NsmsAnEIFaas 19 25 21uh 3 dueeu - SuIIAN 2557

74 s oA =4 ¥ an =
nswannissaniwansissuivesidanSayains
v awa A ¢ A a =y
Tasldunilgiiamaniinnzs Ges maidialasaninnni
Development of Learning Efficiency of Undergraduate Students

By Analytical Laboratories on Chromatographic Technique

A an
geIN 3AIT*

yotwadee_th@hotmail.com
Tazan Sasaasuddgs
piyadaj@swu.ac.th

WaSari asiiutins

%4 1]
unnaye
o g é’d ] d‘ o o wes IS o a' ) = o (%4
MNIATIUTYImeRatnuN§idaninedimn Gos madalasuilnnn¥ dmsy

=

= = = = ¥ o C{ =4 = a 3
Falinaned Anylsz@ninansGouiduradugnsniansBou TneznszuIumMImIng mansu

i
ysanns aznnuianehueidnfiGeudsumifiamaniinnsiivaunau matdununmwn
Aiemna wuhumlfianmandinnsiinanntudaanwoglussdudmn wasdanlsdniam E/E,
Wi 80.29/80.17 datulalanasd E /&, hitioundn 80/80 dohunlFiamaadimnesiinan
Wl uiaas g aisuili 3 nangeIMeIEasUadin M3 nuad vinIneiaueEunsunsI lia
fiamzfoudoulunein Ufidmaadinney 2 sfadn an 390 madeuil 1 Imsdnm 2556
Sy 22 au Aldnanmsguuuuinizas wuhideiseudeumlfiinaaiinnz So waia
TasnTnandl fazumnadugninansfoumazazuuuinyznTzuIun I NePaasTuYIaIns
wiaBvugannoudsuasiitodhdaymandaiissdy 05 snnsdidadanuimelideumljianinad
Tinszfiegluszauinn

o o g = A IS G =Y = o Q( = b
maag - unlfiamaeiinnet madalasninnnil kadugninanisSeu inyznszIUNMIMNg
INEnERIIUYININIG ANNNIND 1

*ianfiggnn vangasmsanmuvindia mandsund ansIngmans vrinedeaiuasuns? o
“+g193dnfinuvaniBayaniiwus madruail auzinenmans uningavAiuaiuns’ e
w1915l nm Sy griivus madsuall anginemnaas umnInedeaiuniunsd e

_87 -



Journal of Education Vol.25 No.3 September - December 2014

Abstract

This study aimed to develop of analytical laboratories on chromatographic technique
for undergraduate students and study learning efficiency of studerts on learning achievement,
integrated science process skills and satisfaction. The evaluation results from the experts
showed that the developed analytical laboratories were ranked in high score level. The analytical
laboratories efficiency E]/E2 was 80.29/80.17 that satisfied the criteria of 80/80. The developed
analytical laboratories were used by 22 students in third year undergraduate in chemistry who
enrolled in analytical chemistry laboratory II (CH390) course in first semester of the academic
year 2013 at Srinakharinwirot University. Sampling group was chosen using a purposive
sampling approach. The results revealed that learning achievemrent and integrated science
process skills of students after studying analytical laboratories on chromatographic technique

were significantly higher at .05 level and satisfaction on analytical laboratories was good level.

Keywords : Analytical laboratory/ Chromatographic technique/ Learning achievement/
Integrated science process skills/ Satisfaction
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