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Abstract: 7KLV� VWXG\� DLPV� WR� H[DPLQH� WKH� HIIHFWLYHQHVV� RI� 6XEMHFW� 6SHFL¿F� 3HGDJRJ\� �663�� EDVHG�

3UREOHP�%DVHG�/HDUQLQJ��3%/��WR�IDFLOLWDWH�WKH�VWXGHQWV¶�HFRORJLFDO�OLWHUDF\��7KLV�UHVHDUFK�LQYROYHGLQ�

a Biology Education Program of a Faculty of Teaching and Learning Science in a public university 

LQ� ,QGRQHVLD��7KH� UHVHDUFK�XVHG� D�SRVWWHVW�RQO\� FRQWURO� GHVLJQ��7KH�SDUWLFLSDQWV�ZHUH�XQGHUJUDGXDWH�

VWXGHQWV�ZKR�KDG�OHDUQHG�RU�ZHUH�OHDUQLQJ�(FRORJ\��DV�PDQ\�DV����VWXGHQWV�LQ�WKHH[SHULPHQW�FODVV�DQG�

���VWXGHQWV�LQ�WKH�FRQWURO�FODVV��7KH�SRVWWHVWVFRUH�RI�WKH�HFRORJLFDO�OLWHUDF\�IRU�WKH�H[SHULPHQWDO�FODVV�

ZDV� �������ZKLOH� WKH� FRQWURO� FODVV�ZDV� ��������8VLQJ� DQ� LQGHSHQGHQW� W�WHVW�� LW�ZDV� LQGLFDWHG� WKDW�

WKH�VLJ�YDOXH� �������WKHUHIRUH�LW�PLJKW�EH�VDLG�WKDW�WKHUH�LV�GLIIHUHQFH�RI�HFRORJLFDO�OLWHUDF\�EHWZHHQ�

H[SHULPHQW� FODVV� DQG� FRQWURO� FODVV��$FFRUGLQJO\�� LW� LV� FRQFOXGHG� WKDW� WKH�3%/�EDVHG�663�DIIHFWV� WKH�

ecological literacy of biology education students.

Keywords: 6XEMHFW�6SHFL¿F�3HGDJRJ\��3UREOHP�%DVHG�/HDUQLQJ��HIIHFWLYHQHVV��(FRORJLFDO�/LWHUDF\

Abstrak: Penelitian ini bertujuan untuk menguji keefektivan 6XEMHFW�6SHFL¿F�3HGDJRJ\��663��EHUEDVLV�

Problem-Based Learning� �3%/�� XQWXN� PHPEHUGD\DNDQ� OLWHUDVL� HNRORJL� PDKDVLVZD�� 3HQHOLWLDQ� LQL�

dilaksanakan pada Program Studi Pendidikan Biologi di Fakultas Keguruan dan Ilmu Pendidikan di 

sebuah universitas negeri di Indonesia. Desain penelitian yang digunakan adalah posttest-only control 

design. Sampel penelitian terdiri atas mahasiswa yang sudah atau sedang mempelajari Ekologi, yaitu 

VHMXPODK����GL�NHODV�HNVSHULPHQ�GDQ�VHMXPODK����GL�NHODV�NRQWURO��3DGD�NHODV�HNVSHULPHQ��PDKDVLVZD�

belajar menggunakan pendekatan SSP berbasis PBL, sedangkan di kelas kontrol siswa mengikuti 

SHUNXOLDKDQ�GHQJDQ�SHQGHNDWDQ�FHUDPDK��WUDGLVLRQDO���'LGDSDWNDQ�VNRUposttest literasi ekologi untuk 

NHODV�HNVSHULPHQ�VHEHVDU��������VHGDQJNDQ�NHODV�NRQWURO�VHEHVDU���������0HQJJXQDNDQ�independent 

t-test, GLSHUROHK� W�GI� YDOXH�� VLJ ������ VHKLQJJD�GLNDWDNDQ� WHUGDSDW� SHUEHGDDQ� OLWHUDVL� HNRORJL� DQWDUD�

kelas eksperimen dan kelas kontrol. Oleh sebab itu, pendekatan SSP berbasis PBL disimpulkan efektif 

untuk memfasilitasi literasi ekologi pada mahasiswa pendidikan biologi.

Kata Kunci: 6XEMHFW�6SHFL¿F�3HGDJRJ\��3UREOHP�%DVHG�/HDUQLQJ��Keefektivan, Literasi Ekologi

INTRODUCTION

The UI GreenMetric is a world 

ranking to measure the university’s ability to 

maintain a sustainable campus environment 

DQG� LWV� VXUURXQGLQJV� �7HDP�� ������2QH� RI�

the UI GreenMetric objectives was to see 

the contributions of the academic discourse 

on sustainability of education and campus 

greening programs including the application of 

HQYLURQPHQW�EDVHG� FXUULFXOXP� LQ� HDFK� VXEMHFW�

as well as creating an environmentally friendly 

FDPSXV��$� WRWDO�RI����XQLYHUVLWLHV� LQ� ,QGRQHVLD�

have participated in UI GreenMetric in 

maintaining a sustainable campus environment 

through the Green Campus program.

