 A3 UNUNIINTslssusy Inendumatiadva E-mail: tongtem_ausa@hotmail.com
2 winauswns urundvinislswsy Svendumedadva E-mail: Somrak2534panmas@gmail.com
? wifnausenis usundvintstsasy nendematiadva E-mail Supawalak@hotmail.com
v
unaaga

nsisundiiliiinguszasd dail 1) iednwngnsnasgrvasleaniuainitheg 2) Anvinissansy
vosuslnnitiieloanuaiusning nqutegvhiimaidelundsl fe Ussvimuily Wiesgsie
$rufn Aanasuazssivlsausiluduaeduainiau 50 au Tasmsdenuuuinizas ndesiiadldluns
Aelundsd Ao wuuasumuanufisnelavesnsuilaadiideloanduatudwing adddldluamAde
16iuA Aads (Mean) wavdauidisauuannsgiu (Standard Deviation)

Han1TITensAnwgasleaniuaiuinuing wui dunauiifosnsFeras 40 uasfevaz 60 9
iuaslululoaniu 2 gas dawiiguslnaveuinniigmiugasi 2 fivsiaiilovasinhagiesaz 60
wazawitawslavesfuilnelenniuadusiing nauvesloanduiiAnaveglussduunniign sani
vadlarnduiianadvaglussduinniign Weduda (mmiiow) vedeaniuidaivegluszduiniias
uazmmeulnesudwdveglusesunniian

Arddny : loAniu 40z

Abstract
The objectives of this research are (1) to study the standard formula of the ice cream and
(2) to study the consumers’ acceptance of the ice cream recipe from tartar. The samples that
purposively selected here are 50 common people, owners of store business, restaurants business
and hotel business in Si Chol District. The research tool is the evaluation form for the consumers’
satisfaction in the ice cream. The statistics used in this research are mean and standard deviation.
The research findings revealed that according to 40 percent of the tartar texture and

60 percent of the tartar texture added in two formulas of the ice cream, the consumers preferred
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the formula 2 the most, and the consumers’ satisfaction in the ice cream smell had the average

at the highest level, in the ice cream flavor had the average at the highest level, in the ice cream

texture (smoothness) had the average at the highest level and in the overall preference of the

ice cream had the average at the highest level.

Keywords : Ice Cream, Tartar

1. unin
laan3ugadulivgiuirditauinisuiain
woAnssun1UlaAvasr iy GeusTnAvuuman
Tauds Tnenisnanfivefunalivdetinalsd
Saussanildunsaedilulugislutaed a.a13
seuniinsiduiuuasly dnsdaulainasiimun
Fosnaunaneiiundntousiloaniuaufieagiu (1]
Toansudundnsausvawmuiilesuamuiieuilan
suaszmalneildguanudonmiouiszine
f19e freruiy dernsuanutsasulssn il
Lﬁﬂ‘lﬁgﬂé‘tﬁ@: lean3uildnunauvdn e 1h uu uas
nAnSuTiul dunduiiusd ndu wazddu asli
A gsiite liduraudnSud (Emulsifier)
wara1shinuAs (Stabilizer) laan3unaldvnse
lornsuusziammanuduaziiuinlaanulaiinng
Wanegsdaitedasanzitoduia uazsami
Flwdenunuienannuanesand tieunis
novaussliuAguilna [2] ddludlagiufuslan
Ivuuildlodesgunmfusnty Feldiinagi
anulwinuiumumludunauvedeanty el
finuArmalaguinisuasiivszlenisesinie wu
lasn3usenty! loanduaioana wesonludnman
ydnadloAniuUszaamaneg T Susinaluiusay
ﬁwma‘l,uu%mmgjamﬂ drunanvaam U D g
wlsiﬁlﬂuﬂumiﬁﬁﬁ/ﬂmaqaLﬁﬂﬁufﬂmﬂuLﬁuﬁuLﬁuﬁu
deuslnafumueimsvasiiamesasiamsazay
Tluseneansavibiifialandee) Taeiui
10y (Wnad: cempedak, @uanzd; o
Anenaans: Artocarpus Integer) fia davadlil

fBudurdantisiiagluisd Moraceae Saaglusdifien
fuwyy fudndneglunuagmsuany Sulaiide
wazinzdafd dnwaslulifudy Je1sdvigu
Tuiduiu mardreyuuiiannin wadudanuda
flonann dleanivdeniuas sredasas ileiindu
NBULRZTAMIUAA HAIIUIAEEIN1TAYINR IS
vannuane nduaweda Faiudualifan (3]
MnAuaLTRvessIazing 1m0 ANrEITY
FeiluunAnfiagthdnnziadululoandy dady
Snmadennilsiitasenszdunaniwyaindn s
loanduliiianusslomifuiu uaelinuuwanlm
fundndnusilennsy Sadumadonmidsiiuguslon
niadunsiamelalifunduinunsnsivgninhng
wazidnliiarinenaundninimlunahaungy
vliiseldifatuannsgusing

