Sustainable Production and Consumption 24 (2020) 169-180

Contents lists available at ScienceDirect

Sustainable Production and Consumption

journal homepage: www.elsevier.com/locate/spc

Research article

Merging Theory of Planned Behavior and Value Identity Personal
norm model to explain pro-environmental behaviors

Hiiseyin Ates

Department of Science Education, Kirsehir Ahi Evran University, Kirsehir, 40100, Turkey

ARTICLE INFO ABSTRACT

Article history:

Received 3 April 2020
Revised 8 July 2020
Accepted 12 July 2020
Available online 13 July 2020

The current study attempted to understand factors influencing pro-environmental behaviors with The-
ory of Planned Behavior (TPB) and Value Identity Personal norm model (VIP) by proposing a new model.
16 hypotheses were tested using a total of 340 science teachers in several cities in central anatolia re-
gion in Turkey. Scales obtained from previous studies included eight psychological variables to measure
antecedents of pro-environmental behaviors. Structural equation modeling revealed that the proposed
model has acceptable fit data and was determined for hypothesis testing. The results of the data anal-
ysis showed that the biospheric values have significant influence on TPB constructs. In addition, atti-
tude and perceived behavioral control had a direct influence on pro-environmental behavioral inten-
tions which encourage active engagement in pro-environmental behaviors, while subjective norm had
no direct effect on pro-environmental behavioral intentions. Lastly, considering VIP constructs, biospheric
values and environmental self-identity had a direct influence on personal norm which in turn affected
pro-environmental behaviors. Results of indirect relationship between constructs showed that attitude,
perceived behavioral control, biospheric values and environmental self-identity had indirect influence on
pro-environmental behaviors, while the indirect relationship between subjective norm and behaviors was
insignificant. Consequently, 14 out of 16 hypotheses within the model that merged the TPB and the VIP
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were statistically supported in determining antecedents of pro-environmental behaviors.
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1. Introduction

Globally unsustainable actions cause environmental problems
such as pollution problems, global warming, destruction of bio-
logical diversity in nature, ozone depletion, disforestation and de-
sertification (Dunlap et al., 2000; Steg, and Vlek, 2009). In addi-
tion, high economic growth, excessive use of natural resources, and
reckless consumption cause disruption of the environment lead-
ing to global attention (Chen and Chai, 2010; Taufique and Vaithi-
anathan, 2018). As a consequence of environmental problems, the
concept of pro-environmental behavior (PEB) (e.g., Mostafa, 2006;
Shrum et al,, 1995) has come into existence as a new paradigm
for researchers in environmental psychology-based studies (e.g.,
Lai and Cheng, 2016; Peattie and Belz, 2010). Accordingly, peo-
ple are asked to alter their behaviors with the intent of de-
creasing the harmful effect on the environment (de Leeuw et al.,
2015). For example, buying eco-friendly products (Kilbourne et al.,
2009; Steg and Vlek, 2009), non-green consumption, dietary
change, reduction of food waste and interiorizing of energy-saving
(IPCC, 2016) indicated a great concern for environment. There-
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fore, for a better understanding of the antecedents of PEB, there
is a need for environmental protection, and in this context, stud-
ies on PEB play an important role (Thegersen, 1995). If the driv-
ing forces of PEB are comprehended, then it could help in readi-
ness to prepare for more influential support campaigns that ex-
pand awareness towards environmental problems and, especially,
to bring this into force (Nguyen et al., 2016). Therefore, researchers
often prefer to use Theory of Planned Behavior (TPB), and have re-
cently started to include the Value Identity Personal norm (VIP)
model to their studies in environmental psychology. In most of
the studies, it was confirmed that TPB is suitable for predict-
ing pro-environmental behavioral intentions (PEBI) and PEB (e.g.,
De Leeuw et al.,, 2015; Kim and Seock, 2019). Similarly, the VIP
model was developed to understand PEB by investigating the re-
lationship between biospheric value, environmental self-identity
(ESI) and personal norm. The model also postulated that “the
stronger one’s biospheric values, the stronger one’s environmental self-
identity, and the stronger personal norm, the more one is likely to ac-
tually participate” (van der Werff and Steg, 2016; p.112).

Hence, the current study has attempted to understand factors
influencing PEB and incorporate TPB (Ajzen, 1991) and VIP model
(van der Werff and Steg, 2016). It was also aimed to merge TPB
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and VIP by developing a robust model. Merging these two mod-
els or theories has some benefits to conceptual model. First of all,
the VIP model is based on leading models and theories includ-
ing value belief norm theory (VBN) or the norm activation model
(NAM) in environmental psychology aiming to predict PEB, while
TPB builds on rational considerations and does not focus on moral
issues (Ruepert et al., 2016). In addition, VIP model is more parsi-
monious compared to VBN and NAM (Ruepert et al., 2016). Accord-
ingly, each model context supported being useful in understanding
people’ PEB, however, only a limited number of studies have em-
pirically compared the theories or models to determine the superi-
ority of a specific model (Han, 2015). Furthermore, the adequacy of
the number of studies in which theories are tested in attempts to
broadly understand PEB has been discussed (Onwezen et al., 2013).
However, study endeavors to integrate different theoretical frame-
works into a comprehensive conceptual model have rarely been
made (e.g., Kiatkawsin and Han, 2017). Lastly, considering previ-
ous studies which merge theory or model, majority of them fo-
cus on only direct relationship between constructs, while only a
limited number of study examine moderating role or indirect ef-
fect between constructs (e.g., Han, 2015; Zhang et al., 2017). With
regard to this, especially in the PEB study context, for example,
biospheric values rarely have direct influence on behavior. In an-
other example, in most of time, attitude toward PEB is not directly
related to PEB revealing attitude-behavior gap (e.g., Vermeir, and
Verbeke, 2006). Therefore, as Ajzen (1991) and van der Werff and
Steg (2016) stated, TPB and VIP are suitable for examining indirect
association among constructs. Moreover, the current study merging
the TPB and VIP is also first study examining the indirect relation-
ship between constructs in the proposed model which may provide
insight into determinant of PEB.