Green Campus is a place to implement 

HFR�IULHQGO\�SUDFWLFHV�E\�FRPELQLQJ�WKH�UROH�RI�

education to promote sustainability programs 

KEEFETIFAN SUBJECT SPECIFIC PEDAGOGY BERBASIS PROBLEM-BASED 

LEARNING UNTUK MEMBERDAYAKAN ECOLOGICAL LITERACY MAHASISWA
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LQ� FDPSXV� HQYLURQPHQW� �1(($7HDP���&DPSXV�

residents can examine environmental issues and 

provide solutions through the Green Campus 

DFWLYLW\��816���������6HEHODV�0DUHW�8QLYHUVLW\�

�816��LV�UDQNHG���WK�LQ�WKH�ZRUOG�DQG�UDQNHG��WK�

QDWLRQDOO\�ZLWK�D�YDOXH�RI������� �5L]NL���������

Sebelas Maret University and 6 other universities 

were selected as pilot projects to implement the 

Green Campus program under the guidance of 

WKH�0LQLVWU\� RI�(QYLURQPHQW� �816�� ������7KH�

implementation of the Green Campus program 

FDQ�EH�VXSSRUWHG�E\�XVLQJ�DQ�HQYLURQPHQW�EDVHG�

curriculum given in the course. According to 

5R\� ������� WKH� HQYLURQPHQW�EDVHG� FXUULFXOXP�

can be applied to environmental issues on 

campus and its surroundings to reduce waste 

DQG� HQHUJ\� FRQVXPSWLRQ�� (QYLURQPHQWDO�EDVHG�

HGXFDWLRQ� LI�PDQDJHG�ZHOO�FDQ�EH�EHQH¿FLDO� WR�

LPSURYH� HFR�IULHQGO\� EHKDYLRU� �&KHDQJ��6R��	�

=KDQ��������/L�	�/DQJ��������WZR�RI�WKH�PRVW�

LPSRUWDQW�VRXUFHV�RI�LQÀXHQFH��RQ�YLHZV�RI�WKH�

KXPDQ�QDWXUH�UHODWLRQVKLS��+15��

(QYLURQPHQWDO�EDVHG�HGXFDWLRQ�EXLOGV�RQ�

HQYLURQPHQWDO�NQRZOHGJH��DERXW�WKH�FDXVHV�DQG�

consequences of ecological disasters, ecological 

security, and concepts of human positions in 

QDWXUH� �.DOODV��6RORYMHYD��	�0LQDNRYD���������

,8&1��������DGGHG�VROXWLRQV�IRU�HQYLURQPHQWDO�

improvement through education which had 

EHHQ� IRUPXODWHG� LQ� WKH� GHVLJQ� RI� DJHQGD� ����

2QH� RI� WKH� IRUPXODV� FRQWDLQHG� LQ� DJHQGD� ���

states that education plays an important role in 

UHDOL]LQJ� VXVWDLQDEOH� GHYHORSPHQW� �81(6&2�

81(3�� ������� 8,� *UHHQ0DWULF� UHFRJQL]HV� WKH�

important role of higher education in addressing 

environmental issues because as a basic step 

of raising awareness through education for 

VXVWDLQDEOH� GHYHORSPHQW� �7HDP�� ������� 7KH�

FRQFUHWH� VWHSV� RI�$JHQGD� ��� DUH� IRUPXODWHG� LQ�

Education for Sustainable Development (EfSD��

Education for Sustainable Development 

(EfSD��LV�D�W\SH�RI�WHDFKLQJ�DSSURDFK�EDVHG�RQ�

the ideals and principles underlying sustainable 

development and concerning with all levels and 

types of education. Education for sustainable 

development allows one to develop knowledge, 

values   and skills in taking decisions on making 

a better quality of life in the future(Hooi, 

+DVVDQ��	�0DW���������(FRORJLFDO�VFLHQFH�LV�DQ�

HQYLURQPHQW�EDVHG�HGXFDWLRQ�WKDW�FDQ�EH�XVHG�WR�

decide on various actions to be taken related to 

environmental issues (Kiker, Bridges, Varghese, 

6HDJHU��	�/LQNRY���������

Utilization of ecological science for the 

internalization of environmental cares can be 

done through a study of related literature on 

ecological. The literature on ecological literacy 

WRGD\�HPSKDVL]HV�WKH�UROH�RI�VFLHQWL¿F�NQRZOHGJH�

and ecological thought to enable better decision 

making (McBride B., Brewer, Berkowitz, & 

%RUULH���������0F*LQQ��������GH¿QHV�HFRORJLFDO�

literacy as one’s own knowledge of the ecological 

system, the urge to know it, not only knowing 

about the system but also feeling responsible for 

the ecological situation and ultimately acting 

on his/her knowledge and responsibilities. Orr 

�������VWDWHV�WKDW�WR�NQRZ�WKH�HFRORJLFDO�OLWHUDF\��

one must understand the basic knowledge of 

ecological and its sustainability beside his/ her 

eagerness to solve an environmental problem.

,Q�UHODWLRQ�WR�GLIIHUHQFHV�RI�WKH�GH¿QLWLRQ�RI�

(FRORJLFDO�OLWHUDF\��$O�'DMHK��������IRXQG�WKHUH�

DUH�WKUHH�FRPSRQHQWV�EHKLQG�WKH�VDPH�GH¿QLWLRQ��

Components of Ecological literacy according 

WR�$O�'DMHK� LQFOXGH��.QRZOHGJH��$WWLWXGH�� DQG�

Concern. Each component has several aspects 

that support the goal to determine the level of 

one’s Ecological literacy. Knowledge component 

XVLQJ�WKH�DVSHFW�H[SUHVVHG�E\�/HZLQVRKQ��������

aims to facilitate the level of student knowledge 

related to the concept of ecological. The second 

dimension is attitude using the scale of the 

DVVHVVPHQW�RI�1(3��1HZ�(FRORJLFDO�3DUDGLJP���

Instruments for attitude components use NEP 

instruments that have been validated and have 

been applied in several countries (Ogunbonde, 

�������:KLOH�WKH�WKLUG�FRPSRQHQW�LV�WKH�FRQFHUQ�

which is a form of concern or action of every 

human being in preserving the environment 

�(XUREDURPHWHU��������

Biology FKIP UNS students’ preliminary 

data of ecological literacy ability showed 

relatively low results in one component of 

ecological literacy. The results of ecological 

literacy ability of FKIP UNS Biology Education 

VWXGHQWV� RI� ����� YLHZHG� IURP� HDFK� GLPHQVLRQ�

DUH� DV� IROORZV�� D��� HFRORJLFDO� NQRZOHGJH� LV�

�������� E��� HFRORJLFDO� FRQFHUQV� LV� ��������

DQG� F���1(3� LV���������7KH� DYHUDJH� DELOLW\�RI�

ecological literacy of Biology Education students 

is still relatively low so it must be followed up to 

increase students’ awareness in maintaining the 

environment around the campus and to succeed 

the Green Campus program at Sebelas Maret 

University.

