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ABSTRACT

Environmental education is assumed to have a signif influence on the environmental awarenessryeas
lifestyles and attitude behavior of students. Saiveigher education institutions have recently ggéped the importance
of integrating sustainability issues into educationmake this impact focused and explicit. This grapxplores the
relationship strength between environmental edoratnd environmental knowledge, attitudes and tedoactual
behavior of high school students, providing a coratiee questionnaire survey analysis which is ueigquthe literature.
The results show a strong correlation betweenritensity of environmental education and the envirental knowledge

of students and attitude in relation to energy oomgtion, water comsumption and global warming krezlgle
KEYWORDS: Environmental Knowledge, Global Warming, Attitude
INTRODUCTION

Global warming is one of the most important chajiemicurrently facing the world. The adverse impattiobal
warming can be catastrophic and a potential thr@ahe humanity existence. Therefore, it is esaéritir everyone,
especially those in the scientific community to éavfull appreciation of the issue as well as theeqtial solutions to the
problem so that they can initiate the necessarngds to the economies, resource utilization, behnaand general
approach to nature (Aydin, 2010). Science educatiors to promote students’ understanding of scieaceepts and the
application of their understanding to solving reairld problems, including global warming issues.wdwer, students
themselves need to have a clear understandingedjltibal warming issues in relation to other festeuch as the impact
of biotechnology on the environment before they @am as effective changing agents within the largeciety
(AbuQamar et al., 2015).

In many developed countries around the world, dijge&nvironmental Education (EE) programs have been
implemented in their educational systems. EE suggestructured learning process, in which thedsaf climate change
and other environmental subjects can be approadhedn integrated way through out all educationalels
(Liarakou and Flogaitis, 2007). This is not theecas the Kingdom of Bahrain, since there is no fafBE program
implemented at any educational level and thus thewkedge that most students acquire does not caooma their
education but rather from other sources mainlyntieelia including television, radio, newspapers, \Wotide Web, social
media, etc. Such sources are not always reliablecam deliver misconception ( Liarakou et al., 201t addition,

Rickinson (2001) has stated that television isrtta@n source of information for students on envirenial issues through
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nature programs, news and documentaries with mibeat@n given to the impacts of global warming agréenhouse

effect rather than discussing possible solutiomstha main causes of these events.

The relationship between environmental knowledgigudes and behaviour is complex and there isidenable
disagreement about whether they are related, amat &le direction of any causal links (Hines et #987). A number of
advanced models have been developed to test théatmgdand moderating influence of particular vatkés on the
attitudeebehaviour link, and to explore the speaiionditions whereby an attitude may impact upohak®ur (Barr,
2007).

Onur and Timothy(2014) results show that reveal@tiritment to the environment andconservationeffetti
translates into actionto conserve resources. Thaigskation of attitudes into action may involve somacrifice or
inconvenience from reduced consumption of energyth@ other hand, these actions may simply refigateference for

higher environmental quality, so that these houlsishderive utility from preserving environmentasoerces

Moreover, Eirini e t al (2015) argued that harmasia@oexistence of humans with the natural enviratinigea
prerequisite for our survival and that our primagncern should be to encourage the efforts to saeegy (72.28%),
since energy saving is essential for the proteaticthe environment and human health (77.51%). Mbpority of students
agreed that the balance of nature is very deliaatbeasily disturbed. A percentage of 61.45% ofstindents recognize
the need for gradual replacement of conventionah$oof energy with renewable ones, while 20.48%heim have a

neutral attitude towards the need of rejecting emtional forms of energy

Barr (2007) in a UK study, explores environmentlres, situational characteristics, and psycholddactors in
relation to waste management behaviours. His eshlbw that recycling is characterised as a hightynative behaviour
(which can be influenced by increasing awarendsg)reduction and re-use are predicted by undeylyaiues which are
more difficult to influence. He warns however thahaviour must be seen in context e thus genetialisan this area are
problematic. According to Tikka et al. (2000), amdividual's attitudes, the extent of nature-relatadivities, and
knowledge about the environment are correlated with another but the educational backgrounds a¥idhehls also

appear to affect responses. In addition, othernlyidg factors e such as gender e function as niediaariables.

In terms of the link between knowledge and behavistudies of university students suggest that tegkls of
knowledge about sustainability do not necessaelydlto more sustainable behavioural choices, ajthau lack of
knowledge may make it more difficult for them toles# the most appropriate behaviour. In both Neval&ed
(Shephard et al., 2009) and the UK (Cotton et2fl15a) research has found significant confusionregnstudents about
appropriate pro-environmental behaviours which térthe efficacy of their subsequent activities. lwer, although
improving information about energy use is importanmay not be sufficient to influence behaviosince other factors
such as convenience and cost are likely to interveén national survey of UK students focussing omergp-saving
behaviour, found that 72% of respondents claimethite energy-saving actions but only 25% reduced ftersonal air

travel (Drayson et al., 2013).