In particular, it is not sufficient to include the context of sci-
ence education in the studies of predictors of PEBI and behav-
iors within the scope of theoretical frameworks (e.g., Ates, 2019).
Moreover, given the importance in environmental education, sci-
ence education plays a fundamental role in improving compre-
hension of scientific principles supporting environmental issues
(Littledyke, 2008). Science education has considerable potential
and status in environmental education and provides a great deal
of support to increase environmental conscience (Littledyke et al.,
2013; Ross et al., 2005). In addition, science education can poten-
tially make use of children’s connection to environment to increase
their curiosities toward science (Cobern, 2000). However, it is clear
that there is a lack of literature in which merging TPB and VIP to
predict science teachers’ PEB has been examined. To address the
study gaps, the following contributions were presented for the cur-
rent study:

1. Considering the Turkish context, to the best of our knowledge,
the present study is first attempt to predict PEB by merging TPB
and VIP with a proposed model by using structural equation
modeling (SEM).

2. The study examines the superiority of current proposed theo-
retical model compared to the TPB and VIP.

3. Determination of the relative importance between constructs
within the proposed model is examined to account for PEBI and
PEB.

4. Indirect relationship between constructs in the proposed model
is examined.

5. The study validates the suitability of the proposed model in
pro-social and PEB study context.

6. The study is important for the Turkish context since Turkey, a
developing country, ranks number 17 in the list of countries
by population (Worldometers, 2020) and is likely to have se-
rious environmental problems. For example, total energy-based
greenhouse gas emissions in 2014 as CO, equivalent increased

by 125% compared to 1990. In addition, between 1990 and
2014, greenhouse gas emissions equivalent to transport-related
CO, increased by 173% (Republic of Turkey Ministry of Environ-
ment and Urbanization 2016).

2. Literature review
2.1. Pro-environmental behavior

PEB can be defined as “the extent to which it changes the
availability of materials or energy from the environment or alters
the structure and dynamics of ecosystems or the biosphere itself”
(Stern, 2000, p.408) or “any action that enhances the quality of the
environment” (Steg et al., 2014, p. 104). The term PEB includes a
variety of actions such as use of environmental goods and services,
organic based products, recycling and waste disposal (Park and
Ha, 2012). PEB was used interchangeably with some sustainable
behavior types such as environmentally friendly behavior, envi-
ronmentally responsible behavior, (Miller et al., 2015), ecologically
conscious consumer behavior (e.g. Adrita and Mohiuddin, 2020),
green purchase behavior (e.g., Chan, 2001) and purchasing eco-
friendly apparel (e.g., Kim and Seock, 2019). Studies regarding PEB
have caused tremendous excitement among researchers who study
environmental issues (e.g. Barbarossa and de Pelsmacker, 2016;
Tjarnemo and Sdédahl, 2015).

2.2. The combination of TPB and VIP and study hypotheses

The extended and respective study context of TPB and VIP pro-
vided in-depth information on understanding PEB. As mentioned
before, VIP is interested in more pro-social or pro-environmental
behavior study context (van der Werff and Steg 2016), while TPB
is more convenient to explain the rational self-interest parts of
PEB (Zhang et al., 2017). In addition, while the VIP model leaves
open the possibility that the process leading to PEB is unconscious
and intentional, TPB, in particular, suggests that PEB is caused
by reasoned processes and weighing costs and benefits of be-
havioral preferences (Ruepert et al, 2016). Moreover, shortcom-
ings of TPB have a lack of measuring people’ sense of morality,
and one of the most extensively preferred models to address the
gap is VIP. Therefore, comprehension based exclusively on either
the TPB or VIP may be insufficient, since PEB can be best ac-
cepted as a combination of pro-social motives and self-interest
(Bamberg and Moser, 2007). Attempts to merge TPB and VIP con-
structs include both rational and moral considerations and may in-
crease the explanatory power of the theories to understand peo-
ple’ PEBI or PEB. For example, Chen (2016) found that includ-
ing moral considerations strengthened the explanatory power of
the TPB model by 9%. In addition, biospheric values and self-
identity impacts PEB at both behavior-specific levels such as re-
cycling and consumption (e.g., Nigbur et al., 2010) and generically
such as self-identification toward green purchase (e.g., Sparks and
Shepherd, 1992). Yazdanpanah and Forouzani (2015) revealed that
adding personal norm and self-identity enhanced the proportion
of explained variance of the TPB model by 8% In a study by
Nguyen et al. (2016), it was reported that biospheric values sig-
nificantly contribute to explanatory power of TPB. Accordingly, to
better understand the factors of PEB, the current study merged
TPB and VIP constructs and proposes a conceptual model as shown
in Fig. 1.

2.2.1. Value identity personal norm model

The VIP model was developed by van der Werff and
Steg (2016) to understand general determinants of environmental
acts. The VIP model postulates that environmental behaviors are
affected by feelings related to moral obligation to act in a behavior
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Fig. 1. Proposed research framework.