7KH�(IIHFWLYHQHVV�RI�6XEMHFW�6SHFLÀF�3HGDJRJ\�%DVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�WR�(PSRZHU�6WXGHQW·V�(FRORJLFDO�/LWHUDF\
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The study of environmental materials 

can motivate the students to enhance ecological 

literacy. Ecological literacy can be improved in 

simple ways, such as providing information that 

is easy to understand. The ecological literacy of 

students in formal education can be enhanced 

through the provision of courses relevant to 

ecological (McBride B. B., Brewer, Berkowitz, 

	�%RUULH���������(FRORJLFDO�OHDUQLQJ�LQ�OHFWXUHV�

can provide knowledge for students as a special 

experience that forms attitudes and behavioral 

KDELWV� �,UKDP� 	� :L\DQL�� ������� 6HOHFWLRQ� RI�

appropriate approaches, strategies and learning 

models can determine the effectiveness of 

learning (School Education Department of 

(GXFDWLRQ�	�7UDLQLQJ���������6SHFL¿F� OHDUQLQJ�

GHVLJQV�DFFRUGLQJ�WR�¿HOG�RI�VWXG\�ZLOO�PD[LPL]H�

learning activities that produce better knowledge 

along with the formation of attitudes and 

behavioral habits.

3UD\LWQR� 	� :DQJLG� ������� VWDWHV� WKDW�

6XEMHFW� 6SHFL¿F� 3HGDJRJ\�ZKLFK� LV� GHYHORSHG�

VSHFL¿FDOO\� IRU� FKDUDFWHU� DQG� NQRZOHGJH�

is proven to be able to improve students’ 

FKDUDFWHU� DQG�NQRZOHGJH��+DUWDWL�� HW� DO�� ������

states that several components of SSP tool 

LQFOXGHV�� 536�� WHDFKLQJ� PDWHULDOV�� OHDUQLQJ�

media, and evaluation. Learning that refers to 

VSHFL¿F� OHDUQLQJ� WRROV� RQ� HFRORJLFDO� PDWHULDOV�

is one effective way and is expected to improve 

students’ ecological literacy.

6XEMHFW� 6SHFL¿F� 3HGDJRJ\� LV� LQFOXGHG�

LQ� WKH� GHYHORSPHQW� ¿HOG� WKDW� KDV� DQ� RXWSXW�

product in the form of semester learning plan 

�536��� WHDFKLQJ� PDWHULDOV�� OHDUQLQJ� PHGLD� DQG�

evaluation instruments. Development of Subject 

6SHFL¿F�3HGDJRJ\�LV�SDFNDJHG�LQ�D�VHW�RI�ZKROH�

lessons, including the learning model used. 

$FFRUGLQJ� WR� 6XMDUZR� ������� HDFK� OHDUQLQJ�

PRGHO� KDV� VSHFL¿F� FKDUDFWHULVWLFV�� $FFRUGLQJ�

WR� 5XVWDPDQ� ������� OHDUQLQJ� NRQWUXNWLYLVPH�

emphasizes the active role of students to interact 

with teachers and other students to improve the 

development of concepts and skills of critical 

thinking. One model of constructivism learning 

that can facilitate students to improve the ability 

RI�HFRORJLFDO�OLWHUDF\�LV�3UREOHP�%DVHG�/HDUQLQJ�

�3%/��

3UREOHP�%DVHG� /HDUQLQJ� LV� SDUW� RI� WKH�

experimental learning that provides meaningful 

OHDUQLQJ�H[SHULHQFHV�IRU�VWXGHQWV��+PHOR�6LOYHU�

&��(����������%DUURZV�	�7DPEO\Q��������VWDWHV�

that in PBL students learn by solving problems 

DQG�UHÀHFWLQJ�RQ�WKHLU�H[SHULHQFHV��$FFRUGLQJ�WR�

%DUURZV��������RQH�RI�WKH�JRDOV�RI�3%/�OHDUQLQJ�

LV�WR�GHYHORS�NQRZOHGJH�ÀH[LEO\�DQG�WR�XVH�VNLOOV�

LQ�VROYLQJ�SUREOHPV�HIIHFWLYHO\��3UREOHP�%DVHG�

Learning can facilitate every concept and method 

used as needed in the process of developing a 

solution to a particular problem (Lewinsohn, 

$WWD\GH��)RQVHFD��*DQDGH��	�-RUJH��������7KH�

SXUSRVH�RI�3UREOHP�%DVHG�/HDUQLQJ�FDQ�IDFLOLWDWH�

students to improve their skills and knowledge 

in developing the students’ ecological literacy 

skills.