2. InUsEaANISIVY
2.1 \isfnugasumssuleaniuiaduiing
22 weAnnmseensuvasuslaniifinelomnsu
@udUny

3. AUNAFIUNIY

3.1 Qmﬂaﬂﬂ?uLﬂ%uﬁﬂﬂmzﬁmezauﬁwg’ﬁ[ﬂﬂ
NWANATY

3.2 fuilnatimwiianeluwielornTuaudiung
Laisndnsziuann

4. 35115 HUNT5IVY

4.1 nenuasianngnslerniuaiudiuing

C NP

AsEsivnsmaiunsatisAneniala 1

085



o

Uil 3 adud 2 nsngau - $uanau 2561

UnAdliludieg

mswauwannnungaslernnsuasuyitio:

1) Fnwdimivannsgiugesleansy
2) TuURBUNITNAABUEATLaANTHLETY

DgilaoH

2.1) unwlieressng

2.2) Tduan wazuutu

2.3) themeiuliazen

2.8) S eriiuazidenaudanld
AeuziiEeuly

2.5) dnhmauasAsuitiutasy
2.6) vt dlusaviitu
asidon Fdunauhualidnfuadldilelonniy
2.7) ihloaniuussanaetuas wiuda
3) drleanIulumamuainlagnisg
Iﬁwjl,%immmﬁﬂmu 5 au lanaTansvEay
4.2 UsgansuaynsEungNeiesng
1) Uszwns Miun Usssewialy vvea
g3aiuA damias wasgsfalswsuludunedea
2) ndufaege Tdun Usssraudialy
Wweegsiaium Ammians uazgsnalsausuluding
dvad1uu 50 AU TAUNSIEDALUULIIZ Y
4.3 \p3eaiiefililunisidonaznimsiadey
AR el
1) wuvdsvatuaImianalavenig
duslaaleaniueSudnne Seaudunusznauing
Ftuas meud 1 ﬁagaﬁbﬂﬂwmﬁmamm‘uaa‘umu
Aoufl 2 Anuiiswelaveweguilnaloaniuaiy
FUee poudi 3 Torauawuy
2) MIMIAUATNLUUABUDINAIIUAY
welavewjuilnaleaniuasudtUing dniduns
Taensmidviianuaanndassynitsdadiniuuay
Tgusvase
4.4 \fiuTuTdeyn
1) mafiudeya redfneide dulunis
il ﬂ'wamﬁ’mm’laﬂﬂ%'uLa%mi‘ﬂﬂwms‘i,ﬁﬁﬁiwmy)
wmaaumiu?‘[mnunwﬁ’ayjamﬂﬁﬁmmm

086|C NP

MsssivnnIaattunmsaniadnmaiald 1

2) gaunuAuielaveInsuslnaladniuy

lESUIUIRELAERBULUUARUNN
4.5 ﬂ']ﬁl,ﬂ'iwﬁﬂﬁ’a;&al,t,asaﬁﬁﬁ‘l%'

1) myasegitoyausyavcnmuay
anufanalalunisuilnalaansuiasudruing
fudiunsanuddiu fad JnnegnsleAnTuey
FrhnsTiunnsneiy 2 a3 laemsdanaudiiieus
foway Anszdaadsuasdudsnuunigiu
yadlaaniuiadusmsiiunnrafiu 2 gns Tawnns
Funaudfieuaniosas AassRanwuEN 19BN
USunasnsiivuizanlunisndalarnduasu
FrhnsTiunnsnetu 2 a3 Inensdunnua s
fovay