Water shortage is a key factor preventing sustéénadcial and economic. Three key aspects of waturce
management are to control the total amount of wedesumption, to improve water use efficiencies amadontrol the

total amount of pollutants discharged into rivensl fakes (National State of China (2012)).. Meastoe controlling the
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total amount of water consumption include strietrpling management and waterresource evaluatiorcotiiteol of water
consumption in each region and watershed, watepeasaission, paid use of water, strict managemedtpaotection of
underground water, and a unified allocation of watssources. Measures for improving water-use iefficies include
improved management, the introduction of water gsichnd the expansion of water-saving technologid®reas
measures for controlling pollutants discharged mters and lakes include the management of waitectfonal areas, the

protection of drinking water-source areas and tloéggtion and restoration of aquatic ecologicateays.

Positive results such as more vegetation and rieshsctn agriculture water use, groundwater exptimtaand
high-waterconsuming crops have appeared in thea8piyRiver Basin in recent years (Zhu and Li, 20IMese
achievements can be largely attributed to mandagricultural water-saving measures (Chang et2al16).This study
found that farmers are likely to support these giedi, due to the beneficial consequences of thekeigs, and open and
fair policy enforcement. Environmental values awflectivism had mediated effects on the attitude$saomers toward

mandatory water-saving policies.

Genying et al (2016) research about mandatory veateing policies in northwest China These findisgpport
the argument that proenvironmental behaviors altgevaased. Subjective norms had a weak correlatitmattitudes, and
demographic variables had insignificant correlatiovith attitudes. Arguably, these two results carabcribed partly to
the mandatory nature of the watersaving measuvedvied in this study. Policy implications includeopagandizing these
policies among local farmers, strengthening opesh fair policy enforcement, and cautiously using evgbrices as an

instrument to control irrigation water.

Other studies have found that environmental cond@ectly leads to more participation in water camstion
(Willis, et al. 2011)., based on the results o tstiudy, looking at environmental concern and stemaographics alone is

not sufficient to explain environmental behavior.

A study by Erika (2014) explored how New EnvironrnagiParadigm scale and sociodemographic charatitsris
influence personal water conservation activitiessing a survey conducted in the spring of 2010 ofgdon
residents,finding that the interaction of enviromta® concern and sociodemographics that predichtifiled water
conservation behaviors are considered. Willis e@24111) conducted a study of water use in GoldsCoiy, Australia and
found that “residents with very positive environrtedrand water conservation attitudes consumed faignily less water
in total...” (Willis et al., 2011).

On the basis of the literature, this paper aimsxtend research Perceptions of Environmental krayadeGlobal
warming and Attitude pro-environmental activitieflsJakarta High School Students. The research itoetpry and part
of a larger study that will determine the extentatioich impact on students' attitude in relatioreteergy consumption,

water comsumption and global warming knowledge

METHOD

The Instrument

This study was based on a primary survey using estiqpnnaire (Table 1, 4 and 5) that was based en th
Environmental Issue Questionnaire that was develdpe Boyes et al. (1993) and Liarakou et al. (20 )multiple

choice and true and false questions were usedsdrstitvey.. The questions covered three aspedfseoflobal warming
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including causes, impacts, and solutions baseth@study of Liarakou et al,. Five of the questiamse created to test the

attitude of students towards energy, and water

A reliability analysis was carried out in orderd@gamine the internal consistency of its questidie value of

Cronbach’s alpha was 0.70 implying that the insenothwas consistent and reliable in achieving thdysbbjective.
The Study Group

The questionnaire was distributed in June 2014 gntloa first and fourth year students at the Univ@saNegeri
Jakarta, Department of Biologyand Department of mib&y. Universitas Negeri Jakartais the lone gowmental
university harboring the largest number of studem®ng all the universities in the Jakarta.Theyswrdup included all
enrolled students (N = 120) in which the majorifylem were female (93) with an age range fromadl81 years old. The
guestionnaires were distributed during lecturetaboratory sessions to guarantee that the studhewes relied solely on

their knowledge to answer the survey questions.