METHOD

The students’ ecological literacy data 

Intake uses ecological literacy questionnaire 

instrument consisting of three components, 

QDPHO\��NQRZOHGJH�� FRQFHUQ�� DQG�DWWLWXGH��7KH�

instrument rubric of the knowledge component 

is based on the ecological concept according 

WR�/HZLQVRKQ� ��������+H� VWDWHV� WKDW� HFRORJLFDO�

concept has 10 aspects including ecosystem 

resilience, productivity, nutrient cyling, 

functional redundancy, trophic cascade, habitat 

fragmentation, community assembly, dispersal, 

population control, ecophysiological adaptation, 

DQG�RQH�DGGLWLRQDO�DVSHFW�RI�DQWL�DQWURSRFHQWULVP��

the development of it is in corresponding to 

knowledge and cognitive dimensions according 

to Taxsonomy Bloom which has been revised by 

$QGHUVRQ��������

Instruments for attitude components use 

1(3� �1HZ� (FRORJLFDO� 3DUDGLJP�� LQVWUXPHQWV�

that have been validated and have been applied 

LQ� VHYHUDO� FRXQWULHV� �2JXQERQGH�� ������� 7KH�

1(3� KDV� ¿YH� DVSHFWV� LQFOXGLQJ� WKH� IUDJLOLW\�

of nature’s balance, the reality of limits to 

JURZWK�� WKH� SRVVLELOLW\� RI� DQ� HFR�FULVLV�� DQWL�

anthropocentrism, rejection of exceptionalism 

�2JXQERQGH�� ������ 'XQODS�� ������� &XUUHQWO\��

NEP instruments have been enhanced and 

GHYHORSHG� LQWR�¿IWHHQ�VWDWHPHQWV�ZLWK���SRLQWV�

/LNHUW�VFDOH��.RSQLQD��������'XQODS�5��(���������

+DZFURIW�	�0LOIRQW��������

Instrument of concern component is 

developed to measure the students’ readiness 

LQ� HFR�IULHQGO\� EHKDYLQJ�� )XUWKHUPRUH�� LW� LV�

arranged with three aspects including the basic 

FRQFHSW�WKDW�FRYHUV����TXHVWLRQV��WKH�IUHTXHQF\�

ZLWK� ��� TXHVWLRQV�� DQG� WKH� HDJHUQHVV� RI� DFWV�

ZLWK����TXHVWLRQV��3UHSDUDWLRQ�RI�DQ�LQVWUXPHQW�
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7KH�(IIHFWLYHQHVV�RI�6XEMHFW�6SHFLÀF�3HGDJRJ\�%DVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�WR�(PSRZHU�6WXGHQW·V�(FRORJLFDO�/LWHUDF\

of concern for each aspect uses a questionnaire 

FRQWDLQLQJ��TXHVWLRQ�DQG�VWDWHPHQW�ZLWK����SRLQW�

Likert scale assessment.

Student sample taking is done by using 

SURSRWLRQDWH� VWUDWL¿HG� UDQGRP� VDPSOLQJ�

technique toward Biology Education student at 

Sebelas Maret University. The research design 

XVHV� SRVWWHVW�RQO\� FRQWURO� GHVLJQ� ZLWK� WZR�

FODVVHV��FRQWURO�FODVV�DQG�H[SHULPHQWDO�FODVV��7KH�

control class were 7th�VHPHVWHU�VWXGHQWV�ZLWK����

SRSXODWLRQ�EXW�RQO\����VWXGHQWV�ZKR�SDUWLFLSDWHG�

LQ� ¿OOLQJ� WKH� TXHVWLRQQDLUHV�� 0HDQZKLOH�� WKH�

experimental class were 6th semester students 

ZLWK����VWXGHQWV�

The analysis of the results of the study 

XVHG� LQGHSHQGHQW� W�WHVW� WR� ¿QG� GLIIHUHQFHV� LQ�

ecological literacy between the control class 

and the experimental class. The t test is also 

FRQGXFWHG�WR�¿QG�WKH�GLIIHUHQFH�RI�DYHUDJH�VFRUH�

of each component of ecological literacy between 

the control class and the experimental class.

RESULT AND DISCUSSION

Result

The application of ecological literacy 

instrument is applied on biology students of 6th 

semester to know the effect of SSP product based 

on PBL towards students’ ecological literacy 

capability.The result of posttest of ecological 

literacy instrument on biology students of 6th 

VHPHVWHU�FDQ�EH�VHHQ�LQ�7DEOH����%HORZ�

Table 1. Ecological experimental class 

literacy results

Literacy Ecological Score (%)

Knowledge

Concern

Attitude

71,01

�����

�����

The application of ecological literacy 

instruments in the control class of 7th semester 

students of biology resulted differently compared 

to experimental class. The highest average 

value of ecological literacy is on components 

RI� FRQFHUQ� ZKLFK� LV� DERXW� ������� ZKLOH� WKH�

knowledge component has the lowest score 

RI� �������� 7KH� DYHUDJH� SRVWWHVW� UHVXOW� RI� WKH�

application of ecological literacy instrument to 

7th semester students of biology can be seen in 

7DEOH����%HORZ�

Table 2. Ecological control class literacy 

results

Literacy Ecological Score (%)

Knowledge
Concern
Attitude

61,61
�����
�����

%DVHG�RQ�WKH�GDWD�LQ�7DEOH����LW�FDQ�EH�VHHQ�

that the ecological literacy score of control class 

has the highest value in the concern component of 

�������ZKLOH�WKH�ORZHVW�YDOXH�LQ�WKH�NQRZOHGJH�

FRPSRQHQW� RI� �������� 7KH� FRPSDULVRQ� RI�

the mean score   of each ecological literacy 

component in the experimental and control class 

FDQ�EH�SUHVHQWHG�LQ�)LJXUH����DV�IROORZ�

Figure 1. Average Score of each Ecological 

literacy Component of Experimental Class 

and Control Class

The descriptive analysis result of posttest 

ecological literacy score in eksperimental and 

FRQWURO� FODVV� JURXSV� DUH� SUHVHQWHG� LQ� 7DEOH� ��

EHORZ�

Table 3. The Posttest Ecological Literacy Scores of the Eksperimental and Control Class

Class Group Score Range
Minimum 

Score

Maximum 

Score
Mean

Std. Deviation 

(S.D)