2) Jiangnanuianelavesfuilan
WA naReLfiafieufuinost

= Qs
5. WaN132Y
5.1 tayaalvasneuwuuaauny
1) grovuuugeunmiduduilnaleaniu
a o & o <
WESUINUIAENINUATIUIY 50 Au LuwAs e
10U 22 Au Anduiasay 44 LasmAneTIuIU
28 Ay Amvlusaay 56
2) yveIRRULUUARUN I HT1asiEen
fHam15799 1



mswauoaninuagoslornsuasuiidio:

o o

Ui 3 atiuil 2 ningiay - Ul 2561

UnAdZ1uUJ33 9

A1519% 1 amuwaaw:mauu,uuaamm

Al fnue U (AU) Souay
1 InEeu seau Uae. 25 50
2 Unfne sedu Uaa. 17 34
3 n3 5 10
4 UARINTNNNTANY 3 6
374 50 100

MM 1 WUIANTUEVBIRBULUUADUATY
WuidnSeuw szau Ui, Andiusasar 50 dnfnw
seiu . Andudesas 34 agAaliudasay 10
waryAanImantsanuAnduiasas 6 nuddiu

52 wansiaundndusgasleaniueaiy
§ne SldunanUsznaudie SUTws uuan
hmanse nglaa ASNTa awilawes \lasuee
Inelingnnsladiunanvoaiiosniing 40% uas
60% ToeiiseaziBenfmsnad 2

f15199 2 qmlam‘%’ma?uﬁwmﬂsﬁl,mﬂﬁmﬁ'u 2 gns

Yauadae 2 gns

WQAY (NT)

Sauay 40 vaaladuing

Sauay 60 vaaladuiny

Jutisndu 22.97 20.10
Vaign 14.49 10.05
thananse 6.89 6.02
nglaa 2.29 2.01
ATNTA 6.89 6.02
awmUlawes 0.22 0.20
dad e 2857 37.50

PRSI 2 WU drusalilasmeiiasy  Wunduiivies ddnwagsandvninu wailoduda

adlUluleansu 2 gns Aefeyay 40 azmandming  (Auiley) IdnvazBeulonies dudnuus

adlu 28.57 nSu wardewas 60 AznandU1ezadld nran1eanAdUSu1ed U nssouas 60

fanwnzdwdomeddldnuaendudunduiiiing
Hanwar AT AN IUTY waztlodula (Autiyw)

=5

nwazEeuLdyuUIUNa19

37.50 n3 e TN URaNT IR
52 nan1sVAaedAadsLardluLloaUY
snasgruvasloanduEBuingiinandiafy 2 gas
1) NANSNARINIAEAMTTIUS AT
snnzsevay 40 Sdnvardiviesdou Tdnuueniu

C NP

AsEsivnsmaiunsatisAneniala 1

087



o

Uil 3 adud 2 nsngau - $uanau 2561

UnAdliludieg

mswauwannnungaslernnsuasuyitio:

A1397 3 Anndguasdnudsavunasguredleaniualuinasiunnsiiaiu 2 gas

Usuudae 2 gas

AMNNNU SEE MU

Ysurmanuingiesas 40

Ysuadnazsesaz 60

X SD. szhuAmMAW X SD  sTAUAMAIW
a 4.56 56 fann 4.32 69 A
nau 4.78 64 fann 4.82 57 fun
JAY6 4.87 59 fann 4.65 68 fun
ileduifa (Ao 4.21 60 f 4.92 87 fiun

2NM1519% 3 WU AUMIINIUTEEMANEE
v neieeas 40 Anduuazsavidegiu
sufufiunn Wedufiatirnatuodlused Ui dunmnm

o

yeUsramdudanivsunudiuidovas 60 Al

ﬁi'u,a?iaaq“luisﬁuﬁ naulasteduiaiiaadednn

2) HANITNABDINNWULNIINILATN
Unaushasiimungaslunmsudelasn3masy
Snzfiuancnaiy 2 ans

Sauaz 40

Saway 60

amil 1 leAnSudSudnsfiuansneiu 2 gns

M15199 4 dnwazmangAwUeals a1 ez aulunsean laanSuEsNI1UIRY Nuenmnaniuy

2 4n5
Y
. Usadnsimanzanlundadineilaaniuaiudnuiny
ANWAZNINILATN - ” - »
YSurandiazsavas 40 Jsunaanuinzsavas 60

a NRLNGRY M ELEGN
nay IndudUiny dndudiling
SAF WU WUy

Wodura (Anutien)

flanwazBauiioutoy

Tanwazsautauliunany

088|C NP

MsssivnnIaattunmsaniadnmaiald 1



mswauoaninuagoslornsuasuiidio:

o o

Ui 3 atiuil 2 ningiay - Ul 2561

UnAdZ1uUJ33 9

31NA15199 4 WU ANBEVNINIEAWTE
Ginauilosnzdosas 40 fdnvardmdesou
fanwarnduiuniudites fdnvaysanivi
wasiodusta (mudlew) fdnvuzGoudouios
dudnuarnanmenmiiiUiunasie s Youas
60 fdnwardmdomes Idnvavniudundu

