.::: International Journal of Progressive Sciences and Technologies (IJPSAT)

0 ISSN: 2509-0119.

j::: © 2017 International Journals of Sciences and High Tealgiek s

'”5'" Sournals http://ijpsat.ijsht-journals.org Vol. 5 No. 2 September 2017, pp. 76-87

Teachers Candidates’ Knowledge, Attitudes and Babes/
Within the Context of Environmental Education

Raphael R. Kelani

High Normal School of Education of Natitingou, UNIST,
01 B.P.9279 Porto-Novo, Republic of Benin

(ec)

Abstract — The purposes of this study were to determine partipants’ views on environmental problems ; assesséir level of
environmental knowledge, attitude and behavior; andinvestigate the relationships between environmenté&knowledge, attitude and
behavior. Quantitative data were collected througha questionnaire administered to 133 teacher candides enrolled in physical sciences
and technology and biology and earth sciences tedanh program in a public university in Africa. Results of the study showed that : (1)
participants are aware of environmental problems ad indicated the Ministry of environment, municipalities and daily news papers and
magazines as the three most important sources of farmation which raise awareness; (2) they had a ratively high level of
environmental knowledge, demonstrated positive attide and high level of environmental behavior towads conservation, recorvery
and recycling ; (3) there was a significant correlion between students’ environmental behavior andheir environmental knowedge and
a significant correlation between students’ behavioand their attitudes as well ; and finally (4) paticipants environmental knowledge is
a significant positive predictor of behavior and tteir environmental attitude is a significant positive predictor of their environmental
behavior. Important educational implications were cerived from the study.
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clarified for use by teachers and youth leadersIip) [3].
Moreover, Agenda 21 [4] has exerted strong pressuare
many governments to develop EE policies and cueidn
that sense, many nations in the developed worldimnke
developing countries as well have implemented werio
types of EE programs within schools.

I. INTRODUCTION

Various environmental problems pose a threat to
environmental sustainability, among which globakmiag,
loss of the earth’s protective ozone layer, toxadlygion of
air, water shortages, environmental noise, globiahate
change and loss of biodiversity. Other problem®eciased
with environmental issues include population growdmd 1.
consumption. The fundamental way to resolve problein
the environment is by fostering and raising public
environmental awareness, enhancing people’s serfise o

ENVIRONMENTAL EDUCATION IN SECONDARY SCHOOLS IN
BENIN

The Republic of Benin, located in West Africa, has

responsibility for protecting the environment, gmmdmoting
harmony between humankind’'s behavior and
environment by means of environmental education) @tfel
training [1]. The 1977 Thilisi Conference [2], whic
followed soon after the launch of the United Nasion
Environmental Program (UNEP), resulted in a detikama
which listed seven directive principles for EE pams.
After that conference, recommendations have been
made that “the Thbilisi goals and objectives be Hert

the

adopted many documents such as the Benin National
environmental plan and the Agenda 21 dealing withd a
encouraging the protection and the preservationthef
environment. In addition, the Benin constitution of
December 11, 1990, article 27 [5] in particulaipuates:
“Every person has the right to a healthy, satigfyand
lasting environment and has the duty to defend@lie State
watches over the protection of the environment” .
Taking into account the significance and the cotsteof
these different documents, Benin educational leader
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infused EE elements in the secondary school science
(physics, chemistry and Technology or SPCT and dgjpl
and Earth Sciences or BES) curricula [6]. The muadlies
included in the general orientations of the compete
based programs, in use in Benin since the 2001-2002
academic year, stress the significance of EE imaish On

the one hand, SPCT curriculum develops in learilees
respect of the natural world, protection of theunait and
cultural heritage of Benin; and the struggle adains
pollution. In short, it encourages enhanced oveyadility of

life by the sensitive utilization and responsibleeuof
technology and applied research, which are theymtsdof
physics, chemistry and technology. On the othedh&&S
develops in learners respect for individual lifeddor the
environment, concern for health and security, asseof
responsibility, respect for public welfare, a seon$effort
and personal discipline, and the quest for autonomy

Overall, EE programs in SPCT and BES aim to (1p hel
students develop factual knowledge about the natura
environment; (2) foster more positive perceptiobsud the
value of the natural world; (3) develop eco-frigntibbits,
such as promoting recycling and producing less aya)
engage students in environmental reclamation ptojacd
local action; and (5) develop students' psychokgand
spiritual relationship with nature.

Ill. KNOWLEDGE, ATTITUDES AND BEHAVIORS WITHIN THE
CONTEXT OF ENVIRONMENTAL EDUCATION

The reference [7] defined environmental literacy the
“knowledge necessary to comprehend relatedness,aand
attitude of care or stewardship... [An environméyta
literate] person would also have the practical cei@pce
required to act on the basis of knowledge and rigél{p.
92). The reference [8] suggests that ‘environmditeahacy’
is the ultimate goal of EE. In that sense, envirental
literacy encompasses an understanding of “how peapdt
societies relate to each other and to natural systend
how they might do so sustainability” (p. 92) [7]nQhe
other hand, knowledge of environmental issues deduan
understanding of environmental problems/issuesezhas a
result of human interaction with the environmerjt [9
Environmental attitudes are defined as an enduring
combination of motivational, emotional, perceptuashd
cognitive processes with respect to some aspectsupf
environment [10]; or a learned predisposition &pand in a
consistently favorable manner with respect to &gigbject
[11]. The term behavior is understood as an active
responsiveness to current environmental issuegvee to
be pro-environmental by the person performing dsponse