RESULTS AND DISCUSSIONS

Students’ Knowledge the Sources of Environmental Kowledge

The percentage distributions of the student answershe question, What are the sources of for their
environmental knowledge? are provided in Figurectokding to the students' answers, 82% describedetbvision as a
source of environmental knowledge, while 78.% dbscr teacher, 70% described friend, 65 % describegarent, 54%

as book and magazine of environmental knowledge
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Figure 1: Student Knowledge Regarding Sources of Eironmental
Knowledge: Me= Media, Te = Teacher Fr=Friend, Pa ®arent, Bo = Book
However, students to have different drivers andorimfition sources for their environmental knowledge
(see Figure 1).. High school students ranked thdiarfirst, teachers, and then book, magazine fatigWast (some way
below). The importance of the Internet as a soofceformation was relatively high for high schostlidents. Parents,
siblings, friends, acquaintances and certain teachleo appeared as sources of information). Adtnailvledge about the
environment was appraised based on how many em@otal problems students could list. The most ingmtrproblems

mentioned for were air, soil and water pollutiofimate change, biodiversity loss, destruction ofdiifie, as well as
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catastrophes, urban problems. and temperaturatbf ea
Students’ Knowledege about Impact and Solution of ®&bal Warming

The study results also demonstrated that mosteo$tirdents believed that global warming was takiage, and
that they were concerned regarding the seriousecuesces global warming might have; however, thidlycensidered
the amount of information they had on global wamgnas insufficient. In addition, the students wefé¢he opinion that
renewable energy, decrease electricity, use woattluae global warming, and that renewable energycesuare

environment-friendly, non toxic and renewable.Thesjionnaire items regarding global warming arevipled in Table 1

Table 1: Questionnaire True/False Items. About Impat and Solution Global Warning

No Question Item

1 The Kyoto Protocol concerns the reduction of the
greenhouse gases and thus global warming

2 Global warming will not lead to displacement of
human population

3 Global warming would be reduced if more of ou
electricity was made from renewable sources

4 Carbon dioxide is a gas that has contributed to
aggravating global warming

5 Decrease electricity consumption at home e can do
decrease global warming

6 The use of renewable energy accelerate global
warming

7 The use of public transport instead of private cars
can contribute to minimizing global warming

8 At present, the major environmental problem that
causes global warming is air pollution
Due to global warming, important climatic changes

9 such as all of the followings can occur abnorma
diseases

10 The increase emission of gases from fossil fuel
burning causes global warming

The results of percentage of correct and incoraasiwers regarding global warming impact among fursd
fourth year students of different department amed in Table 2. Students’ knowledge regardingaots of global
warming was higher third years student of all depants. Natural Science third year student scdnedhtghest correct
answers percentage (76 £ 0.20%), whereas soc@aleeffitst year students had the lowest score (628%).

Table 2: Percentage of Correct and Incorrect Answes Regarding Global
Warming Impact Among First and Third Year Students of Different Departments

Questions =32 " | Class 3 Thyear. n=35| Class 1 Styear. n=30 n=35 :
Correct 52+ 0.18 70£0.19 68+ 0.18 76+ 0.20
answers (%)

Incorrect 48+ 0.20 30+ 0.20 32+ 0.17 24+0.20
answers (%)

Similarly, students’ knowledge regarding solutidoward global warming was higher among third yeadsnts

of all departments. (Table 3). Natural sciencedthyear students scored the highest correct anspersentage
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(78 £ 0.14%), whereas social science first yeattestts had the lowest score (53 + 0.19%).

Table 3: Percentage of Correct and Incorrect Answes Regarding Solution of
Global Warming among First and Third Year Studentsof Different Departments

Causes Chemistry Depart | Chemistry Depart | Biology Depart Biology Depart
Oliestions Class 1 St Year. | Class 3 Thyear. | Class 1 St Year. | Class 3 Th Year.
n=32 n=35 n=30 n=35
Correct 53+ 0.19 75+ 0.25 63+ 0.25 78+0.14
answers (%)
Incorrect 57+ 0.25 35+ 0.25 37+ 0.25 22+ 0.25
answers (%)

In general, many factors have a strong influenceeaxironmental awareness among students, firstlg, t
prevailing education system in general and theicultm in particular. In addition, there are othay factors which
normally contribute to students’ understanding afinmental issues including the media, and pigpieernment
sponsored awareness programs. Therefore, strateggevention is required to enhance the media @meeron
environmental issues and global warming. Governraésat needs to focus its efforts on programs aiatesiucating the
public on global warming issues ( Rideout, 2014¢ Htudents' answers' regarding global warming atdit that 86%
were very concerned about its effects on theenment. Furthermore, 45 % of the students expredsaditiey knew a
little about global warming, Among the students¥®&onsidered that global warming can be reduceelfuged the sun,

wind and waves to make energy more

Impact of Environmental Education on Students’ Thirking and Attitudes

Attitudes about Transport

The ‘pro-environmental behavior’ of students waarelsterized through analysis of transport habitseweryday
lifestyle choices. Transport habits are partly deteed by the distance of the school from home elé a8 by the modes of
transport available.. This characteristic is indefnt of environmental attitude but has a gredtiémice on choice of
transport. A far bigger proportion of highschoald#nts (12%) walk to their place of study while thger use public
transport much more often (44% ), and 14% to use& thwn cars, while ‘park and ride’ transportatisrmore commonly
used by high school students (and their parentepgbly also due to the greater distances. Trayddinbike was more

common for the students sample, about 13-15% oftiients use a car everyday in some way.