Eksperimental

Control

Posttest

Posttest

�����

�����

�����

�����

�����

�����

71,67

�����

����

����
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%DVHG� RQ� 7DEHO� ��� LW� FDQ� EH� VHHQ� WKH�

average score posttest in eksperimental class and 

control class is different, the average score of 

posttest  eksperimental class is higher than the 

control class, where the posttest score average 

RI�HNVSHULPHQWDO�FODVV�LV�������ZLWK�6�'�LV������

and the posttest score average of control class is 

������ZLWK�6�'������

Posttest results from the experimental 

and control class were then analyzed using 

LQGHSHQGHQW� W�WHVW� WR� WHVW� WKH� HIIHFWLYHQHVV� RI�

6XEMHFW� 6SHFL¿F� 3HGDJRJ\� EDVHG� RQ� 3UREOHP�

Based Learning on Conservation Ecological 

material preceded by preliminary statistical 

parametric test that was normality test and 

KRPRJHQHLW\�WHVW�DV�LQ�7DEOH���

%DVHG�RQ�7DEOH��� LW� FDQ�EH�VHHQ� WKDW� WKH�

value of homogeneity and reliability is eligible 

IRU�W�WHVW��+RPRJHQHLW\�YDOXH�LV�������VR�+R�LV�

accepted. The reliability value for the experimental 

FODVV� DQG� WKH� FRQWURO� FODVV� LV� ������ VR� +R� LV�

accepted and the data is normally distributed. 

The average test result of the ecological literacy 

component between the control class and the 

H[SHULPHQWDO�FODVV�LV�OLVWHG�LQ�7DEOH���

Table 5. Ecological literacy Test Results

T test Sig. Conclusion Decision

Ecological 

literacy

0,00 6LJ������ Ho Denied

There is a 

difference

7KURXJK� WKH�UHVXOW�RI� W�WHVW�RI�HFRORJLFDO�

OLWHUDF\� XVLQJ� LQGHSHQGHQW� W�WHVW�� LW� LV� REWDLQHG�

VLJQL¿FDQFH�YDOXH�RI��������������VR�WKDW�+R�LV�

rejected and there are differences in ecological 

literacy between experimental class and control 

class. The t test results for each average ecological 

literacy component can be seen in Table 6. 

Table 6. T-test Result of Ecological literacy 

Components

T test Sig. Conclusion Decision

Knowledge

Concern

Attitude

0,00

����

0,00

6LJ������

6LJ������

6LJ������

Ho Reject�

ed, There is 

a difference

Based on the result of t test in Table 6, it 

can be seen for each component of ecological 

literacy that Ho is rejected. In the other word, 

there is a difference in each component of 

ecological literacy between the control class and 

the experimental class.

Discussion

The result of t test shows that Subject 

6SHFL¿F� 3HGDJRJ\� EDVHG� RQ� 3UREOHP�%DVHG�

Learning on Conservation Ecological subject 

is effective in increasing students’ ecological 

literacy. The results obtained from the t test which 

is to determine whether there is aecological 

literacy difference between the control class and 

the experimental class that apply the SSP based 

RQ�3%/�SURGXFH� VLJ� ������� ��������� VR�+R� LV�

rejected and it can be concluded that there is a 

difference between the ecological literacy in the 

FRQWURO�FODVV�DQG�H[SHULPHQWDO�FODVV��7KH� W�WHVW�

UHVXOWV� FDQ� FRQFOXGH� WKDW� WKH� VXEMHFW�� 6SHFL¿F�

3HGDJRJ\� EDVHG� RQ� 3UREOHP�%DVHG� /HDUQLQJ�

produces different values   of ecological literacy 

toward biology education students.

7KH� HIIHFWLYHQHVV� RI� 6XEMHFW� 6SHFL¿F�

3HGDJRJ\�EDVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�RQ�

Conservation Ecological is also explained by the 

difference of ecological literacy posttest score 

of students’ in control class (7th� VHPHVWHU�� DQG�

experimental class (6th� VHPHVWHU��� 7KH� DYHUDJH�

VFRUH�RI�SRVWWHVW�RI�FRQWURO�FODVV�LV��������ZKLOH�

the average score of posttest of experimental 

FODVV�LV��������

%DVHG� RQ� WKH� UHVXOWV� RI� W�WHVW� RQ� WKH�

ecological literacy ability of biology education 

VWXGHQWV��LW�FDQ�EH�DVVXPHG�WKDW�6XEMHFW�6SHFL¿F�

3HGDJRJ\�EDVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�LV�

Table 4. Summary of Prerequisite Test

Test Prerequisite Sig. Conclusion

Normality testa. 

Control Class

Experimental Class 

����

����

Ho received, Normal

Homogeneity test b. ���� Ho accepted, Homogeneous
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effective in increasing the students’ ecological 

OLWHUDF\��$FFRUGLQJ�WR�+DUW� �������WKH�LQVHUWLRQ�

of ecological concepts on learning can be the 

EHVW�SUHGLFWRU�RI�LPSURYLQJ�HFR�IULHQGO\�DWWLWXGHV�

DQG� EHKDYLRU�� $GGLWLRQDOO\�� /HZLQVRKQ�������

explores the importance of understanding one’s 

ecology concept towards one’s ecological literacy 

ability, ecology concept is crucial to the ability of 

ecological literacy because it can support a person 

WR� IDFLOLWDWH� GHFLVLRQ�PDNLQJ� RQ� HQYLURQPHQWDO�

issues and take action to choose the right solution. 

The concept of ecological must be in accordance 

with the curriculum applicable in educational 

institutions, the curriculum used must promote 

HQYLURQPHQW�EDVHG� OHDUQLQJ� �0DNQXQ�� �������

The development of curriculum by inserting 

ecological concepts about environmental issues 

is needed to prepare students to think about active 

and effective role in protecting the environment 

in the future (Ugulu, Aydin, Yorek, & Dogan, 

�������

7KH� HIIHFWLYHQHVV� RI� 6XEMHFW� 6SHFL¿F�

3HGDJRJ\� EDVHG� RQ� 3UREOHP�%DVHG� /HDUQLQJ�

is better than the conventional learning tool in 

courses in order to increase students’ ecological 

OLWHUDF\� EHFDXVH� 3%/�EDVHG� 663� KDV� OHDUQLQJ�

subject achievement, graduated learning 

achievement, the material, as well as clear 

DQG� VSHFL¿F� OHDUQLQJ�PHWKRG� LQ� UHODWLRQ� WR� WKH�

ecological literacy component that includes 

knowledge, concern, and attitude. One part of the 

SSP development which is in the form of Semester 

Learning Plan with the addition of ecological 

literacy component is proven to have the 

potential to increase students’ ecological literacy 

DFFRUGLQJ�WR�WKH�H[SHFWHG�JRDO��6XEMHFW�6SHFL¿F�

3HGDJRJ\� EDVHG� RQ� 3UREOHP�%DVHG� /HDUQLQJ�

has steps of learning activities that are related 

to subject learning as well as graduate learning 

achievements, and student characteristics and 

models used, so it can  support the development 

of students’ ecological literacy.