(personal norms). In addition, the VIP model farther proposes that
personal norm is in turn affected by ESI related to environmental
issues which is “the salient part of an actor’s self which relates to a
particular behavior. It reflects the extent to which an actor sees him-
or herself as fulfilling the criteria for any societal role” (Conner and
Armitage, 1998, p.1444). ESI is also affected by biospheric values.
During the development process of the model, Van der Werff and
Steg (2016) studied 64 females and 122 males. The results revealed
that biospheric values accounted for 23% of the variance in ESI,
which accounted for 35% of the variance in personal norm. In sub-
sequent studies, VIP has been applied to various PEBI and behav-
ior studies, since PEB was noted to be pro-social behavior. Since
it is a recently-proposed model, only a limited number studies
have used the VIP model to account for PEBI and behaviors (e.g.,
Ruepert et al., 2016; Schenk, 2019; Xu et al., 2019). For example,
in a study conducted by Ates (2019), science teachers’ biospheric
value, ESI and personal norm were examined. The study results re-
vealed that science teachers have high mean values out of 5 re-
garding biospheric values (M = 4.64), ESI (M = 4.32) and personal
norm (M = 4.51). In addition, it was reported that biospheric val-
ues had positive, large and significance influence on personal norm
(B=0.53) and ESI had positive, medium and significance influence
on personal norm (8=0.44).

2.2.1.1. Biospheric values. Value can be defined as desired
objectives that present guiding principles in people’ lives
(Schwartz, 1992). Values exist in thoughts or ideas, but don’t
have a physical or concrete existence and sustain stability in
the progress of time (Feather, 1995). For a long time, in partic-
ular, biospheric values have played an important role for many
ecologists and environmentalist researchers (e.g., Leopold, 1948;
Naess, 1989). Biospheric values are main beliefs which emphasize
thoughts about the biosphere (Stern et al., 1993) and focus on
the quality of environment, the regardless of the usefulness it
presents for people (Steg and de Groot, 2012). People who have
strong biospheric values thus place emphasis on the intrinsic
value of the nature, which turns into a moral obligation to behave
pro-environmentally (Stern and Dietz, 1994). Past studies also
reported that people who strongly validate biospheric values are
concerned about the environment, and more strongly base their

decision to take specific actions for the environment as a result
of their behaviors (e.g., Perlaviciute and Steg 2015). Finally, bio-
spheric values were found to be associated with a wide range of
pro-environmental preferences and behaviors (e.g., Nguyen et al.,
2016; Van der Werff et al., 2013b).

Given the constructs of TPB and VIP, earlier studies revealed
that individuals’ biospheric values also have an effect on their at-
titudes toward PEB (e.g., Dietz et al., 1998; Nguyen et al., 2016;
Rahman and Reynolds, 2019). For example, in value-basis theory, a
strong theoretical framework was provided to see the relationship
between biospheric values and attitude (Stern and Dietz, 1994).
This is all to say that people who attach values on emphasiz-
ing human-nature harmony, such as biospheric value, have posi-
tive pro-environmental attitudes (Kempton et al., 1995). However,
the relationship between biospheric values and subjective norm
has been rarely studied (e.g., Nguyen et al., 2016). In a study by
Nguyen et al. (2016), Vietnamese citizens’ biospheric values posi-
tively influenced their consumers’ subjective norms (8=0.59). Sim-
ilar findings obtained in Soyez' (2012) study revealed that eco-
centric value orientation is the strongest predictor of subjective
norms related to organic food purchase in four countries: Aus-
tralia, Canada, German and USA. Namely, due to their concerns
for nature itself, people can develop higher perceived subjective-
ness toward PEB norms. Lastly, considering the relationship be-
tween biospheric values and perceived behavioral control (PBC),
it was argued that perceived impracticable barriers or struggles
such as time, limited choice and higher costs can affect actions
in a pro-environmental way (Lindenberg and Steg, 2007). How-
ever, Steg and de Groot (2012) stated that people who have bio-
spheric values toward environmental quality tend to purchase pro-
environmental products, even if they have perceived barriers. In
other study conducted by Van der Werff et al. (2013b), con-
sumers who endorse powerful biospheric values stated that they
often prefer eco-friendly products even though they are expen-
sive. Perlaviciute and Steg (2015) also revealed that people with
strong biospheric values deemphasized negative perceived conse-
quences about renewable energy consumption such as extra effort
and higher price. In the line with previous results, the following
hypotheses were presented:
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H1: Biospheric values are positively related to attitude toward pro-
environmental behavior.

H2: Biospheric values are positively related to subjective norms.

H3: Biospheric values are positively related to perceived behavioral
control.

Several researchers postulated a relationship between self-
identity and values (e.g., Gatersleben et al., 2014). For example,
Sparks and Shepherd (1992) stated that “a person’s self-identity
would be reflected in that person’s beliefs, values, and attitudes”
(p. 390). In environmental studies, empirical evidence also con-
firmed the positive influence of biospheric values on ESI (e.g.,
Gatersleben et al., 2014; van der Werff et al. 2013a,b). For exam-
ple, Van der Werff et al. (2013b) reported that biospheric values
explained 25% of the variance in ESI, implying that the stronger the
individuals have biospheric values, the stronger their ESI. Similarly,
Gatersleben et al. (2014) reported that people who have strong bio-
spheric values define themselves as an environmentally friendly in-
dividual. Therefore, it was hypothesized that:

H4: Biospheric values are positively related to environmental self-
identity.

2.2.1.2. Environmental self-identity. ESI can be defined as “the ex-
tent to which one sees oneself as a type of person whose actions
are environmentally-friendly.” (Werff et al. 2013a; p.1258). Initial
studies suggested that some kinds of self-identity may include a
moral variable (Sparks and Shepherd, 1992) such as personal norm.
From this viewpoint, considering environmental domain, VIP pro-
posed that “personal norm is influenced by one’s environmental self-
identity, which reflects the extent to which one sees oneself as a pro-
environmental person” (van der Werff and Steg, 2016, p.108). Fur-
thermore, Van der Werff et al. (2013a) found that ESI accounted
for 45.2% of the variance in the personal norm, implying that the
people who have more powerful ESI have more powerful personal
norm (B = 0.67). In Chan et al. (2020) study conducted with 239
people from a university in Hong Kong, it was revealed that ESI
was positively associated with personal norm (8=0.04). On the ba-
sis of reviewed literature, the following hypothesis was proposed:

H5: Environmental self-identity is positively related to personal
norm.