Responses about the use of public transport aedlgdistorted by those who already travel using thethod of
transportation, but correcting for these answers [tossible to say that 69% of the remaining datgence students and
60% of the remaining natural science students weuliich to public transport if conditions improvddterestingly, the
desire of high school students to switch to usirggiawas independent from the distance they hachtel, and this was
also true of public transport. Only in the caséiafycles did we find the expected inversely projpote relationship to
distance. In both samples, the desired mode o§pah was related to the current mode: those whHkedeor traveled by
public transport at the time of surveying reportkdt they were more willing to switch to bikes thear-users. Public
transport would be most preferred by those whoerly use it in combination with driving, probalidgcause they were
obliged to use solutions due to the inadequacybfip transport. In the high school sample, tho$® wsed bikes would
not choose to travel by car even if they could. &diopg everyday behavior, the vast majority (65%high school

students consider themselves to be more enviromaiterdonscious than their peers. Their self-regbré@nsumption

NAAS Rating: 3.30 - Articles can be sent teditor@impactjournals.us |




The Perceptions of Environmental Knowledge, GlobaWWarming and 119
Attitude towards Energy and Water Universitas Neger Jakarta Students

habits certainly justify this claim in favor of th@gh school group but it should be noted that l&reporting bias is

present for this sample group.
Attitudes towards Energy

Table 4: Questionnaire Iltems. About Attitutde towards Energy

Attitudes Questions Always | Sometimes | Never
save energy, 59,60 30,92 12,05
turn off the light when we are the last 2415 29.56 46.29
leave your school class
open the_ yvmdows or the. doors when the 10,04 24.90 65.06
air condition or the heading system is gn
try to find other classmates with the same

. . ; 29.72 33.33 19.28
interest in the saving of energy

influence what university do about 31.16 2412 4472
energy problems

you turn all the lights when entering your 24 48 28.68 46,84
house

turn off the stand-by button of your PC pr 27 38 3026 42 36
TV set

Based on the answers to questions concerningdsdtifuhe majority of students (59.60%), recogrtize primary
concern should be to encourage the efforts to smezgy, since energy saving is essential for tlweption of the
environment and human health. A relatively highercpntage of students never open windows or dobenwhe air
conditioner or the heating system is on(65.06%pefcentage of 46.29 % of the students never turtheflights when
they are the last to come out of a room, while @#y15% of alwayasthem turn off the lights whenytbeme out last from
their school class. In Table 3 we observe that@®3a.bf the students always or sometimes lit thetéigthen entering their
house, while 46.84% of them never do. A percentdgi.36% of the students always switch off the @\he computer
from the main power button and 57.64% of the sttelewitch off the TV or the computer when they aceupied with
something else. The mayority of students alwaylsi@mice about energy problems in the campus, howewgable is the

relatively high percentage of students who nevéh iis problem
Attitudes towards Water

Table 5: Attitude towards Water

Attitudes questions Always | Sometimes | Never
Save of water 48,27 30,92 12,06
Turn off water while brushing teeth 48.21 29.56 2486.
Turn off water while hand washing dishes 44,15 @4,9| 65,06
Collect rain water in barrels or bucket 31.0b 29.57| 19.28
Use minimal water for cleaning and laundry 32.20 25.62 42.18
Make sure that taps do not drip. 24.48 28.68 46|84
Taking shorter showers/using less bath water 29.28 29.46 41.26

In Table 5 we observe that 55.92% of all the stu@esurveyed in the sample agreed that it was nhapb to use
minimal water for cleaning and laundry. Relativaigher percentage of students always close thevkesm washing their
hands or their teeth (44.15% - 48.21%%) and neokeat rain water in barrels 65.06%. Based on th#itude, 32.20%

and 25.62% of student’s always and sometimes taiseeminimal water for cleaning and laundry. Th#umtes of the
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respondents surveyed were using less bath watkr58i74% either alwayis or sometimes with the stete compared to
41.26% who never

CONCLUSIONS

Global warming is one of the most important chajkes currently facing the world. The adverse impattgobal
warming can be catastrophic and a potential thr@ahe humanity existence. Therefore, it is esaéritir everyone,
especially those in the scientific community to &avfull appreciation of the issue as well as theeqtial solutions to the
problem so that they can initiate the necessarngd® to the economies, resource utilization, benadnd general

approach to nature.The results showed attituderttsrenergy and water having corelated with enviremta education.
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