Learning activities included in Subject 

6SHFL¿F� 3HGDJRJ\� EDVHG� RQ� 3UREOHP� %DVHG�

/HDUQLQJ� FRQVLVWV� RI� ¿QGLQJ� DQG� DQDO\]LQJ�

SUREOHPV��¿QGLQJ�VROXWLRQV�WKURXJK�LQGHSHQGHQW�

discussion activities and groups, presenting the 

results of discussions, and linking solutions to 

RWKHU�VFLHQFHV�DQG�VXPPDUL]LQJ�WKHP��3UREOHP�

based learning can increase the high curiosity 

RI�WKH�VWXGHQWV�WKDW�OHDGV�WKHP�WR�¿QG�VROXWLRQV�

to the problems encountered. This statement is 

VXSSRUWHG� E\� /HZLQVRKQ������ZKR� VWDWHV� WKDW�

SUREOHP�EDVHG� OHDUQLQJ� �3%/�� FDQ� IDFLOLWDWH�

every concept and method used as needed 

in the process of developing solutions to a 

SDUWLFXODU� SUREOHP�� 3UREHP�%DVHG� /HDUQLQJ�

LV� RQH� RI� WKH� LQWUDFXFWLYH�FHQWHUHG� DSSURDFKHV�

that empowers students to research, integrate 

theory and practice, and apply knowledge and 

skills to develop feasible solutions to problems 

IDFHG�6DYHU\��������

3UREOHP�EDVHG� OHDUQLQJ� �3%/�� LV� SDUW� RI�

an experiential learning tradition that requires 

students to solve problems using their existing 

H[SHULHQFH� �%DUURZV� 	� 7DPEO\Q�� �������

3UREOHP�EDVHG� OHDUQLQJ� LV� SHUIHFW� IRU� KHOSLQJ�

students to become active learners because of 

OHDUQLQJ� WKH� UHDO�ZRUOG� SUREOHPV� DQG� JHWWLQJ�

students responsible for their learning. Those 

can make students develop strategies and skills 

to build knowledge or concepts (Collins, Brown, 

	�1HZPDQ���������

7KH�DFWLYLW\�RI�6XEMHFW�6SHFL¿F�3HGDJRJ\�

EDVHG� RQ� 3UREOHP�%DVHG� /HDUQLQJ� FRQVLVWV� RI�

identifying the characteristics of a problem well. 

7KLV�VWDJH�DOORZV�VWXGHQWV�WR�JURZ�D�ÀH[LEOH�DQG�

open way of thinking in addressing a problem. 

Problems encountered let students evaluate the 

effectiveness of their knowledge, reasoning, 

and strategies to create a solution so that it can 

solve a problem (Koschmann, Myers, Feltovich, 

	�%DUURZV�� �������)XUWKHUPRUH�� SUREOHPV� WKDW�

KDYH�EHHQ�LGHQWL¿HG�LV�WR�EH�VRXJKW�WKHLU�VROXWLRQ�

immediately. Finding solutions from a problem 

faced by students is done independently or in 

JURXSV��6DORPRQ���������7KH�VHDUFK�IRU�VROXWLRQV�

to problem solving is done in groups to enable 

students to distribute cognitive loads among 

group members and let the whole group solve 

SUREOHPV�� $FFRUGLQJ� WR� %URZQ� �������� JURXS�

GLVFXVVLRQ� LQ� WKH�3%/�VWDJH�FDQ� LPSURYH�KLJK�

level thinking and encourage the development of 

students’ knowledge. 

The last stage of the learning activities is 

D� UHÀHFWLRQ� DFWLYLW\� WKDW� DLPV� WR� KHOS� VWXGHQWV�

understand the relationship between learning 

REMHFWLYHV� DQG� SUREOHP�VROYLQJ� DFWLYLWLHV��

5HÀHFWLRQ� KHOSV� VWXGHQWV� WR� FRQQHFW� QHZ�

knowledge gained with prior understanding, and 

understand how learning strategies and problem 

VROYLQJ�WR�UHDSSO\��+PHOR�6LOYHU�&��(���������

7KH�W�WHVW�LV�DOVR�FRQGXFWHG�WR�¿QG�RXW�WKDW�

WKHUH�LV�D�VLJQL¿FDQW�GLIIHUHQFH�LQ�HDFK�HFRORJLFDO�

7KH�(IIHFWLYHQHVV�RI�6XEMHFW�6SHFLÀF�3HGDJRJ\�%DVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�WR�(PSRZHU�6WXGHQW·V�(FRORJLFDO�/LWHUDF\
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literacy component between the control class 