2.2.1.3. Personal norm. Personal norm defined as “feelings of
moral obligation to perform or refrain from specific actions”
(Schwartz and Howard, 1981, p. 191) is “used to signify the self-
expectations for specific action in particular situations that are
constructed by the individual. Activated personal norms are expe-
rienced as feelings of moral obligation.” (Schwartz, 1977, p.227).
In the environmental domain, people who have powerful per-
sonal norms to act pro-environmentally feel morally obliged to
act accordingly (Van der Werff et al., 2013a). In line with this,
Stern et al. (1999) argued that personal norm is associated with
PEB. This means that the more powerful the moral obligation to act
pro-environmentally, the more people engage in PEB. Considering
the discussed literature, the following hypothesis was formulated:

H6: Personal norm is positively related to pro-environmental be-
havior.

2.2.2. Theory of planned behavior

TPB originated from the Theory of Reasoned Action, which
was developed to account for behavioral intentions (Fishbein and
Ajzen, 1975). TPB assumed that intentions are the best influential
factor of human behavior and that people are rational in the sys-
tematic use of any existing information (Ajzen and Fishbein, 1980).
In addition, TPB postulated that intention is influenced by “attitude,
subjective norm and perceived behavioral control” (Ajzen and Mad-
den, 1986, p.463). Briefly, “the more favorable the attitude and sub-

jective norm with respect to a behavior, and the greater the perceived
behavioral control, the stronger should be an individual’s intention to
perform the behavior under consideration” (Ajzen, 1991; p.188). Stud-
ies on TPB has been extensively utilized by many researchers to
confirm purchasing intention and purchasing behavior for sustain-
able or green products in the field of pro-environmental behav-
ioral study areas, including organic products and vegetables (e.g.,
Paul and Rana, 2012), recycling behaviors (e.g., Cheung et al., 1999;
White and Hyde, 2012), eco-friendly packaging (e.g., Prakash and
Pathak, 2017), green hotels (e.g. Yarimoglu and Giinay, 2020), skin
care products (e.g., Hsu et al, 2017), and general green products
(e.g., Chen and Tung, 2014; Ha and Janda, 2012).

2.2.2.4. Attitude. Attitude is defined as positive or negative assess-
ment of a specific behavior (Ajzen, 1991). In the scope of the en-
vironmental domain, Bamberg (2003) defined attitude as “cogni-
tive and affective evaluation of the object of environmental protec-
tion.” (p. 21). This argument was confirmed by the earlier stud-
ies which found that attitude is an important determinant of PEBI
(e.g., Chen and Tung, 2014; Verma and Chandra, 2018; Yadav and
Pathak, 2016). On the other hand, it is anticipated that people
who exhibit a more positive attitude towards PEB will also have
a high degree of intention to engage in environmental protection
(Chen and Chai, 2010). Hence, the study hypothesized that:

H7: Attitude is positively related to pro-environmental behav-
ioral intention.

2.2.2.5. Subjective norm. Subjective norm refers to “the per-
ceived social pressure to perform or not to perform the behav-
ior” (Ajzen, 1991, p. 188) such as family, relatives, friends, busi-
ness partners and colleagues (Verma and Chandra, 2018). It is
“an individual’s perception that most people who are important
to his/her should (or should not) perform a particular behavior”
(Fishbein and Ajzen, 2011, p. 131). The subjective norm was also
asserted to be effective in PEBI (e.g., Biswas and Roy, 2015;
Choi and Johnson, 2019). For example, Yadav and Pathak (2016) re-
ported that young consumers’ subjective norm has an effect on
their intentions toward purchasing green products. More recently,
Si et al. (2020) confirmed that subjective norm has a positive in-
fluence on intention of sustainable usage of bikes. Hence, the lit-
erature revealed that the people who have a powerful perceived
subjective norm from important people have high degree of inten-
tion to behave environmentally friendly (Chen and Tung, 2014). In
consideration of empirical evidences, the following was hypothe-
sized:

H8: Subjective norm is positively related to pro-environmental be-
havioral intention.

2.2.2.6. Perceived behavioral control. PBC is “perceived ease or dif-
ficulty of performing the behavior and it is assumed to reflect
past experience as well as anticipated impediments and obsta-
cles.” (Ajzen, 1991, p. 188). PBC assesses how efficiently the in-
dividual can examine the contributing causes that enable or limit
the actions required to overcome particular situations (Verma and
Chandra, 2018). Considering the particular situation in the envi-
ronmental domain, the main reasons why pro-environmental prod-
ucts are not chosen by environmentally friendly people can be ex-
plained with higher prices and lower availability (Barbarossa and
Pastore, 2015). PEB necessitates people to cope with such barri-
ers and discomforts (Barbarossa and Pastore, 2015). People who
have high control over such barriers or discomforts have a better
PEBI (Ko and Jin, 2017). Previous studies also suggested that PBC
is strong factor to account for the PEBI (e.g., Bamberg, 2003). For
example, Wang et al. (2019) confirmed that PBC has an influence
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on residential on-line recycling willingness. Therefore, the assumed
relationship was tested by forming the hypothesis:

H9: Perceived behavioral control is positively related to pro-
environmental behavioral intention.

2.2.2.7. Pro-environmental behavioral intention. According to the
TPB, the main predictor of behavior of people is their behav-
ioral intentions, implying that the stronger the intention to in-
volve in the behavior, the more likely it is for the behav-
ior to perform (Ajzen, 1991). In the environmental domain, it
was seen that behavioral intentions related to specific envi-
ronmental actions were closely related to actual behavior (e.g.,
Lai and Cheng, 2016; Laudenslager et al., 2004). For example,
De Leeuw et al. (2015) found that high school students’ intentions
to perform pro-environmentally are the strong antecedents of their
PEB. In line with previous study results, the following was hypoth-
esized:

H10: Pro-environmental behavioral intention is positively related
to pro-environmental behaviors.