[12]. Responsible environmental behavior is a ledraction
that does not develop in a vacuum, but in respdose
interacting components [13]. Also, pro-environménta
behavior is defined as an individual's actions that
consciously seek to reduce the negative impactuofigm
activities on the environment [14]

The assumption believes on “if people become more
knowledgeable about the environment and its aswatia
issues, they will, in turn, become aware of theiremment
and its problems and, be more motivated to act rtwlze
environment in more responsible ways ” [15]. Beg@ignin
the 1970s, early models of EE assumed some tyfineatr
relationship between attitudes and behavior, whesitive
attitudes lead to positive behavior ([16], [14]hdapositive
behavior is perceived as an ultimate goal of EE]([[18]).
Indeed, researchers found that EE would raise the
awareness, knowledge and contribute to shift dafudthal
and behavioral aspect towards the environment asd i
sustainability in the society ([19], [20]).

IV. RATIONALE FOR THESTUDY

As mentioned above, EE topics have been infus¢hen
secondary school science (SPCT and BES) curricuthd
Republic of Benin [6] since the 2001-2002 acadeyeiar.
Now that these curricula have been taught in tlcersgary
school settings for almost 15 years, we are in sitipa to
investigate its outcomes on these beginning teacher
candidates. The rationale for conducting this study
manifold. First, this study is needed because atlgrethere
is little information in the Republic of Benin witlegard to
the effects of EE topics taught in students’ evayytife.
Second, the results of the current study may help
educational decision makers in Benin and otheronatito
take necessary actions in order to review the Hicso
infused in the science curricula and its teachtragegies.

Third, it is expected that the findings would ehtign
teachers, educators at students teachers’ coltegeainings
institutions to incorporate EE courses in theirgoaons; for
many researchers indicated that preservice teatheksd
the content knowledge needed to teach EE and liegt t
experienced “ecophobia,” a fear of the outdoonsl aature
[21]. Finally fourth, the author thinks that thetoames of
this research study would most likely inform policyakers
in developing nations about how to raise public anass
concerning environmental problems.
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V. ENVIRONMENTAL KNOWLEDGE, ATTITUDES AND
BEHAVIORS OF TEACHER CANDIDATES

Educators, governments, and NGOs have taken and are
taking action to educate youth with a stronger awass of
our dependence on the environment, a concern foirefu
generations [22]. Thus, in order to achieve a hidgreel of
environmental literacy amongst the students, itdsessary
to implement effective environmental lessons arathers
play a crucial important role to attain this ai@3], [24]).
Among the recommendations included in the compgtenc
based programs in use in Benin, it was mentioned th
implementing the EE topics infused in the scienaeicula
depends on well trained and motivated teachers naost
importantly those who have the competencies and
dedication to change positively students [25]. bdleif
teachers lack proficiency in their environmentabkafedge,
skills and commitment, it is unlikely they will bable to
effectively lead environmental change in school26]]
[27]). Researchers indicated that insufficient Iesc
preparation has been identified as one factoréanstbakness
of EE efforts and EE curriculum ([28], [6]).

It is worth noting that concerning teacher candidat
environmental knowledge, researchers focus on rdifite
environmental issues. For example, the referenc® [2
among others investigators revealed that pre-servic
teachers do not possess the desired knowledge and
understanding, and have misconceptions regardimpiex
issues such as the greenhouse effect, ozone lapdetidn
and acid rain. Whereas, the reference [30] repdhatpre-
service teachers demonstrated a moderate level
knowledge about marine pollution issues. Invesingat
teacher candidates’ basic knowledge about enviratahe
pollutants such as chemicals, electromagnetic poiiu
(mobile phones, computers, microwave ovens, etc.),
fertilizer, medical sewages, plastic products apldi svaste
pollutant. The reference [31] found that they pesskess
pro environmental knowledge. According to these
researchers, participating teacher candidates dofutly
comprehend the underlying ecological and envirortaden
concepts related to environmental issues.

of

Even though many scholars investigated college
students’ and/or secondary school teachers’ agtitud
towards environmental problems, there is littleerbitture
dealing with especially teacher candidates’ atatud
concerning environmental issues. However, many aasith
related  prospective  teachers’ attitudes  towards
environmental problems to environmental knowledige/ar
environmental behavior. Generally, they found tpaé-

service teachers have positive attitudes, limited
environmental knowledge and low levels of environtaé
behaviour ([30], [32], [33], [34], [35]) In thefesearch with
Israeli pre-service teachers, the reference [3&aked that
the participants have limited knowledge and positiv
attitudes towards the environment. The referencéd] [3
indicated that even though Turkish prospective heexin
the study demonstrated low levels of knowledge wment
environmental issues, they expressed positive udést
towards the environment along with a high degree of
concern about the related issues. These reseandeerad
pre-service teachers’ positive attitudes as a atfle of
their awareness and desire to identify with whagyth
intuitively accept as correct values, regardless tlodir
limited knowledge.

VI. PURPOSES OF THISTUDY AND RESEARCHQUESTIONS

The major research purposes of this study were as
follows :

* To explore teacher candidates’ views on environalent
problems.