T1U7ee danwnzsas1fniiutiy wazioduls
(AuLley) danwayyuriouliunans
5.3 wansAnnanuiianelavesfuslnaleansy

] =

w@sudaziilidannnimnisuszamdudaii

USunanngsaay 60

ATl 5 wan1svadeuauianelavesuslaalemniueiuinuimneg  (N=50)

dnwnziinadau X S.D. SZAUAMINNINE TR
a 4.32 69 un
nau 1.82 57 W nitan
AR 4.65 68 uniian
eduita (nudlou) 4.92 87 uniian
ANUraUlAYTIY 4.68 56 undian

PRI 5 Wan1snaasumIuianalaves

€

Uslnalaanduesudnuine dvadleansuinede

e

o o5

seauAaNuianelanin nduvedleansuianade

[ =

szduanufianelaniniign sauAvasleaniy
fidnadoseduainuianalauiniian edua
(rnuilow) vesdlaanduiinadsszduamufianela
niige wazauveulaeuiiAdsTzdy

ANufianelauniign

6. ATUNANTITAV A UILEUBUY

6.1 wansAnwgmslemniumaiudiing wui
drunauesiunsfiasuadululeaniu 2 qns
fasopay 40 vznaudUnzadly 28.57 nSU uay

2/

Sovay 60 axnavdUaaly 37.50 AU va9timtn

{4

AyalenaNIeA TN USInaniiedUneseay 40

[

Snwnurdwdosgouldnwauznawlundudviey

L R

@ a

f&nvasavRmuLasilodula (Auideu)
fanwarBeuioulon dudnunenianeninidl
Vinauiiesnzdesay 60 fTanvnzdivismes
fidnvarnduiiundusuine Tdnvassaufivau

i wasilloduda (Anuidow fdnvuzEeuiou
Unan nansldensdnmansleanueaiudnuing
wuh dunaniosunneieRuasiUlulerndu 2 ans
AruiiisTaaveuinniigaidugnsd 2 izl
ﬁuaaﬁﬂﬂﬂﬂzﬁmnﬂ’jMﬂﬁ@’ﬁ‘[ﬂﬂﬁau%’wwmuﬁu
Aan U sra AN daiiuiuiaduns il
Eﬁ'aumaﬂuqmiﬁ 1 ﬁﬁﬁhl@ﬁ&laq’luiaﬁwm nau
fifwdveglussiunniian samadaedeagly
sefunIniign LﬁaﬁuﬁaﬁﬁﬂLaﬁﬂaQIuixﬁ’u
u’mﬁqﬂ wazarwsaulassuiidnadelusy sy
wnfign druamnwnIUszamddaiiuIina
ﬁﬂﬂ?ﬂx‘iugmiﬁ 2 §ﬁﬂ'1|,a§aa§"i,uizéfumﬂ nawl
Andueglusziuniian seviatrniveglussdu
undign Lﬁaﬁ’uﬁﬁﬁﬁhmﬁaag’luixﬁwmﬁqm
Lgasmmwau‘[ﬂmmﬁﬁhLaﬁaaq“luixﬁumﬂﬁqﬂ
é’ﬂwmsmqmamwﬁﬁﬂ?mmﬁaﬁwwmﬂuqm
i 1 fidnwardviasauiidnuasnauiunaudn
fifnvassanAvau wavidoduda (o)
fanvasdoudisuios dudnvagmanian i