2.2.3. Indirect relationship between constructs

In the current study, indirect relationship between constructs
was tested through TPB and VIP. The reason why examining the
indirect influence is that in a three-variable system “there are
two causal paths feeding into the outcome variable: the direct im-
pact of the independent variable and the impact of the mediator.
There is also a path from the independent variable to the media-
tor.” (Baron and Kenny, 1986, p. 1176). In recent studies on PEB,
the significant indirect relationship between constructs of TPB
has been discussed (e.g. Park and Ha, 2014; Taufique and Vaithi-
anathan, 2018). For example, in a study conducted by Bamberg and
Moser (2007), a meta-analytic SEM confirmed that attitude, sub-
jective norm and PBC had an indirect infleunce on PEB through
PEBI. Similarly, among constructs of VIP model, indirect associa-
tion between biospheric values and PEB was examined through ESI
(e.g., Gatersleben et al., 2014). Moreover, Van der Werff (2013a)
found that personal norm was successfully confirmed as a medi-
ator factor between ESI and PEB. In another study, van der Werff
and Steg (2016) reported that biospheric values have positive and
significant indirect effect on PEB via ESI and personal norm. On
this premise, it was hypothesized that:

H11: Attitude has positive indirect influence on pro-environmental
behavior via pro-environmental behavioral intention.

H12: Subjective norm has positive indirect influence on pro-
environmental behavior via pro-environmental behavioral inten-
tion.

H13: Perceived behavioral control has positive indirect influence on
pro-environmental behavior via pro-environmental behavioral in-
tention.

H14: Environmental self-identity has positive indirect influence on
pro-environmental behavior via personal norm.

H15: Biospheric values have positive indirect influence on personal
norm via environmental self-identity.

H16: Biospheric values have positive indirect influence on pro-
environmental behavior via environmental self-identity and per-
sonal norm.
3. Methods

3.1. Data collection and participants

The data collection process was completed during the fall
semester of the academic year (September to December 2019)

by using self-determined scales. The questionnaire used in this
study can be found in Supplementary Information. The partici-
pants chosen with convenience sampling method include 340 sci-
ence teachers (190 female, 150 male; aged 23 to 58, M = 36.42,
SD=8.48). Participants work at public middle schools from 5 dif-
ferent medium-sized cities with populations ranging from 200 to
300 thousand people in the central anatolia region in Turkey. Sci-
ence teachers’ average duration of experience is 12.86 years. 61.4%
of them are married, while 38.6% of them are single. In Turkey, the
aim of science education is to raise a scientifically informed citizen
which has “the capacity to use scientific knowledge, to identify ques-
tions and to draw evidence-based conclusions in order to understand
and help make decisions about the natural world and the changes
made to it through human activity” (OECD, 2004, p. 40). Therefore,
the science teacher is responsible for providing science education
to 5th, 6th, 7th and 8th grade students, who are educated at mid-
dle school level within the framework of the course subjects de-
termined by the Turkish curriculum. In accordance with the aim
of science education in Turkey, there are some private aims re-
lated to environmental issues: “a) to realize the interaction be-
tween individual, environment and society, b) to adopt scientific
process skills and scientific research approach and produce solu-
tions to the problems encountered in these fields in the process
of discovering nature and understanding the relationship between
human-environment and c) to arouse interest and develop an at-
titude towards the events taking place in nature” (Turkish Min-
istry of Education 2018, p. 9). In addition, before the getting to
work, pre-service science teachers get several environment-based
compulsory courses such as 'Environmental Education’ and elective
courses such as 'Chemical Wastes and Environmental Pollution’ and
'Renewable Energy Resources’ during their undergraduate educa-
tion at university (The Higher Education Council of Turkey, 2018).

3.2. Measures

In the current study, TPB and VIP Model were merged to ex-
plain PEB. Accordingly, in this section, components of these theo-
ries were involved. VIP includes biospheric value, ESI and personal
norm, while attitude, subjective norm and PBC are involved in TPB.
Finally, the PEB scale is involved at the end of this section.

3.2.1. Biospheric value

Biospheric values are concerned for the biosphere (Stern et al.,
1993) and stress the quality of nature, regardless of the benefits
of the environment to people (Steg and De Groot, 2012). The bio-
spheric value scale developed in previous studies (Stern, 2000) in-
cludes four items, including “unity with nature”, “respecting the
earth”, “protecting the environment” and “preventing pollution”.
The scale was measured with a 7-point likert scale ranging from
“not at all important” to “supreme importance”. The cronbach al-
pha coefficient value was found to be 0.72, which is acceptable
(Nunnally, 1994).

3.2.2. Environmental self-identity

The self-identity scale measures to what extent engaging in
PEB is an important component of the person’s self-concept
(Terry et al., 1999). The first version of the scale of self-identity
was used in the several studies (e.g., Armitage and Conner, 1999;
Fekadu, and Kraft, 2001). However, the term of ESI was often in-
volved in the studies of a series by Stern and his colleagues (e.g.,
van der Werff, et al,, 2013a,b, 2014). Therefore, the items in the
ESI scale are obtained from their studies (e.g., van der Werff, et al.,
2013a,b). Three items were involved in a 7-point scale (from “to-
tally disagree” to “totally agree”). The reliability analysis revealed
that internal reliability is at an acceptable level («=0.76).
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Table 1

Factor loadings in exploratory factor analysis.