« To assess the level of environmental knowledgaudé
and behavior among freshmen teacher candidates
enrolled in physical sciences and technology (SP42if)
biology and earth sciences (BES) course teaching
departments, and

* To investigate the relationships between envirortalen
knowledge, attitude and behavior towards consermati
recovery and recycling.
The following research questions were raised taeui

this study :

= What are the views on environmental issues ofhieac
candidates?

= What is the level of environmental knowledge, atté
and behavior possessed by the teacher candidates?

= What type of relationships exists between enviramale
knowledge, attitude and behavior towards consermati
recovery and recycling of teacher candidates?

= Does teacher candidates’ environmental knowledge,
predict environmental attitudes and/or environmienta
behavior ; and does teacher candidates’ envirorahent
attitude predict their environmental behavior todear
conservation and recycling ?

VIl. RESEARCHMETHODS

A. Research Design

This research was conducted using quantitative odeth
approach. Data were collected through a survey
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guestionnaire. This type of instrument is preferbedause
“surveys are used in educational research to dumscri
attitudes, beliefs, opinions and other informatioip’38)
[36]. In addition, the researcher considered thhemwthe
guestionnaire is well designed, used in an appatprvay,

it may provide extremely useful and important datéerms
of both quality and quantity; and it can assureattigh
degree, the validity and reliability of the study].

B. Population and sample

The population of this study was freshmen teachers
candidates registered for the academic year 2016-20the
high normal school of education — where the redears an
instructor teaching the subject of general pedagegfter
passing the baccalaureate examination, the mosbriam
benchmark and the diploma needed to enter higher
education. This convenience sample was preferreduse
students were supposed to have been taught, dtiveig
high school years, the EE topics infused in theierce
curricula; also, they did not have any EE coursévairthe
university level. In total 133 student teachers.g8% males
and 18.0 % females) comprising SPCT (28.2 %) an& BE
(71.8 %) students answered to the questionnairbleTa
provides descriptive statistics related to teaatsrdidates
in the two departments.

TABLE 1: DESCRIPTIVESTATISTICS OF TEACHER CANDIDATES IN
THE SPCTAND BESDEPARTEMENTS

Department Male Female  Total
SPCT 29 09 38
BES 80 15 95
Total 109 24 133

C. Instrument

The Republic of Benin is a developing country.
Therefore, because of the lack of suitable resetrols in
the literature, the items containing in the quesiaires,
were selected from questionnaires used or adapted b
authors from other developing countries (see [131)],
[38]). The questionnaire had three parts: (1) gEne
information; (2) environmental problems and factors
affecting awarenessand (3) statement. The general
information part dealt with the participant’s aggender,
field of study and whether or not the teacher odaudi had
heard about EE during his high school years. Therst
part of the instrument constitutes of two listhe ffirst is
related to 12 environmental problems facing Bergope

and the second concerns with seven potential sepur€e
information which may affect students’ awareneste T
participant was required to prioritize the enviramtal
problems and the information sources affecting esttsl
awareness. The third part of the questionnairemposed
of three subscales: environmental knowledge (limsje
attitudes towards the environment (22 items) araloggical
behavior (20 items). Teacher candidates were asked
express their opinions using a 5-point Likert-typeale
ranging from Strongly agree (1) to Strongly disag(é).
The modified instruments have kept their originahstructs
intact and the robustness of the surveys havebeeh
compromised. Cronbach’s alpha £0.892) was calculated
for the adapted instrument.

The questionnaire was administered to the particiga
teacher candidates at the same time during a sksson.
Thirty minutes before the end of its session, #eearcher
handed out the questionnaire to his BES studentdle w
another teacher, in his class, administered itisoSPCT
students.

D. DataAnalysis

Data gathered from the questionnaires were talylate
analyzed and interpreted. In order to analyze th&a,d
appropriate descriptive statistical tools such escgntage,
frequency table, standard deviation, mean, andrénfal
statistics of linear regression and Pearson’s (@ioa
coefficient were used. On the one hand, mean ardiatd
deviation as well as percentage and frequency teleised
to investigate average scores with respect to seigacher
candidates’ views on environmental problems andr the
level of environmental knowledge, attitude and lvébra
On the other hand, correlation coefficients wereduso
examine the type of relationships that exist among
respondents environmental knowledge, attitude and
behavior towards conservation, recovery and reegcli

VIIl. RESULTS

A. Research question # 1: What are the views on
environmental issues of teacher candidates?

To explore science teachers candidates’ views on
environmental issues, they were required to piirithe
environmental problems and the sources of infoirnati
affecting their awareness.
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TABLE 2: DESCRIPTIVE STATISTICS OF TEACHER CANDIDATES ' VIEWS ABOUT ENVIRONMENTAL PROBLEMS AND INFORMATION ~ SOURCES

Environmental problems M D Factors affecting awareness M D
Acid rains 8.35 3.80 Ministry of Environment 4.60 .93
Urbanization 7.60 3.64 Municipalities 4.49 1.67
Population growth 7.23 4.01 Daily newspaper andanames 4.22 1.57
Sound pollution 7.06 3.43 Family 3.95 2.45
Erosion 6.85 2.93 Internet 3.74 2.47
Shortening of natural resources 6.38 3. 15 Educaltieystem 3.47 1.72
Water pollution (river, lake, sea) 5.92 3.0 Radl@evision 3.28 1.74
Decrease of biodiversity 590 3.21
Air pollution 5.82 3.03
Soil pollution 5.62 2.83
Solid waste/garbage 5.28 3.04
Deforestation 4.90 3.30