U%mmﬁaﬁwﬂﬂuqmﬁ 2 Hdnwzdvidoanasdl

C NP

AsEsivnsmaiunsatisAneniala 1

089



o

Uil 3 adud 2 nsngau - $uanau 2561

Fnuaznauduniusiun Sdnvassaafim ey
s (rnilou) TenwarBouilouliunans
Han1Tidamsfnmauiioelavasuslnaloaniy
wsudhne greuwuuasunanduiuilnaleaniy
BT InERINAS LA 50 Au Wiumene Snnu
22 au Aniliudovay 44 LasMARGITIUIU 28 AY
Andusaeaz 56 agveEinaULUUABUNIY WU
anmuzvasnauwuvaauay WuthSeusydu U
Antdusayas 50 Und@nwiseau ha. Andusovay
34 asAaduiesas 10 wazymaININIINIANY
Anduderar 6 muddy

6.2 anuiwelaveuslnaloanIuaiud g
WU Hansveae U miwe lnvasuslnalemniy
GEIERLTRE ﬁsuaqlam%'uﬁﬁ']La?iaaq'i,uiaé’uu'm
fign nauveslerndufidndvegluseduinniig
sanivedloaniuiidadoaglusyduniniign 1o
fula (Anudieu) ﬂuaqlaﬂﬂ?uﬁﬁwmﬁaaq'luisﬁu
mm?’ie;m LLaxmwmau‘[mmmﬁﬁwmﬁaag’iuiaﬁu
mm?’iqﬂ
YDLEUDLUY

1) msAnwnsashwazatemsiuinewes
lornSuasudnng

2)  Anwnsthinuazaniaundunde Sus
duq iy wdnfusiune sunlneviadug

090|C NP

MsssivnnIaattunmsaniadnmaiald 1

UunnAd1ud3¥ msWauwanduagasleansunasuiithas

LONA5D1994

[1] Varnam, A. H. and Sutherland, J. P. (1994).
Milk and Milk Products : Technology,
Chemistry and microbiology. London:
Chapman & Hall.

[2] e figws. (2538). a¥alemesulofy. T4 1
atuil 11. wih 77 - 79.

[3] dapn wediimd wazwines wedidand. (2550).
Terlunalil 111 vl Aumamswayasiv:
NFUNNUNTUAT. LAIUAA.



Ui 3 aduil 2 nangiAs - SuAN 2561

UnA21UJ3 g

e _Dey 'jébment of Rice Cracker for Health

g FERE 2 s B s m G
HIUUN 'ql.lkl»ﬂ? UEUT ‘V!Vlﬁ';]']ﬁ'ﬁ WRASEIEYEYT aﬂﬁIﬁWWQWB
Nathanan Chumkaew! Buncha PuthawasriZ and Sarunya Sittichotipong3

1 = a ¢ = w1 o ™ o s v . 3 3
ANWIULNANLTEITIEY quamLa'sml.azwwmm'mwmsnmﬂ’lm E-rmail: Nutchita@gmail.com

2 o = a [ o ee . .
AztIUIYNTE LHUN I IsHaslawuIng Inenduaniifnuidsvan E-mail: Buncha@gmail.com

3 s = o o a \ 2 :
ATTIUIYNTT URUNITETUEY ’J‘.’IEJ’mEJMﬂ‘lmwm‘Lmy E-mail: Sarunya@gmail.com

UNANED

nsiaLnEn fusuasninadimiiiogunm Sanuszasdidio 1) Anwvuureniiutiniuiusin
vawnuuglusdnsuasnines 2) Anndnsduvedelnsnroanssdudaurianduagltumivmzaly
mswauEnfsiuasninesttiiegunn uay 3) AnvinanmuaznsvenUvesiusianre AR
uasminafiiioquamiiauild Usznaude 3 dusou 1) mafutiusenimuiahiuiidiunuiue
$owar 0 20 40 60 uar 80 (Vo 1Iwea) Ussillunaunmalszameduila laeds 9-Point Hedonic
Scaling Test Tnegj@luisnun1silnduy 1w 30 Au wuiwfmmaaulﬁmmﬁzjauqmmiﬂLﬂa'i‘ﬁwmmuma
dherenmudaituhimissas 60 uinilgennilads 2) snsrdulslasaonaosduinuanduaylin,
5 §asndu Ao 1:1 1:3 31 4:0 uas 0:4 573 5 Awaaed Ussiliunaaimmavssamdudia 1ags
9-Point Hedonic Scaling Test ‘[ma@'%uﬁchumiﬂﬂﬂu d1wau 10 Au wud gnegeulinissausy
Sasrenu 1.1 uinndidasandung war 3) wdadusiuasnines A Aw 0382 ssiUsznaumandl Tiud
i Tusiy Tady wilewasdn anslulowmsauasndny Soeas 2.78 23.27 3.44 2.50 3.87 wax
67.92 My man1IMAdauNIEaNTUaUILNA Central Location Test ffuguslaadiuau 150 Au
feIBNTIAZLUUATINTEUTEAU 9 AzuuY lFuasneastnaain 4 via laun d1ndes 91avenia
1veuuns wazdnadadven nuiuasninesindomnedalddunmsseniumadud ndu savi idodula
uwnnsneiy TnglusinuarueuTin uwasninestiilsdiueiuazitmendald sunzuuuaweuTIn 8.24
uaz 8.11 MUAIAU LINNIATIINEITINAB LAz I e LA