Factor loadings

Constructs and
VIP constructs

TPB constructs

items

BV

ESI PN ATT SN PBC PEBI

PEB

Biospheric value

BV 4
BV 2
BV 1
BV 3
ESI

ESI 3
ESI 1
ESI 2

0.79
0.75
0.72
0.61

Personal norm

PN 2
PN 1
PN 3

0.75
0.65
0.61

0.79
0.68
0.64

Attitude
ATT 2
ATT 3
ATT 1
Subjective norm
SN 3
SN 2
SN 1
PBC
PBC 1
PBC 2
PEBI
PEBI 1
PEBI 2
PEB
PEB 7
PEB 6
PEB 5
PEB 4
PEB 8
PEB 10
PEB 9
PEB 11
PEB 1
PEB 12
PEB 3
PEB 13
PEB 2

0.81
0.77
0.67

0.79
0.68
0.60

0.72
0.71

0.75
0.69

0.82
0.80
0.79
0.76
0.72
0.72
0.71
0.69
0.68
0.67
0.65
0.65
0.61

Note. BV= Biospheric Value, PN=Personal Norm, ATT=Attitude, SN=Subjective Norm.

3.2.3. Personal norm

Personal norm scale reflects items which are related to sense
of moral obligation to start in a pro-environmental movement
manner. The scale was originated from NAM developed by
Schwartz' (1977). The Personal norm scale was adapted from
van der Werff, et al. (2013a) and includes three items in a 7-point
scale (from “totally disagree” to “totally agree”). The reliability value
was determined as 0.81.

3.2.4. Attitude

In line with past studies (e.g., De Leeuw et al., 2015, p. 132;
De Leeuw et al., 2014), attitude was measured with common stem,
“For me, performing pro-environmental behaviors on a regular basis
during the next year would be ...” rated on three 7-point likert type
scales. Measurement was done with semantic differential scales in-

cluding “useless to useful”, “annoying to pleasant”, and “cool to un-
cool”. Internal reliability was calculated as 0.80.

3.2.5. Subjective norm

The subjective norm scale adapted from De Leeuw
et al. (2014) and includes three items on a 7-point likert re-
sponse scale ranging from “extremely unlikely” to “extremely
likely”. For each item, the sentence “How likely or unlikely would
your .... be to advise you to perform pro-environmentally in the

next 12 months?” is involved with three categories of people
who are important for individual: your family, friends, university
(Cronbach’s a= 0.82).

3.2.6. Perceived behavioral control

The PBC scale is adapted from De Leeuw et al. (2015) and in-
cludes two items with 7-point scales: “For me, performing pro-
environmental behavior on a regular basis in the next year would
be:” (very difficult to very easy), and “I feel that I'm able to per-
form pro-environmental behavior on a regular basis in the next year”
(definitely not to yes, definitely; o= 0.71).

3.2.7. Intention

The two items were involved in the intention scale adapted
from De Leeuw et al. (2015; p.132). “I am determined to perform
pro-environmental behavior on a regular basis in the next year”
and “I have the will to perform pro-environmental behavior on a
regular basis during the next year.” The intention scale was rated
on 7-point scales ranging from “definitely not” to “definitely yes”
(= 0.70).

3.2.8. Behavior
The behavior scale adapted from De Leeuw et al. (2015) mea-
sures the degree to which participants achieved environmentally
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Table 2
Results of reliability and validity.
Composite
Construct  Items Factor loading « AVE reliability
Biospheric BV 1 0.74 0.72 054 0383
value BV 2 0.69
BV 3 0.70
BV 4 0.81
ESI ESI 1 0.73 076 052 0.77
ESI 2 0.67
ESI 3 0.77
Personal PN 1 0.72 0.81 0.51 0.76
norm PN 2 0.74
PN 3 0.69
Attitude ATT 1 0.69 0.80 058 0381
ATT 2 0.77
ATT 3 0.82
Subjective SN 1 0.65 0.82 051 0.75
norm SN 2 0.67
SN 3 0.81
PBC PBC 1 0.74 0.71 055 0.71
PBC 2 0.74
PEBI PEBI 1 0.72 0.70 055 0.71
PEBI 2 0.76
PEB PEB 1 0.72 0.74 051 0.93
PEB 2 0.65
PEB 3 0.67
PEB 4 0.70
PEB 5 0.72
PEB 6 0.77
PEB 7 0.85
PEB 8 0.71
PEB 9 0.75
PEB 10  0.69
PEB 11 0.73
PEB 12  0.61
PEB 13  0.73

friendly behavior since last year. The behavior scale including 13
items show that how often participants performed each of the be-
haviors. The scale was rated on 7-point scales ranging from never
to always. Internal reliability was calculated as 0.74.

3.3. Data analysis

Data analysis of the study was done with SPSS 21 and AMOS
20 since the combination of them is starting to be preferred in
the latest pro-environmental studies (e.g., Jaiswal and Kant, 2018;
Verma and Chandra, 2018; Yadav and Pathak, 2017). Firstly, an ex-
ploratory factor analysis (EFA) was performed to identify factor
structure and factor loadings using SPSS 21. Then, via AMOS 20,
confirmatory factor analysis (CFA) was used to test the fitness of
proposed model and path analysis was performed to examine rela-
tionship among constructs using SEM. Before EFA, multivariate nor-
mality and sampling adequacy were evaluated. Since Bartlett’s test
of sphericity showed significant result (p < 0.05) and the value of
Kaiser-Meyer-Olkin (0.864) was higher than 0.60 (Tabachnick and
Fidell, 2001), it was appropriate for the factorability of the data.

During EFA, principal component analysis with varimax rotation
was carried out to extract salient factors. The results of EFA re-
vealed that total variance explained was 73.58%, the eigenvalues
were above 1.0 and all items had a factor loading score higher than
0.5. Factor loadings of items in the proposed model are indicated
in Table 1.