Regarding environmental problems, participatinghea
candidates indicated that the first of these proklén the
Republic of Benin i acid rains (M = 8.35, SD = 3.80 the

) : . ossessed by student teachers ?
fields. The second, third and fourth most important : y i , )
problems are respectively urbanization (M = 7.60, S To assess teacher candidates’ environmental kngejed

3.64), population growth (M = 7.23, SD = 4.01) aulind 17 statements were proposed to participants relatettie
pollution (M = 7.06, SD = 3.43). According to the concepts or the nations they were supposed to haee

B. Research question # 2: What is the level of
environmental knowledge, attitude and behavior

participants, the least important of these envirental

problems are Solid waste/garbage (M = 5.28, SD04)3. respondents had a relatively high level of envirental
and deforestation (M = 4.90, SD = 3.30) in the Ruipuof knowledge (M =2.74, SD = 0.43). Most of the papants
Benin context (Table 2). (70.65 %) answered correctly 12 over 17 (70.58 t#n$

containing in the knowledge subscale (table 4).
Results in Table 2 showed that Ministry of envir@amnh

(M =460, SD = 1.95), municipalities (M = 4.49, $D1.67) TABLE 3: MEAN SCORE OF RESPONDENTS RELATED TO THE
and daily newspapers and magazines (M = 4.22, S[37 SUBSCALES
were the three first sources of information witlyaed to

raising their environmental. Participants indicatedt the - Instrument/Subscale M D

Internet, educational system and radio and telavisvere Enylronmental knowledge 2.74 0.43

less effective to raise their awareness regarding Attltud_es 2.50 0.40
Behavior 2.14 0.37

environmental issues in Benin.

TABLE 4: ENVIRONMENTAL KNOWLEDGE

Declaration A NA UN
) ) (%)
Bl Melting of the polar ice caps may result in@fling of shores and islands 76.8 11.2 12.0
B2 Fossil fuels (e.g. gas, oil) produce gf®the atmosphere when burned. 80.8 6.9 12.3
B3 All living beings (micro-organisms, plants, amils, and humans) are 756 3.0 214
interdependent with one another.
B4 Poisonous metals are introduced into the foadngHor instance, via ground 41.7 36.2 22.1
water.
B5 Ozone near the ground may cause respiratiorigareh 71.7 189 9.4

B6 A change in climate caused by increased lee®® in the atmosphere is called79.1  14.0 7.0
the greenhouse effect.
B7 Poisonous metals remain in the human body. 3@28.4 36.8
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B8 The world climate will probably massively charijf€0, continues to be emitted84.3 6.3 9.4
into the atmosphere in as huge amounts as it is now

B9 A reduced number of species may interrupt tloel ftchain, affecting some

869 6.9 6.1

subsequent species in the chain.

B10 The greenhouse effect does not result in tHéngef glaciers in central Europe 38.3 39.1 21.9
B11l The primary purpose of tree planting is to tiéathe environment in terms of 145 4.5  81.0
aesthetics
B12 Since the environment can clean itself, humast&vdoes not cause a problem. 46 3.8 916
B13 Instead of spending money on historical plaités,more advantageous for us to48.5 13.1 38.5
build luxurious roads.
B14 The government should give permission for bagdon touristic purpose, in  56.2 10.8 32.3
national parks and forests.
B15 The media news about polluted seas, riverdadws$ are exaggerated. 221 16.0 61.8
B16 The best way to build houses is to dry up tedamds and build there. 209 209 58.2
B17 | do not think that recycling works as muchtas said. 558 17.1 27.1

In Table 4, (like in Table 5 and Table 6) the Likecale
has been simplified; the researcher combined "§tyon
agree and Agree" to Acceptance (A), "Strongly Disag
and Disagree" to Non Acceptance (NA) and mainthine
Uncertain (UN). NA doesn’'t necessarily mean wrong
answer as for declarations B11, B12, B15 and B16,
respondents should not accept.

It is important to mention that participating teach
candidates’ answered were split for items B4 "Puiss
metals are introduced into the food chain, foranse, via
ground water." B7 " Poisonous metals remain inlthman
body."; B10 "The greenhouse effect does not resuthe
melting of glaciers in central Europe.” And Bl3siead of

spending money on historical places, it is
advantageous for us to build luxurious roads."

more

To evaluate teacher candidates’ environmentaludtit
towards conservation, recovery, and recycling, tinsre
asked to express their opinions on 22 declarations
containing in the attitude subscale. As indicated able 3,
respondents demonstrated positive attitude (M 8,23D =
0.40) towards the environment, as they were faveraball
the items proposed in the subscale. Adding theepgage of
favorable answers and dividing by the number aghigewe
find that 76.74 % of participants answered favoyabl all
the 22 items (Table 5).