o o a £y

mandey : Trmesliniu uasnines ruwizsen



Uil 3 adud 2 nsngau - $uanau 2561

U n ﬂ 3 1 U 3 q U n‘lsﬁmuwﬁnﬁ'mﬁunsmnes'ﬁ'ﬂo1ﬁequmw

Abstract

The objectives of this research are (1) to study the amount of rice bran oil shortening

substituted for butter in the rice cracker product, (2) to study the ratio of hydrocolloid of flax
seeds and egg white proper to develop the rice cracker product for health and (3) to study the
quality and acceptance of consumers towards the developed rice cracker product for health.
The research consists of three steps as follows: 1) to add the amount of rice bran oil shortening
substituted for butter by 0, 20 and 40, 60 and 80 percent (of the weight of rice crackers); its quality
of sense was evaluated by the 9-point hedonic scaling test, and the product was tasted by 30
unprofessional participants —it was found that 60 percent of the participants preferred the product
substituted the rice bran oil shortening for butter, 2) the hydrocolloid of flax seeds and egg white
were divided into 5 ratios (1:1, 1:3. 3:1, 4:0 and 0:4); its quality of sense was evaluated by the
9-point hedonic scaling test, and the product was tasted by 10 professional participants —it was
found that the ratio 1:1 was the most accepted, and 3) the rice cracker product had the value of
Aw of 0.382; the chemical elements were humidity, protein, fat, fiber and carbohydrate ash and
energy equal to 2.78 percent, 23.27 percent, 3.44 percent, 2.59 percent, 3.87 percent and 67.92
percent, respectively. According to the result of acceptance of consumers from Central Location
Test and of 150 consumers by the 9-point scaling method, using the four different kinds of rice
crackers: brown rice, black jasmine rice (Hom Nil), red jasmine rice (Home Daeng) and Sangyod
brown rice, it was found that all of the crackers were differently accepted in its color, smell,
flavor and texture. In the total preference, the products by Thai Riceberry and Hom Nil Rice had the
scores of 8.24 and 8.11, respectively, higher than the products by brown rice and Hom Daeng Rice.

Keywords : Oil-Free Rice Cracker, Cracker, Germinated Rice
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The Creation and Effectiveness Eval
of Instructional Module in the Basic
Technical Drawing for Full Section View
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Abstract
The objectives of this research are (1) to create and evaluate the effectiveness of instructional module
in the basic technical drawing for the full section view under the effective criteria of 80/80, (2) to
compare the learning achievement of students of the scores from pre-tests and post-tests and (3) to

evaluate the teachers’ satisfaction in learning management by the instructional module in the basic




o o

Ui 3 atiuil 2 ningiay - Ul 2561

UnAdZ1uUJ33 9

msasiuazHiUssAnsnmwdanisdouddi@uunuuinatnUolauY
Sesnwdnuau

technical drawing for the full section view. The samples that were purposively selected here are 35
students from the Department of Electrical Power, Phatthalung Technical College, Group 58 ChorFor.
1-2, the semester 1, the academic year 2015, and 5 teachers who teach Basic Technical Drawing
Subject. The research tools are the instructional module in the basic technical drawing for the full
section view, the pre-tests and the post-tests, the exercise, the worksheet and the evaluation form.

The research findings revealed that 1) the instructional module in the basic technical drawing
for the full section view had the effectiveness of 80.71/87.42, 2) the learning achievement of students
from post-tests by the instructional module in the basic technical drawing for the full section view
was higher than the pre-tests at a statistically significant level of .05 and 3) the teachers’ satisfaction

in the learning management by the instructional module in the basic technical drawing for the full

section view was at a high level.

Keywords : Instructional Module in Basic Technical Drawing, Full Section View
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