A structured equation model was carried out in two steps using
AMOS 20 in accordance with Anderson and Gerbing’ (1988) sug-
gestions: the measurement model and the structured model. In
the first stage, CFA was performed to examine convergent and di-
vergent validity of the measurement model. The second stage in-
cluded testing goodness of fit of the structured model and hypoth-
esis testing (Hair et al., 2014). In the current study, since the fac-
tor loadings are higher than 0.5, the composite reliabilities of con-
structs were significant and above 0.70, and since the values of Av-
erage Validity Extracted (AVE) of variables were higher than 0.50,
it could be stated that convergent validity indicated in Table 2 was
established (Hair et al., 2014; Kline, 2005).

Since the square root of AVE was larger than squared correla-
tion between variables, the adequacy of discriminant validity de-
picted in Table 3 was confirmed (Fornell and Lacker, 1981). Good-
ness of fit assessment was evaluated with following criteria: x2/df
ratio should be between 2 and 5 (Hair et al., 2010), CFI, TFI and
GFI values should higher than 0.90 (Kline, 2005) and SRMR and
RMSEA values should be less than 0.08 (Hu and Bentler, 1999).
Therefore, all variables were subjected to CFA via maximum like-
lihood estimation and found above the recommended criteria
(x2=508.46, df=156; p< 0.05; yx2/df=3.26; GFI=0.90 TFI=0.92;
CFI=0.92; RMSEA=0.05; SRMR= 0.06).

4. Results
4.1. Assessment of goodness of fit

In the structured model, SEM was conducted for TPB, VIP
and proposed model. After SEM, the structural model was ob-
tained to fit data acceptably for TPB (x2=477.31, df=175; p<
0.05; x2/df=2.73; GFI=0.93 TLI=0.94; CFI=0.95; RMSEA=0.03;
SRMR= 0.03), VIP (x2=498.46, df=172; p< 0.05; x2/df=2.90;
GFI=0.90 TLI=0.91; CFI=0.90; RMSEA=0.06; SRMR=0.05) and pro-
posed model (x2=476.14, df=179; p< 0.05; x2/df=2.66; GFI=0.94
TLI=0.95; CFI=0.96; RMSEA=0.03; SRMR=0.03). The result of
goodness fits revealed that the proposed model had better fit than
both original TPB and VIP models. In addition, the proposed model
had a greater predictive power for PEB (R2=0.488) than the origi-
nal TPB (R2=0.464) model and VIP model (R2=0.412). The compar-
ison summary of goodness fit statistics was involved in Table 4.

4.2. Path analysis
According to the results of the path analysis, considering the

relationship between VIP variables, the biospheric value had a di-
rect effect on attitude (=048, t = 10.651, p<0.01), subjective

Table 3
Construct mean, standard deviation and correlation between constructs.
M SD BV ESI PN ATT SN PBC PEBI PEB
BV 542 112 0.734
ESI 564 097 0547 0.721
PN 529 118 0456 0.321 0.714
ATT 5,57 1.01 0.321 0.654 0.566 0.761
SN 535 112 0387 0588 0.589 0.759 0.714
PBC 545 098 0298 0.698 0.623 0.689 0.544 0.741
PEBI 507 087 0456 0458 0468 0645 0.568 0.489 0.741
PEB 522 1.02 0579 0587 0599 0.622 0.634 0.568 0.456 0.714

Note. Diagonal values show +/AVE for each variable.
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Table 4
Result of goodness fit statistics of the models.

Goodness fit statistics & R TPB VIP Proposed model

x? 47731  498.46  476.14

df 175 172 179

x? [df 2.73 2.90 2.66

CFI 0.95 0.90 0.96

GFI 0.93 0.90 0.94

TLI 0.94 0.91 0.95

RMSEA 0.03 0.06 0.03

SRMR 0.03 0.05 0.03

R? (Adjusted) 0.464 0.412 0.488

Table 5
SEM results of the proposed model.
Standardized Hypothesis

Relations estimate () t-value Hypothesis situation
Direct Effect
BV — ATT 0.48 10.651 H1 Supported
BV — SN 0.42 8.142 H2 Supported
BV — PBC 0.40 7.965 H3 Supported
BV — ESI 0.49 10.723 H4 Supported
ESI — PN 0.45 8.645 H5 Supported
PN — PEB 0.32 5.267 H6 Supported
ATT — PEBI 0.34 4.247 H7 Supported
SN — PEBI 0.08 2.953 H8 Rejected
PBC — PEBI 0.39 4.812 H9 Supported
PEBI — PEB 0.24 3.656 H10 Supported
Indirect Effect
ATT — PEB 0.17 1.997 H11 Supported
SN — PEB 0.05 1.127 H12 Rejected
PBC — PEB 0.19 2.364 H13 Supported
ESI — PEB 0.22 2.759 H14 Supported
BV — PN 0.34 3.236 H15 Supported
BV — PEB 0.18 2.168 H16 Supported

norm (8=0.42, t = 8.142, p<0.01), PBC ($=0.40, t = 7.965, p<0.01)
and ESI (8=0.49, t = 10.723, p<0.01). Furthermore, ESI was di-
rectly related to personal norm (8=0.45, t = 8.645, p<0.01). Lastly,
personal norm had a direct effect on PEB ($=0.32, t = 5.267,
p<0.01). Considering TPB constructs, attitude toward PEB (5=0.34,
t = 4.257, p<0.01) and PBC (8=0.39, t = 4.812, p<0.01) explained
PEBI, while subjective norm (8=0.08, t = 2.953, p>0.01) was not
directly related to PEBI The effect of PEBI on PEB was found to be
direct and significant (8=0.24, t = 3.656, p<0.01).

Subsequently, indirect influence of constructs in the proposed
model was examined. Among constructs of TBP, attitude (8=0.17,
t = 1.887, p<0.01) and PBC (8=0.19, t = 2.364, p<0.01) had indi-
rect influence on PEB, while subjective norm (8=0.05, t = 1.127,
p>0.01) had no significant indirect association with PEB. In addi-
tion, results of indirect relationship in the constructs of VIP model
showed that biospheric values had significant indirect influence
on personal norm (8=0.34, t = 3.236, p<0.01) and PEB ($=0.18,
t = 2.168, p<0.01) and there was a significant indirect relationship
between ESI and PEB (8=0.22, t = 2.759, p<0.01). SEM results to-
ward direct and indirect relationships are included in Table 5.