TABLE 5: ATTITUDES TOWARDS ENVIRONMENTAL ISSUES

Declaration

A NA UN
) () (%)

B18 Using rechargeable batteries instead of dispedzatteries supports recycling. 817 7.6 10.7
B19 Giving old clothes to the people in need sutga@cycling. 725 6.1 214
B20 We should throw the used batteries and bdtiteshe appropriate trash bins. 87.0 0.8 12.2
B21 Using old newspapers for packing supports feayc 571 151 27.8
B22 We should use both sides of white papers tpa@tipecycling 50.8 211 28.1
B23 For saving energy, | turn off the lights in imyuse when they are not used. 916 23 6.1
B24 | can go from door to door to teach people ckey. 73.3 84 18.3
B25 | separate waste materials in my house foratewy 748 126 12.6
B26 | feel sad when | see people throwing awayaibjthat can be recycled. 86.0 6.2 7.7
B27 When | buy a product | pay attention ,whetl®icase is recyclable. 819 118 6.3
B28 It makes me happy when people recycle usetebptians and paper. 748 6.3 18.9
B29 Energy and water conservation in homes and placks should be done. 874 39 87
B30 Exhaust emission inspection is unnecessargliicies. 229 145 61.8
B31 Global warming causes major tragedy for hunyanit 86.2 3.8 10.0
B32 Rapid population growth and unplanned urbaitimedccelerate environmental 81.5 4.6 13.8
pollution.
B33  Take measures for the protection of endanggredies is an empty effort. There28.2 6.9 64.8
are a large number of species in the world, whsbiifie may become extinct.
B34  The environmental harm of Pesticides and syicthermones used in agriculture  20.6 9.5 69.9
Vol. 5 No. 2 September 2017 ISSN: 2509-0119 81
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is negligible.
B35 Rapid destruction of natural resources cremtasjor problem for the future. 929 08 64
B36  As the ozone layer is thinner in certain area$ those regions are under threat. 20.8 10.4 8 68.
B37 In schools, radio and television, awarenessmgiactivities should be carried out89.7 0.8 9.5
in environmental issues.
B38 Because much of the world is water, water resssuwill not deplete 23.0 151 61.9
B39 | don’t worry about environmental problems. 6.51.6 91.9

Finally, as it can be seen from Table 2, partiéigascience teacher candidates’ demonstrated leiggd bf environmental
behavior (M = 2.14, SD = 0.37) towards conservatigeovery and recycling. Table 6 shows that alnadisthe respondents
(78.66 %) were willing to engage and participatagdtivities related to conservation, recovery aaycling.

TABLE 6: BEHAVIOR TOWARDS ENVIRONMENT

Declaration

A NA UN
(%) (%) (%)

B40 For a livable environment, | can work voluritafor a long time if needed. 88.2 39 79
B41 | do not waste water while | am brushing myttiee 80.3 3.9 15.8
B42 | prefer environmentally harmless productsneif¢éhey are more expensive. 80.3 7.9 11.8
B43 | participate in environmental projects. 92.1.04 3.9
B44 My friends know me as a sensible person towdrel€nvironment. 75.0 145 105
B45 | talk with people around me on environmentatters. 906 3.9 55
B46 | can reutilize the back sides of used paggysssible. 71.7 7.0 213
B47 | put dead batteries in the garbage. 73.6 4.81.62
B48 | collect and recycle used paper. 61.3 12.0 7 26.
B49 If there are insects in my apartment, | kigitihwith a chemical insecticide. 40.2 6.3 535
B50 If | am offered a plastic bag in a store | aillvays take it 41.7 12.6 45.6
B51 For shopping, | prefer paper bags to plast&son 595 8.0 325
B52 | am a member of an environmental organization. 496 17.1 334
B53 In the past, | have pointed out to someon@hier unecological behavior. 76.2 127 111
B54 | disperse my used clothes to other peoplaisan 68.3 5.6 26.2
B55 | change my habits in order to contribute ® gblution of environmental 858 55 87
problems.
B56 | support the activities carried out for the a$ renewable energy sources. 866 7.1 6.3
B57 | turn off the light when leaving a room. 97.6.6 0.8
B58 | read in publications what | find about thevieonment. 91.2 48 40
B59 | use detergents that do not harm the envirohme 880 56 64

Table 6 shows that participating teacher candidates
answered were split for items: B49 " If there arseicts in
my appartment | kill them with a chemical inseat&i' And
B50 " If | am offered a plastic bag in a store llwilways
take it."

C. Research question # 3: What type of relationships
exist between environmental knowledge, attitude and
behavior of teacher candidates?

To examine the type of relationships that existveen
science teacher candidates’ environmental knowledge
attitude and behavior towards conservation, regowerd
recycling, a correlation was computed on these calbes

contained in the survey. As Table 7 shows, a dicait
correlation between students’ behavior and thditudes;
additionally, a significant correlation between dsnts’
behavior and their environmental knowledge. Thalue (r

= 0.260) showed a low correlation between bothofagt
however, the coefficient of determination (r2 = &¥.6)
indicated that 6.76 % of students’ behavior towards
environmental issues can be accounted for by their
knowledge of these issues. Finally, the findingdidated
that there was a significant correlation betweardeshts’
behavior and their attitudes towards conservatiecovery
and recycling. The r value (r = 0.507; p < 0.019wbd a
moderate positive correlation between both vargble
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TABLE 7 : CORRELATIONS BETWEEN PARTICIPANTS ' ENVIRONMENTAL KNOWEDGE , ATTITUDES AND BEHAVIOR

Variable 1 2 3

1. Environmental knowledge Pearson Correlation
Sig. (2-tailed)

2. Attitudes Pearson Correlation .099
Sig. (2-tailed) .260

3. Behavior Pearson Correlation .232*  507** -
Sig. (2-tailed) .009 .000

p < .0l (2-tailed test) ; N= 133

D. Research question # 4: Does environmental
knowledge predict environmental attitudes and/or
envoronmental behavior; and does environmental
attitude predict their environmental behavior?

