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Abstract

The objective of this research was to study the achievement of vocational agriculture
students’s learning experience in analyzing the dissolved nitrate by spectrometer photometer.
The samples were 2 3 fisheries and plant science students of College of Agriculture and
Technology, Nakhon Si Thammarat Thailand. The study tools were learning outcome test on
learning experience, student behavior test, and learning achievement test. The learning outcome
evaluation by professionals showed that the learning experience in analyzing dissolved nitrate by
spectrometer photometer was appropriate for agricultural vocational students at the high level
(2.81 from 3, S.D = 0.40). The behavior evaluation showed that the students paid attention to
learning with the high level (8.43 from 10) and the learning achievement evaluation showed that

31 percent of the subjects were able to answer 80% of the questions correctly.

Keywords : learning experience; nitrate; Spectrophotometric; vocational agricultural students
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Table 1 Learning Experience Topic in Dissolve Nitrate analysis by Spectrophotometric method

for Vocational Agricultural Students

Learning situation

Content Objective Medias Evaluation
Instructor Learners
The important of (Affective 1. Explained Listened 1. Power point Every students
nitrate on domain) meaning and 2. Advantage and answered the
agriculture, Valuing the important on disadvantage question about
aquaculture and important agriculture, diagrams of nitrate advantage,
environment. and benefit aquaculture on environment. disadvantage, effect

of nitrate on | and

agriculture, environment.

3. Learning of nitrate and

evaluation exam. | reducing excess

2. Showed the

advantage and

aquaculture
and
environment. | disadvantage
diagrams of
nitrate on

environment.

Watched the

nitrate in

3. Asked
students to
answer about
advantage,
disadvantage,
effect of nitrate
and solution to
reduce excess
nitrate in

environment.

diagrams. environment
correctly not less
than 80%.
Answered
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Table 1 (continued) Learning Experience Topic in Dissolve Nitrate analysis by Spectrophotometric

method for Vocational Agricultural Students

Learning situation

Content Objective Medias Evaluation
Instructor Learners
The causes of nitrate | Understandin | 1.Explained the Listened. 1.Power point Every student
effected on g the causes causes of nitrate 2.Diagram the answered the
aquaculture including | of nitrate effected on beneficial and question not
eutrophication effect | effected on aquaculture. disadvantages of less than 80%.
and algae boom by aquaculture. 2.Show the Look the | nitrates to the
high nitrogen in importance of nitrate | diagram. environment
natural water in the ecosystem. 3.Learning
resource; decreasing Evaluation
of dissolve oxygen 3.Asked learner to do | Answered
demand and the questionnaire
increasing of nitrogen about excess nitrate
and nitric acid on environment.
effected on water
chemical properties
that casing stress in
aquatic species.
Nitrate analysis Using 1. Described nitrate Listened 1. Spectrophoto Every groups
method and spectrophoto | analyzing steps by meters created
procedure by meter for spectrophotometer. 2. Glassware standard curve
spectrophotometer. nitrate 2.Demonstration Looked 3. Nitrate of nitrate
analysis. nitrogen analysis by the analyzing analyzing
spectrophotometer. diagrams. reagent. correctly (R® >
4. Synthesis 0.95)
3.Asked the learner Practiced.
to practice under waste water.
) 5. Computer.
suggestion.

2. man1suseliunisesnwuulseaunisal

Table 2 Learning experience evaluation result

Weuisenisimsieiusunaluimsnlun by the scientific teaching expert
Tngdgn1sneadnlastilnimasdnsunSou Topic Score
21Ny NS Useliulneileiviynisaou 1 Content 3.00
INeFansInuIn 3 au taelduuuusyiiunanis 2. Objectives 3.00
Jauszaunisaliseus wazuuuiangAnssunis 3. Learning situation (Instructor) 2.61
P e S & 4. Leaning situation (Learners) 2.33
Seu3 HanIUsziiulaal o Yoo
a v a . edlas .
2.1. wansuseiiulaelduuulszidunanis
o ¢ o o o 6. Evaluation 3.00
JaUszaun1saliiouinHITe9IynISde U .
- o N “ 7. Period 2.67
WYIAERTIIUIY 3 AU
Mean 2.81
Standard Deviation (S.D.) 0.40
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Table 3 The result of learning behavior

evaluation.
Average
Learning Action
(Full 2.00)
1. Interesting behavior 1.83
2. Discussion behavior 1.30
3. Problem based solving 1.78
behavior.
4. Teaching Assistant behavior 1.52
5. Responsibility behavior 2.00