and the experimental class. The average score of 

HFRORJLFDO�NQRZOHGJH�RI�FRQWURO�FODVV�LV��������

while the mean score of the experimental class 

LV� �������� 7KH� DYHUDJH� VFRUH� RI� HFRORJLFDO�

knowledge has increased due to PBL based SSP 

tools on Conservation Ecological materials. The 

result of t test is used to know whether there 

is difference of ecological knowledge score 

between control class and experiment class. The 

t test shows that there is a difference between 

the control class and the experimental class 

using the PBL based SSP with the value of sig 

 ��������������VR�WKDW�+R�LV�UHMHFWHG�DQG�LW�FDQ�

be concluded that there is a difference between 

ecological knowledge in Biology Education 

Study Program Faculty of Teacher Training and 

Education Science SebelasMaret University 

6XUDNDUWD�ZLWK�WKH�DSSOLFDWLRQ�RI�6XEMHFW�6SHFL¿F�

3HGDJRJ\�EDVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�

The score of ecological knowledge is 

LPSURYHG� EHFDXVH� SUREOHP�EDVHG� OHDUQLQJ�

can stimulate students’ knowledge to be more 

ÀH[LEOH� DQG� RSHQ� WR� LGHQWLI\� SUREOHPV� DQG� WR�

¿QG� VROXWLRQV� WR� DQ\� SUREOHPV� �+PHOR�6LOYHU��

������� 2QH� RI� WKH� JRDOV� RI� SUREOHP�EDVHG�

learning is to require students to build a broad 

DQG� ÀH[LEOH� NQRZOHGJH� LQ� OHDUQLQJ� D� IDFW��

$FFRUGLQJ� WR�.RORGQHU� �������� WKH� NQRZOHGJH�

of students will be increasing and growing when 

applying the knowledge they have on various 

situations and problems. The score of ecological 

NQRZOHGJH�LV�LQFUHDVLQJ�EHFDXVH�6XEMHFW�6SHFL¿F�

3HGDJRJ\� ZKLFK� LV� GHYHORSHG� VSHFL¿FDOO\�

IRU� VSHFL¿F� SXUSRVHV� ZLOO� \LHOG� WKH� UHVXOWV� LQ�

accordance with expectations, in this study 

WKH� 663� LV� VSHFL¿FDOO\� IRFXVHG� RQ� LPSURYLQJ�

the concept of ecological or components of 

VWXGHQW� NQRZOHGJH�� 3UD\LWQR�	�:DQJLG� �������

in his research stated that the SSP developed 

VSHFL¿FDOO\� WR� GHYHORS� VWXGHQW� NQRZOHGJH� LV�

able to increase students’ knowledge.

The results are in line with expectation 

because the development of PBL based SSP on 

Conservation Ecology materials focuses on the 

component of ecological knowledge. Besides, 

through the preliminary analysis, it is known that 

the ecological knowledge of students is at low 

category. The development of indicators in the 

semester learning plan is focused on improving 

the ecological knowledge component by 

including indicators of knowledge that include 

ecosystem resilience, productivity, nutrient 

cycling, functional redundancy, trophic cascade, 

habitat fragmentation, community assembly, 

dispersal, population control, ecophysiological 

adaptaion and anti anthopocentrise. These 

UHVXOWV��WKHRUHWLFDOO\��FDQ�LQÀXHQFH�WKH�EHKDYLRU�

IRUPHG�EXW�DFFRUGLQJ�WR�)LVKHU�	�)LVKHU�������

the knowledge, although needed, is not enough 

WR� IRUP� HFR�IULHQGO\� EHKDYLRU�� .QRZOHGJH� FDQ�

ZRUN�EHVW�WR�LQÀXHQFH�EHKDYLRU�ZKHQ�FRPELQHG�

with mutual motivation through emerging 

behavioral skills. This opinion is supported by 

WKH�UHVHDUFK�RI�$M]HQ�HW�DO���������DQG�)LVKHU�HW�

DO�� �������ZKR� FODLP� WKDW� NQRZOHGJH� GRHV� QRW�

consistently affect behavior, when the effect is 

relatively small and must be mediated through 

one’s skills they possessed.

The average score of ecological concern 

RI� FRQWURO� FODVV� LV� �������� ZKLOH� WKH� DYHUDJH�

VFRUH� RI� WKH� H[SHULPHQWDO� FODVV� LV� ��������

The average score of ecological concerns has 

increased and the t test results show the same 

thing, hence it can be concluded that the Subject 

6SHFL¿F� 3HGDJRJ\� EDVHG� RQ� 3UREOHP�%DVHG�

Learning on Conservation Ecological material 

can effectively increase the students’ ecological 

literacy. The results obtained from the t test is 

to determine whether there is a difference of 

ecological concern between the control class 

and the experimental class using PBL based SSP 

ZKLFK�LV�UHVXOWHG�VLJ� ��������������VR�WKDW�+R�

is rejected, therefore it can be concluded that 

there is difference of ecological concern of the 

student Biology Education Studies Faculty of 

Teacher Training and Education Sebelas Maret 

University Surakarta with the application of 

6XEMHFW� 6SHFL¿F� 3HGDJRJ\� EDVHG� RQ� 3UREOHP�

Based Learning.

The score of ecological concern is 

increasing because the ecological concepts 

JDLQHG� IURP� SUREOHP�EDVHG� OHDUQLQJ� FDQ�

support students’ awareness in protecting the 

environment. Awareness is one form of human 

behavior that arises when having a concept of 

good knowledge. Knowledge possesses can 

increase one’s awareness in protecting the 

environment (Ajzen, Joyce, Sheikh, & Cote, 

�������7KLV� LV� LQ� OLQH�ZLWK� WKH�ZURQJ� RXWFRPH�

of the learning process that aims to improve the 

behavior of learners. A person’s awareness will 

increase when a problem presented to them and 

XUJH� WKHP� WR� PDNH� GHFLVLRQV� DQG� WDNH� DFWLRQ��
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from environmental problems occurred, someone 