Results showed that, participating teacher canegdat
environmental knowledge is a positive predictobehavior
towards conservation, recovery and recyclifg=(0.184, p
< 0.05). Thus, environmental knowledge accounte®38&5
% of the change in study participants’ behaviorwdeer,

the study indicated that environmental knowledge ot
predict significantly teacher candidates’ environtaé
attitude. Then again, when participants, enviroraden
attitude is regressed on their behavior, the reshdtved that
attitude is a significant positive predictor of ithe
environmental behavior towards conservation, regoaad
recycling ¢ = 0.489, p < 0.000). Thus, the study
participant’s attitude accounted for 29.1 % of thange in
their environmental behavior (Table 8).

TABLE 8 : SUMMARY OF LINEAR REGRESSION ON THE STUDY VARIABLES

Variables Knowledge Attitude
Beta () R? t Sig. Beta ) R? t Sig.
Attitude .099 .010 1.132 .260
Behavior .184 .385 2.424 0.017 489 291 6.431 0m.0
IX. DISCUSSION OF THERESULTS teaching strategi’es such as discussions in smallipgr
lectures, exposés etc. to teach students aboute thes
When selecting beginning college students as  gpyironmental issues. Also, results showed thathiem

participants of this study, one of the main goafsthos

research was to investigate the outcomes of

implementation, after almost 15 years, of secondahool
science curricula in the republic of Benin in whialere
infused EE topics. The following four sections diss new
knowledge to be added to the existing literatuigarding
the outcomes on students of the implementation Bf E
programs.

the

A. Discussion of findings from Research Question # 1

According to the participating teacher candidatieg,
most important environmental problems in the rejoubf
Benin are acid rains, urbanisation, population ghpwound
pollution and erosion. Even though this classifaatof
environmental problems differs from others ([3BRB]), it is
important to mention that these problems are effelst in
Benin context. SPCT and BES teachers usually dserelit

candidates are aware of environmental problemsugfro
diverse sources of information such as Ministry of
environment, daily newspapers and magazines as agell
Internet. However, it is worth mentioning that ealicnal
system, through schools and media such as radio and
television are the greatest channels of informatiith
regard to environmental issues and pro-environnhenta
behavior.

B. Discussion of findings from Research Question # 2

Results from the study showed that student teadias
relatively high levels of environmental knowledg€his
finding of the study is consistent with other rasbars
([39], [31]). Even though participants did not stle
educational system as a primary factor of inforomgtiwe
can advance that the study respondents demonstitzed
level of environmental knowledge because of thersmsi
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received and the lessons learned from secondargobch
years. For example, secondary school students will
demonstrate their understanding of ecological and
environmental concepts related to environmentaleiss
through sketches or shows during science fairsnizgd by
schools to raise peoples’ awareness. Then agaim, th
findings of this study showed that teacher candslat
exhibited positive behavior and a high level of
environmental behavior towards conservation, regoaed
recycling. These results strengthened the findimfgsther
studies worldwide ([40], [41], [42], [33], [34]).

The overall results from the first two researchgiioms
indicated the impact of EE programs on secondahpaic
students; as the underlying goal of EE is to helpieve
awareness, knowledge, attitude and responsible vimrha
about the environment.

C. Discussion of findings from Research Question # 3

The study results showed a significantly lower
correlation between participants’ behavior and rthei
environmental knowledge and a significant positive,
moderate correlation between students’ behavior thed
attitudes towards recycling, recovery and cons@mat
These findings are similar to other researchessllte ([43],
[17], [34]). This study’s findings provide insighisto the
goal of learning outcomes. When developing edunatio
programs in Benin, the focus is on the role anetca&gly of
environmental knowledge and attitude developmenérwh
the ultimate goal is the promotion of environmental
behavior. For EE has long been as a critical stephé
process of creating and environmentally literatpypation,
leading to changing attitudes and behaviors of the
population and a more environmentally sustainaldg wf
life [43].

D. Discussion of findings from Research Question # 4

It was found in this study that environmental knedde
is a positive predictor of teacher candidates’ baitaand
also attitude is a significant positive predictof their
environmental behavior towards conservation, regoaed
recycling. These results corroborated the linekaticonship
between attitudes and behavior where positiveudtts lead
to positive behavior ([16], [14]); and positive laefor is
perceived as an ultimate goal of EE ([17], [18])s@\ these
findings coincide with those of researchers ([4@14])
which show that environmental knowledge is a poulerf
predictor of responsible environmental concern and
behavior. Educational leaders in the Republic ohiBe

when integrating EE in the science curricula baiev
strongly in that relationship among environmental
knowledge or literacy, attitudes and behavior.Hattsense,
teachers have been well prepared to implement the
compulsory science curricula to change positivelyr o
students. Also, many NGO and international institng
such as Peace Cops working with the ministry obsdary
education were associated in the process of tesicher
training and the provision of teaching materials.

The limitations of this study were that a small géarof
beginning pre-service science teachers enrolled three-
year program at the high normal school of educatibn
Natitingou was used and this does not represenhigh
school students that pass their baccalaureate aaton.
There is a need for further studies to investighgeeimpact
on science students of the implementation of EEc$op
infused in the science curricula in the republidBBehin, in
terms of awareness related to environmental isstres,
environmental knowledge acquired, their attitudesd a
behavior towards the environment.