3. wadugnsvesnisdauszaunisaiifeus
Beamsengivsinaluasmludiagiinsms
awnlnslladimesdmsuiniouon@dnvnung
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TunsAnu3feadsidiniunisnudszaunisal
Foudifitueanuuuiuduandluy Table 1
HAN13ANYINUIINAUAIDE1AUTANBUAINY
Aeafuded deids nansenuarndsualunsm
wardinistlostundladamlumsniinnnidunese
Fwndou wazdsnistestundladaymilumsm
fanniAuwesiodauindon uasmgraivinlviuTun
Tunsnilinifuneiinadesionisimnsidosdn i
Iognaesandediany 10 o
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Table 4 The percentage of answers in each

question.
NO. Percent
Correct Incorrect

1 4 96
2 78 22
3 87 13
4 57 43
5 26 74
6 78 22
7 78 22
8 87 13
9 83 17
10 91 9

31NNISWINUITIWINTa v TR LT
nquieganeulagnuniian Ae e 10 lisesas
91, neugnlasign fie o 1 l9fesas 4

Table 5 The learning experience outcome in
nitrate analysis by spectrophotometer
for agricultural vocational students

Number of replies Percent
8 31
a4
13

;
6
5
q
3

daulngsovas 44 arursansumiatula
gndies 7 e veannsmeudniIfiuted Jeide
nansEuaInUTIIalue sy warisnsdesiuudle
Py lunmiiunnfunededwindon wardsnis
Hostuudlodmlumsniiinnifuneseduindey
wazmanafiinliuiunalumsniuinAuned
navdesenisinziasdniin dateendnneeid
13 (rzuulsifiosninfesay 80) iituedesas 31
yesnguiiegaiiannsavilignies 8 4o viedn
Hudevar 80 vesn1snousIanuiafudedn
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Jovde nansenuanUIuialunsn wagdsnis
Yestuudlatgmlumsniiunnifunessduadou
seenanfeesay 13 anusanaudinulagneies
6 Yo uaznoumauligndes 5, 4, 3 4o Andu
So8ay 4 U0IUAATEIIUATUUL LaTNGUAIDE1S
“/Iqﬂﬂfjllﬁﬂﬂﬂ’ma%ﬁ& standard curve Y9909
Anseialunmindeduaseildgndes Tasd
A1 R? lidosndn 0.95 livnau amduiesay 100
FawanisusziiunisesnuuuUsraunsalizous
Bosmsienegiviinaluesludilaginims
anlasllafiwesdmivinseua1difnynuns
TaegidormynisdnianssuiannnisiSoumsaoy
wuidimezuuueAswin iy 2.81 9 nAzLUULY 3
wandlfifiuinuszaunisalizouiagideeanuuy
Taguiunisdaaaiunisainisiiouiiaonade iy
\lon1a1AUTR (Doing element) Huilaa
wnzasdosanifunisiiuinyznisAnegiadl
sy nsuAdguitaznisvineusiuiy
aonndostunanisAneIves aingtn [15] Andn
TinsBeudannsadioufaduansoduaiy

¢
<2

Wigssuinauaulananmsfounasinadugm
MINMssgugenIneussuegsiltedfgneaiia
fisedu 0.01 uenaniisafininuasnadesiy
n1sAnwIves Adss [16] AilddaviuaunisSous
wuuasdleufualunisadredansaniin Ganwudn
thiZeuivinuenimaaesfisiuiosay 82.83 uas
fanudianaladenisdanisiseusluseduiineiy
fallmnuaenandesiunisfinyives Sansnid [17]
fildasrsguuvunisinnsBouslagldnnsidedu
FudmiudiToue1TIAnvnuns wazAnwivinuy
WovesiFouaniifnuinunsiiFoulagliniside
Wugou Sevuiguuuiianumsnzanlussduinn
fi3euiivinuAderunasildezuuy Sovay 80 Tu
10 Anifudosay 84 vosfiSourianun wazdsd
muaenAdoIfunIsAnyIves 1395 [18] ALY
sULUUYLeNa1sUTENBY NMTaaUITINIEINIA
wazassTinewesdniies nadiAnuindnwssdy
Usgniadedasivndnduge (Waa) Uszianien
IN¥AsNIIU FanuienarsUseneunisasuie
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a