will raise awareness to protect the environment 

EHWWHU��+RZHYHU��DFFRUGLQJ�WR�'H&KDQR���������

WKH�OHYHO�RI�RQHV¶�FRQFHUQ�LV�QRW�LQÀXHQFHG�E\�WKH�

knowledge they have. This behavior is strongly 

LQÀXHQFHG�E\�H[LVWLQJ�DWWLWXGHV�VXFK�DV�UHVHDUFK�

WKDW�KDV�EHHQ�GRQH�E\�+\H�(XQ��������ZKR�VWDWHV�

that there is a strong correlation between attitudes 

and person’s behavior. The score of ecological 

concern shows high results which means that 

there is readiness to behave from students to be 

more environmentally friendly(Ajzen, Joyce, 

6KHLNK��	�&RWH��������

The average score of ecological attitude 

LV� LQFUHDVLQJ� LQ� FRQWURO� FODVV�ZKLFK� LV� �������

while the mean score of ecological attitude of 

WKH� H[SHULPHQWDO� FODVV� LV� ��������7KH� DYHUDJH�

score of ecological attitude is increasing 

considerably and the result of t test shows that 

6XEMHFW� 6SHFL¿F� 3HGDJRJ\� EDVHG� RQ� 3UREOHP�

Based Learning on Conservation Ecological was 

effective in increasing the students’ ecological 

literacy. The results obtained from the t test is 

to determine whether there are differences in 

ecological attitude between the control class and 

experimental class that apply the PBL based SSP 

ZKLFK� UHVXOWV� VLJ�  � ����� �������� VR� WKDW�+R� LV�

rejected and it can be concluded that there are 

differences in student ecological attitude Biology 

Education Studies Program Teacher Training 

Faculty and Education Sebelas Maret University 

6XUDNDUWD�ZLWK�WKH�DSSOLFDWLRQ�RI�6XEMHFW�6SHFL¿F�

3HGDJRJ\�EDVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�

Ecological attitude results have increased 

because the concept of ecological owned by 

VWXGHQWV� WKURXJK� OHDUQLQJ� XVLQJ� 3%/�EDVHG�

663�JLYHV�D�JRRG�LQÀXHQFH�RQ�DWWLWXGHV�WKDW�DUH�

formed on students. According to Shamuganathan 

	�.DUSXQGHZDQ��������RQH�VROXWLRQ�LQ�WHDFKLQJ�

ecological literacy is by giving a problem on 

environmental issues because by that, one will 

behave more responsibly in protecting the 

environment. Their attitudes then can be more 

HFR�IULHQGO\�DV�GHVFULEHG�E\�)LVKEHLQ�DQG�$M]HQ�

�������LQ�WKH�UHVHDUFK�WKDW�KDV�EHHQ�FRQGXFWHG��

$FFRUGLQJ� WR� 9LQLQJ� 	� (EUHR� �������� WKH�

attitudes of environmental care owned also refers 

to the amount of awareness of the environment. 

5HDGLQHVV� WR� EHKDYH� LV� LQÀXHQFHG� E\� DWWLWXGHV�

possessed to perform a particular action and 

DSSO\� VXEMHFWLYH� QRUPV�� �$M]HQ� HW� DO��� �������

Another thing that affects the formation of 

DWWLWXGH�DFFRUGLQJ�WR�6WXW]PDQ�	�*UHHQ��������

is a factual knowledge that becomes a prerequisite 

for any desired attitude.

$FFRUGLQJ�WR�.ROOPXV�	�$J\HPDQ���������

there are several opinions that knowledge can 

LQÀXHQFH� DWWLWXGHV� DQG� ZLOO� XOWLPDWHO\� VKDSH�

environmentally responsible behaviors. It turns 

out to be less precise because there is a large and 

unexplained gap between attitudes and behavior. 

6KDPXJDQDWKDQ� 	� .DUSXGHZDQ������� VWDWHG�

that there has been an attempt to address this gap 

LQ�)LVKEHLQ�	�$M]HQ��������UHVHDUFK�WKURXJK�WKH�

theory of reasoned action and theory of planned 

EHKDYLRU�DFFRUGLQJ�WR�$M]HQ���������$FFRUGLQJ�

WR� )LVKEHLQ�	�$M]HQ� ������DV� D�PDWWHU� RI� IDFW�

that there is a correlation between attitudes and 

behaviors yet attitudes do not have a direct effect 

on behavior, but only affect the readiness to 

behave and in turn determine the behavior that 

is formed.

Based on the results of each component 

of ecological literacy above, it can be concluded 

WKDW� WKH� GHYHORSPHQW� RI� 6XEMHFW� 6SHFL¿F�

3HGDJRJ\� EDVHG� RQ� 3UREOHP�%DVHG� OHDUQLQJ� LV�

proven effective to increase student’s ecological 

OLWHUDF\��=YHUHY��������FRQVLGHUV�WKDW�LQWHJUDWHG�

ecological education using a model can develop 

person permanently to be directed to the 

IRUPDWLRQ�RI�NQRZOHGJH�DQG�SUDFWLFDO�VFLHQWL¿F�

skills, valuable orientation, as well as moral 

and aesthetic relationships that give someone 

the ecological responsibility to protect the 

environment sustainably.

CONCLUSION

7KH� HIIHFWLYHQHVV� RI� 6XEMHFW� 6SHFL¿F�

3HGDJRJ\�EDVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�RQ�

Conservation Ecological by using t test on the 

average score of ecological literacy shows a good 

VLJQL¿FDQFH�YDOXH�EHWZHHQ�WKH�FRQWURO�FODVV�DQG�

the experimental class. Result of t test show sig 

YDOXH� ��������������VR� WKDW� WKHUH� LV�GLIIHUHQFH�

of average score of ecological literacy between 

control class and experiment class using SSP 

based on PBL. The value of t test is also different 

in each ecological literacy component between 

the control class and the experimental class. The 

t test for each ecological literacy component 

KDV�VLJ�������VR�WKDW�WKHUH�LV�GLIIHUHQFH�LQ�HDFK�

component of ecological literacy between control 

class and experiment class.

7KH�(IIHFWLYHQHVV�RI�6XEMHFW�6SHFLÀF�3HGDJRJ\�%DVHG�RQ�3UREOHP�%DVHG�/HDUQLQJ�WR�(PSRZHU�6WXGHQW·V�(FRORJLFDO�/LWHUDF\
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