X. |IMPLICATIONS OF THESTUDY

Interpretations of the results led to two education
implications that could enhance EE topics teaching
secondary school settings in Benin, as well as timero
developing countries with similar cultural contex&ndings
from the first two research questions showed that EE
topics integrated in the secondary school scientcdcala
impact these students with regard to their enviremial
knowledge, attitude and responsible behavior tosvala:
environment. This implies that secondary schoothees
should be encouraged in their effort to teach emvirental
topics to their students. Teachers should be ithddepursue
their remarkable job raising students’ awarenessl an
positively influencing their attitudes and behasgidowards
the environment. Moreover, teachers should be erapsv
to infuse new topics or concepts taking into actoun
students’ real-life context and other existing andw
environmental issues people are facing nowadayshén
world.

Findings from this study indicated that environna¢nt
knowledge is a positive predictor of teacher caatdid’
behavior and also attitude is a significant positpredictor
of their environmental behavior towards conservatio
recovery and recycling. EE is a lifelong interd@iciary
approach with the aim of developing a world popata
which is conscious of the environment. Thereforee t
second implication of this study is to train thetg#pants
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who are prospective teachers to learn to teackEhtopics.
Indeed, to perpetuate the impact of the EE topms f
students and indirectly on population, High NorrB8ahool

of Education professors should design programs
encompassing courses related to environmental 9sand
the relevant pedagogical content knowledge; andethe
courses should be requirements mainly for all s@en
students [6].

REFERENCES

[1] Wang, J. (2010). Opportunities and Challenges for
Environmental Education at Yunnan's Institutions of
Higher Learning. Chinese Education and Society,
43(2), 82-93.

[2] United Nations Educational, Scientific, and Cultura
Organization-United Nations Environment Programme
(UNESCO-UNEP). (1978). Final Report,
Intergovernmental Conférence on Environmental
Education, Tblissi (USSR), 14-26 oct. 1977. Paris:
UNESCO-UNEP.

[3] Gustafson, J. (Ed.). (1983). The First National
Congress on Environmental Education Futures:
Policies and practices. Columbus, OH: ERIC Science,
Mathematics, and Environmental Education
Clearinghouse.

[4] United Nations Environment Programme (UNEP)
(1992). Agenda 21. Retrieved January 21, 2013.
http://www.unep.org/documents.multilingual/defaault.
sp?documentid=52

[5] Journal Officiel de la République du Bénin (1991).
Constitution de la République du Bénin. Retrieved
January 26, 2013.

[6] Kelani, R. R. (2015). Integration of environmental
education in science curricula in secondary schiools
Benin, West Africa: Teachers’ perceptions and
challenges. Electronic Journal of Science Education
19(3), 1-24.

[7] Orr, D. W. (1992). Ecological literacy: Educationda
the transition to a postmodern world. Albany: State
University of New York.

[8] UNESCO-UNEP. (1989). Environmental literacy for
all. Connect, XIV(2), 1-2.

[9] Volk, T. & McBeth, W. (1997). Environmental litenac
in the United States: What should be... What is...
Getting from here to there. A report funded by ths.
Environmental Protection Agency and submitted ® th

Environmental Education and Training Partnership,
NAAEE. Washington, DC : U.S. EPA.

[10]Krech, D. & Crutchfield, R. S. (1948). Theory and
Problems of Social Psychology; McGraw-Hill: New
York, NY, USA.

[11]Fishbein, M. & Ajzen, I. (1975). Belief, Attitude,
Intention, and Behavior. Addison-Wesley: Reading,
MA, USA.

[12]Eilam, E., & Trop, T. (2012). Environmental attiesl
and environmental behavior — Which is Which is the
horse and Which is the cart ? Sustainability, 41022
2246.

[13]Sia, A. P., Hungerford, H. R., & Tomera, A. N. (8338
Selected predictors of responsible environmental
behavior: An analysis. The Journal of Environmental
Education, 17(2), 31-40.

[14]Kollmuss, A., & Agyeman, J. (2002). Mind the gap:
Why do people act environmentally and what are the
barriers to pro-environmental behavior? Environraknt
Educational Research 8, 239-260.

[15]Fahlquist, J. N. (2008). Moral responsibility for
environmental problems-individual or institutiorval.
Agric. Environ. Ethics, DOl 10.1007/s10806-008-
9134-5.

[16]Burgess, J., Harrison, C., & Filius, P. (1998).
Environmental communication and the cultural pcditi
of environmental citizenship. Environ. Plan. A, 30,
1445-1460.

[17]Hines, J. M., Hungerford, H. R., & Tomera, A. N.
(1986/7). Analysis and synthesis of research on
responsible environmental behavior: A meta-analysis
The Journal of Environmental Education, 18(2), 1-8.

[18]Hungerford, H. R., & Peyton, R. B. (1976). Teaching
Environmental Education. Weston Walch: Portland,
ME, USA.

[19]North  America Association for Environmental
Education (NAAEE). (2001). Using Environment-
Based Education to Advance Learning Skills and
Character Development. A report, Annotated
Bibliografi, and Research. Washington: NEE &
Training Foundation.

[20] Talero, G. (2004). Literature Review. Environmental
Education and Public Awareness. Canada: Victoria.

[21]Hug, W. J. (2010). Exploring instructional strategto
develop prospective elementary teachers' children’s
literature book evaluation skills for science, ecpl

Vol. 5 No. 2 September 2017

ISSN: 2509-0119 85



Teachers Candidates’ Knowledge, Attitudes and Behaviors Within the Context of Environmental Education

and environmental education. Environmental

Education Research, 16(3-4), 367-382.