nMeiniakazaisTinevesdniiaes Tusedndam
oyl 87.70/84.13gen unnsiunsgIuiidvualy
80/80 warHadunNsveIATLULVIAdEUADUSEUT
Atade 76.33 (SD. = 20) Andudesas 50.87
dunadugnivesnruuunadeundSoulianais
126.27 (S.D. = 2.99) Anillufosas 84.18 Azuuu
AAoUNALTUgINIIATIUUNAGaUNB WS Y oY
sommdumsdaniseuaeuiifisuuuulitnidou
wiednAnwuinaanudarudilaluideniien
wniy

dm¥unistanaduguivesnisda
UszaunsaiiFoudiFesnisiinsziusinailunm
Tuthlngdsnsmuanlnslilniwesdmsy
fniFeueifafinyunyasinuiidendsd wudn
KadunvdvesnIaUsTaUNSaiGous sndunus
fidals (Litiosnindovas 80) Wunawainamy
Wunasuineeansuesiniieue1difny
neassrdudulseniadovnsivndnduge
AUNANgGAS 9] udausdu Wudadeda g
donpdesiunsfnyves Jaus [19] wud Jade
fisuiustunadugnd nensSeudvineemans
louA laaiden1sseuIvTIetmans usegdlald
FugvdlunisSenin Inereand usserneludu
Bou anundanianisFeu arwiug iy g
p1vsdldsveznalunisiiauiuntnisouly
nquiiinuintu eazdenadugnivesnis
Jnuszaun1saliseus lnglueuiAnenadesiinis
WawmangnIvetodifnvinuasiviiniienis
Bevinermansfiuniy

aguunaziausue
nseenuuuUsTaunisalifeuizeanis
Fiasrgnusunalumsnludilneddnasnag
awnlasiilafimesdmsuinidouadafnuinung
Usznaulddae 5 seddsznoude (1) thonn
A1aU{UR (Doing element) (2) Tngussadd
neeuinweide (Psychomotor) (3) @a1unisal
L%‘EJui (Learning situation) ﬁl,ﬁuﬂizéjuiﬁéﬁﬂu
1814 30eiiolunisitasieilumsnluda
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Tnedsmsnsaninsinlnfines Wiedasizin
Usurasluwnsn (4) de (Media) ild Ao wados
aunlaslinfimes n3esudrdmiunaasmia
Ineneansuazansiaiidniuiesisdlunsyluth
waz (5) n1sUseLliuna (Evaluation) lagganea
AIRBUAIILREITUANEIRYTeINTIATIEN
luwnsnludi manisusyifiunisesnuuy
UszaumsaiiBeuilaegifeingiunisinfonssy
WansiFeunisaeunud Ussaunsalnsiieui
fiaumunzanluseduun ﬁmumma%nn
29AUTENDUWINAU 2.81 NATLULLAN 3 ATLUY
drudosuunnsgiuminfu 0.19 luvueiinng
UsziflunadugnivesnisdaussaunisaliFous
wuimadugvsvesnisdaustaumsaiFous dind
naufiasls (Litfosnindesas 80) annwansanyn
FananuansliiuiidszaunisaliFousiies
n1shasiziusunaluesnlutilaeddnisnas
awnlnsinladiwosdmsuiniSousndidnwinuns
Tunsinwadeiitinnumnzaumeiuionuas
N9 yudeu e nsutnSueTIRnY N YRS
uionadeufinszeznansFouifiuiy swdu
HANIINAMUIIAL UaEN15IT8UNITADUATY
vangasunaniau fiamsiudy o uslsld
Wunsimswiusnalumsnludilagignisma
awnlasllnfiwosfiduatosdiotugs
aglsfinuniseensuulszaunisaliseus
Besmsinsziviinalunsvludlngdinisme
awnlnsinladimosdmsuiniSousndidnwinuns
AarursaldiludunuulunisadreassAafanssy
wauiFeuliiAaussansamls iesnnidy
L‘ﬁammﬂﬂﬁﬁ’ﬁ (Doing element) &anadugn?
nansdeuduinainnisidasieufua vinls
thisuinaruay ayn Adutladonieiinsgduli
WiAN135U3 waznauaueInenann1IANINTIY
Weldiinnszuiunisinwinaendinniud
NENTIANWIBNTAUALR

AnAnssuUsznIA
YevauANAnITUNTONTIAN Y UNYRTAALE
Alvanueyszvianiuiuasngudegislunis
1y wazndngnsineimansuazinalulad
dswandon Auzineimaniuazivalulad andy
wialulagunuiuatuayuyunsfnuide
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