th e
3 National

Graduate HMO20
Research

v
=

% a wAa d' A < d' o v v A g'J % = =
mswwmmlﬂg]mlm‘mmuﬂmumaﬂugm 1599 819151 SIS UG auTUIseNaN N 3
The Development of A Problem —Based Laboratory Kits on “Para Rubber”

for Ninth-Grade Students

o 2. o a £
TUNTIIIMWAUAT (Janjeera Tapedontree)* A3.qNe 1MUz1/52ANT (Dr.Sunee Haemaprasith)**
A5.810an1 1n3UA1 (Dr.Nanlika Tojinda)***

1

unAnEe
av Y Bao s A @ a oa A 9 IS 4 9 [
M3weaTINTdagUszasaiie 1) WannundgiamsnniudaymitlugEessnamnms dmiminieu

v H r'd 1} 1
Fusisoudnuili 3 2) Anvwadugninumsisoutazanuaszminasdunadenveninizeun lasumstans
Souiareundianms vaz 3) Anwrlsz@niamvesunifians Duuunnun1s39e1UU One-Group Pre-test

. 1 A o A y o = A = 9 ' 9/ =~ =2 o

Post-test Design nquitning fie 1inisousuisendneili 3 Tsasowhum ldaeluilmsfinu 2557 Swau 15

Au nsoelioN1¥lumsiveRe uuunAdeUNAdUYNTNIMITFoU LazuUUTAANUATETNABFIIAR DY

' g = % g v A U U ] { o
HANIIIVYWUI 1) unﬁ'ﬂuuwaﬁuqmwmiﬁﬂuwamﬂugammauﬁﬂuuazmmﬂmm”(%’aﬂas 65) AMmua

] I}
9 _ aad @ 1

pgnIiedAyn1eadanszay 01 2) WniFeulinnuaszniinae daARoNHAUToUGINIINOUS BULALHIY
NURTEHUA (AURADTLNIN 3.51- 4.50) asinﬁﬁaﬁwﬁﬂumwaﬁﬁﬁszﬁu 01 tag 3) unilgiamstilszdnsam
78.56/81.72 mumm«ﬁ 80/80 UINAU 2.5 ‘ﬁf“h‘ﬁuﬂ
ABSTRACT

The research objectives were 1) to develop problem-based laboratory kits on Para rubber for ninth-grade
students 2) to study the learning achievement and environmental awareness of the students after learning by using
Problem-based laboratory kits. 3) to study efficiency of problem-based laboratory kits . The design of this study was
One—Group Pretest Posttest Design. The sample consisted of fifteen ninth-grade students of the 2014 academic year
at Tamailai School. These research instruments were achievement test and environmental awareness test. The results
of the study were as follow; 1) The post-learning achievement of the students were higher than the pre-learning
counterpart achievement and passed level of criterion (65%) at the .01 level of significance 2) The post-learning
environmental awareness of the students were higher than their pre-learning counterpart environmental awareness
and met the quality of “good” level at the .01 level of significance. 3) The developed laboratory kits attained the

efficiency of 79.25/81.72.
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