[22]Schinkel, A. (2009). Justifying compulsory
environmental education in liberal democracies.
Journal of Philosophy of Education, 43(4), 507-526.

[23]Goodnough, K. C., & Hung, W. (2008). Engaging
teachers’ pedagogical content knowledge: Adopting a
nine-step  problem  based learning model.
Interdisciplinary Journal of Problem-based Learning
2(2). http://dx.doi.org/10.7771/1541-5015.1082

[24]Habibah, L., & Punitha, M. (2010). Environmental
education (EE): Current situational and the chajen
among trainee teachers at teachers training itestitu
Malaysia. WCES. Procedia Social and Behavioral
Sciences, 2(2), 1896-1900.

[25]Ministére des Enseignements Primaire et Secondaire
(MEPS) (2010). Programmes d'études par
compétences: physique, chimie et technologie
[Competency-based programs of study: Physics,
chemistry and technology]. Benin: Direction Général
de lInspection.

[26]National Environmental Education Advisory Council.
(2005). Setting the standard, measuring results,
celebrating success: A report to Congress on Htesst
of environmental education in the United States.
Washington, DC: Author.

[27]Yavetz, B., Goldman, D., & Pe’er, S. (2014). How do
pre-service teachers perceive ‘environment’ and its
relevance to their area of teaching? Environmental
Education Research, 20, 354-371.

[28]Knapp, D. (2000). The Thessaloniki declaration: a
wake-up call for environmental education? Jourrfal o
Environmental Education, 31, 32-39.

[29]1[29] Khalid, T. (2003). Pre-service high school
teachers’ perceptions of three environmental
phenomena. Environmental Education Research, 9,
35-50.

[30]1Boubonari, T., Markos, A., & Kevrekidis, T. (2013).
Greek pre-service teachers’ knowledge, attitudes an
environmental behaviour towards marine pollution.
The Journal of Environmental Education, 44, 232-251

[31]Oztas, F., & Kalipci, E. (2009). Teachers candidate
perception level of environmental pollutant andithe
risk factors. International Journal of Environménta
and Science Education, 4(2), 185-195.

[32]Michall, S., Stamou, A. G., & Stamou, G. P. (2007).
Greek primary teachers’ understanding of current

environmental issues: An exploration of their
environmental knowledge and images of nature.
Science Education, 91, 244-259.

[33]Pe’er, S., Goldman, D., & Yavetz, B. (2007).
Environmental literacy in teacher training: Attias]
knowledge, and environmental behavior of beginning
students. The Journal of Environmental Educati@n, 3
45-59.

[34]Tuncer, G. et al. (2009). Assessing pre-service
teachers’ environmental literacy in Turkey as a msea
to develop teacher education programs. Interndtiona
Journal of Educational Development, 29, 426-436.

[35]Yumusak, A., Sargin, A., Baltaci, F. & Kelani, R. R.
(2016). Science and mathematics teacher candidates’
environmental knowledge, awareness, behavior and
attitudes. International Journal of environmentad a
Sciences Education, 11(6), 1337-1346.

[36]McMillan, J. & Schumacher, S. (1997). Research in
Education. Fourth Edition. Wesley Longman, Inc.:
New York.

[37]Kyridis, A., Mavrikaki, E., Tsakiridou, H.,
Daikopoulos, J. & Zigouri, H. (2005). An analysi§ o
attitudes of pedagogical students toward envirortiaten
education in Greece. International Journal of
Sustainability in Higher Education, 6(1), 54-64.

[38]Sadik, F. & Sadk, S. (2014). A study on
environmental knowledge and attitudes of teachers
candidates. Procedia — Social and Behavioral Segéenc
116, 2379-2385.

[39]Esa, N. (2010). Environmental knowledge, attitudes
and practices of student teachers. International
Research in Geographical and Environmental
Education, 19, 39-50.

[40]Bruyere, B., Nash, P. E. & Mbogella, F. (2011).
Predicting participation in environmental educatinn
teachers in cpastal regions of Tanzania. The Jbofna
Environmental Education, 42(3), 168-180.

[41]He, X., Hong, T., Liu, L., & Tiefendenbacher, J.
(2011). A comparative study of environmental
knowledge, attitudes and behaviors among university
students in China. International Research in
Geographical and Environmental Teducation, 20(2),
91-104.

[42]Hsu, S. J., & Roth, R. (1998). An assessment of
environmental literacy and analysis of predictofs o
responsible environmental behavior held by secondar

Vol. 5 No. 2 September 2017

ISSN: 2509-0119 86



Teachers Candidates’ Knowledge, Attitudes and Behaviors Within the Context of Environmental Education

teachers in the Hualien area of Taiwan. Environalent
Education Research, 4, 229-249.

[43]Duerden, M. D. & Witt, P. A. (2010). The impact of
direct and indirect experiences on the developroént
environmental knowledge, attitudes, and behavior.
Journal of Environmental Psychology, 30, 379-392.

[44]Birhanu, A. (2014). Environmental knowledge, attiéu
and participatory behavior towards land degradaition
Injibara secondary and preparatory  school,
Norhthwestern Ethiopia. Journal of Environment and
Earth Science, 4(17), 1-8.

Vol. 5 No. 2 September 2017 ISSN: 2509-0119

87



