NMINAMMIANBNIVANIFEUFTIINB Azl AN 155 INe s
NAGINIVVYIMNMS MnSuidaszaulSyaninuzaunaden
HAZNINENNIANGNS NHIINBIAINWIAIININ

The Development of Biology and Biological laboratory hand
book Integrated learning using for Bachelor Degree Students,
Faculty of Environment and Resource studies, Mahasarakham
University

RANA yryudn', 9lsnd Alans®, andi sunszn’
Wutthisak Bunnaen', Jurirat KuruKotd®, Sombat Appamaraka®

%4 ]

UNnanae

mitenieunIseuiiineniuliiandanlesnnuimduiiineniudian Tne
wrnzgmninenssTnusfunnden nsideaSiiiaugminaiaian ez
Uszdnfmmuazdrilszinduasasgiiansinmateniininauazd fiRnsiinefundon
LUUYTNMT WaiamAnNIiuiinadwindon anunsznindonsayindiundas
LmzﬁﬂmﬂﬁﬂéﬁmﬁwEnmﬂm’%guyimmi PvilnIzAUYSyIeImanduIndoNAnuILaY
WeAnweuiieuanad anunszminuasinssfianTinemaniduyInnms saian
SEAUUS AT TNFIIARENANET NenTEuLaEnATSEW

ﬂtg'34é’haemﬁiﬁﬂumﬁ%ﬂﬂ%%ﬁfﬁﬁlm AfnrduUsuaesmnInFuandanane Ao
nzifondeu NeINTAIneuazlfiinineduinden Mmadeud 1 Ins Ansn 2557
du 58 au Idmlaensinmediuunianzas ndesfiedlflumafurursdeya Taun
uwpMTIAN T3 eusT Az fRn I ine AunedannunageuaaiAe U Inend
windanuuninanuaszindemIoynERwIndonuuLIAnsLUATRN TN mandiuy o
MILazMINBIg e sianadeudiineuazUfiin s inendunaden dmiuianzeu

Anazaudigen FIFILIAGENANE AN RIIARDNLAENIWEINIFNERS MM INENRINAIEITANH

819138 A3, AN RILIARENLALNTHENIANFAT IV INEFENIEIATN

819138 A3, F0IUWITEINEINVLIT HAINEITENIEIIANN

Ph.D. Candidate in Environmental Education , Faculty of Environment and Resource studies, Mahasarakham University
Lecturer Dr., Faculty of Environment and Resource studies, Mahasarakham University

Lecturer Dr., Walai Rukhavej Botanical Research Institute, Mahasarakham University



] Journal of Education, Mahasarakham University 175 Volume 9 Number 4 October-December 2015

Ve nmaszgudnnuwnfidanng sdanlilumenzidoyaldun fesas dunde d

L‘U'emL‘uummimuﬂuﬁmmﬂﬁumﬁmaauﬂmmgmvtéfm Paired ttest

wan1TItenuingianistannieuiiiineuszd fiansiiinendaandeniuy
YIwn3 SnTuidnszaudinnes mm&"\mm&’amﬁﬂmLL@iawwmﬂmiﬁ'Eu% Hvefndnn
NNy 80. 55/81.85 Gzrm,ﬂuv[,ﬂmummm Amalan 80/80 N@%%Uﬁwﬁ‘ﬂﬁ Wa (EN) 1Ny 0.751 uag
uﬁmm’nmmmﬂusfmmnﬂmmaaw mwmmmmamiamﬂwmumaau ua NnweUAuAnNII
mmmammummmi wINITewInnNT nenden sgviiedAnmeaiafiszau .05 [ERET
maiangiamsianaseuiitine ezl fRnstinandunedan uuysonns dmiuilde
SEAULUSNPT ARG DNLAENINENIAERT N inendenmaIny SUssinsnmmang
annliiaadanudiuiiinenduanden Anunz ﬁﬁfmﬁamiau%’ﬂﬁa"mm DN LAZINSE
‘Ugu@1mimmmamwmmmimmu umwmumiﬂmﬁﬂwuammmmwmmuﬁmmaau A
ATNATZATN A FILINRON LAz mﬂwﬂumimﬂgummimumumaau uﬂﬂammammam
FAnuaznIdSuasunginsananusAnsensdediandenlfiiniwlnszezensely

AmAn:  gdansdanaIeuiTiineuazUjuansiinendwinaen, AnsIauiiine e
WIRdoN, ANATEINdaNTERINEAWIAdEN wasNnEzUURnMTInemaniau
YIWINI

Abstract

Learning management in Biology emphasizes that bachelor degree students are
able to relate their knowledge of biology to the society, especially problems of natural
resources and environment. This research study aims to develop and study the efficiency as
well as Effectiveness Index of biology and biological laboratory handbook, Integrated learning
in order to develop the bachelor degree students’ knowledge of environmental biology,
awareness of environmental conservation, and integrated science process skills. The study also
explores and compares the students’ knowledge, awareness, and integrated science process
skills both before and after learning. The sample in this research study is 58 Environmental
Education undergraduate students enrolling in Biology and Environmental Biology semester
1 academic year 2014. The instruments for the study included biology and environmental
biology laboratory lesson plans, an achievement knowledge test, environmental conservation
awareness questionnaire, an achievement integrated scientific process skills and development
of biology and biological laboratory handbook gained from experts in the seminar. Statistics
used to analyze the data were uses percentage, mean, standard deviation, and for testing
hypotheses the paired t-test.



TN o - o ! o A o '
qresfinediend  wAneiduunidisaig 176 T7 9 aliufl 4 ne1Au - Funinu WA, 2558

The results showed that efficiency 80.55/81.85 of biology and biological laboratory
handbook for bachelor degree students is efficient at 80.55/81.85 as expected 80/80 in
the criteria while the Effectiveness Index (E.l) is 0.751. Besides, it is found that the students
have more integrated science process skills after learning than before and the test is
statistically significant at the .05 level.

In conclusion, the development biology and biological laboratory handbook for
bachelor degree students in the Faculty of Environment and Resource Studies, Mahasarakham
University is efficient and suitable for the students since it can increase their knowledge
of environmental biology as well as awareness of environ mental conservation and
integrated science process skills. This helps the students gain knowledge of environment,
awareness of environment, and environmental process which lead them to a life-long
learning and change their behavior to be responsible for the environment in the long term.

Keywords: biology and biological laboratory handbook, biological environment knowledge,
environmental conservation awareness and science integrated process skills
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