5. Discussion

The main purpose of the study was to determine factors influ-
encing PEB within the scope of the TPB and VIP models as a theo-
retical framework. In the study, TPB and VIP models were merged
to obtain a robust conceptual model. The empirical results of the
study indicated that model fitting results for TPB, VIP and pro-
posed model was found to be at an acceptable level. The good-
ness fit statistics of the models of three models had the standard
adaptation, implying that the explanatory quality of the models is
well and useful to determine antecedents of PEB. The explanatory
power of the study revealed that compared to TPB, the predictive

ability of proposed model increased 2% after adding constructs of
VIP (i.e., biospheric value, personal norm and ESI). However, adding
constructs of TPB (i.e., attitude, subjective norm, PBC and PEBI) in-
creased 8% of total variance of the proposed model when com-
pared to VIP. These results revealed that since proposed model has
strong predictive power to explain PEB, it can be inferred that the
proposed model is widely comprehensive, sufficient, effective and
utilizable in understanding PEB.

Results of path analysis indicated that the p-value of each con-
struct had a good level of significance. The results indicated that
biospheric values had a direct effect on attitude, subjective norm,
PBC and ESI (Hq, Hy, H3 and H4 were supported). In addition, bio-
spheric values indirectly influenced personal norm via ESI and PEB
via personal norm and ESI (H;s5 and Hyg were supported). Further-
more, ESI was indirectly related to PEB (Hy4 was supported). This
implies that science teachers attaching great importance biospheric
value believe that their perceptions depend on their social envi-
ronments about performing or not performing the PEB. Accord-
ingly, biospheric values can indirectly affect PEB and this is con-
sistent with the idea that behavioral determinants can have a cru-
cial important indirect effect on behaviors by means of their ef-
fects on constructs of TPB (Ajzen, 1988; Ajzen and Fishbein 1980;
Bamberg, 2003). In addition, there is increasing empirical evidence
that PEB is associated with specific or general determinants such
as biospheric values (Garling et al, 2002; Nguyen et al., 2016;
Perlaviciute and Steg, 2015).

In line with previous recent TPB studies based on PEB (e.g.,
De Leeuw et al. 2015; Liu et al., 2020; Taufique and Vaithi-
anathan, 2018), results demonstrated that attitudes and PBC are
directly and positively related to PEBI (H; and Hg were supported)
and had an indirect and positive influence on PEB (Hy; and Hi3
were supported). In addition, PEBI had a positive influence on PEB
(Hyp was supported). However, subjective norm did not have di-
rect or indirect influence on PEBI (Hg and H;, were rejected),
which implies that acting pro-environmentally could yet become
a social norm (Yadav and Pathak, 2016). In addition, receiving sci-
ence teachers’ friends/family members/peer groups’ approvals does
not provide any importance concerning a reason for acting pro-
environmentally (Paul et al., 2016) in Turkey. Hence, people be-
lieve that adoption of behaving pro-environmentally cannot be ac-
ceptable behavior in terms of social aspects (Fransson and Gar-
ling, 1999) since people who are important to the person are not
conscious of importance of acting pro-environmentally (Paul et al.,
2016). Considering past studies where the theory partially sup-
ported the PEBI, subjective norms obtained were insignificant in
terms of direct and indirect effect on PEBI and PEB in several stud-
ies (e.g., Liu et al., 2020; Park & Ha, 2014; Taufique and Vaithi-
anathan, 2018).

One of the big contributions to the current study was to suc-
cessfully test the VIP model, since it was previously proposed that
VIP model allows testing to what extent and how biospheric values
and ESI predict personal norm, which in turn affects PEB (Ruepert
et al., 2016). In the current study, the findings justified that science
teachers with powerful biospheric values have high ESI, which
in turn enhanced their moral obligations and feelings to act in
an environmentally-friendly way and to be more likely to behave
environmentally-friendly (Hs, and Hg were supported). Despite not
being tested via the VIP model, in line with these findings, earlier
studies also provided some preliminary support for this reasoning
(e.g., Cook et al., 2002; Hitlin, 2003; Nguyen et al., 2016).

5.1. Implications
Since Ajzen’ (1991) first version, the TPB has been tested in var-

ious studies based on environmental psychology for many years.
However, since VIP developed by van der Werff and Steg (2016) has
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been proposed recently, it has not yet widely recognized in wider
study areas. In this regard, this study contributes to the litera-
ture on pro-environmentally behaviors in several ways. First, the
present study made an effort to increase current insights on how
well TPB and VIP can be integrated to explain factors influencing
PEB. In addition, with this study, a new robust conceptual model,
including constructs of different theories or models including NAM
(Schwartz, 1977) and VBN (Stern, 2000), was developed. Accord-
ingly, the key position of the model were volitional (attitude and
subjective norm; Fishbein and Ajzen, 1975), non-volitional (PBC;
Ajzen, 1991), motivational basis (biospheric value; Schwartz 1992),
identification (ESI; Sparks and Shepherd, 1992), and morality (per-
sonal norm; Schwartz, 1977) factors, which together explain pro-
environmental behavior. As a matter of fact, even though a few re-
searchers are embarking on an enterprise to merge more than one
theory to explain PEB (e.g., Han, 2015; Han and Hyun, 2017), there
is lack of studies conducted within the frame of TPB and VIP. Con-
sequently, the current research took existing literature much fur-
ther and established a new robust research model that merges two
theories/models to develop the comprehension of PEB. In addition,
the superiority of the proposed model was compared to TPB and
VIP and was confirmed empirically. Theoretical implications of the
current study are largely due to an important value of the effec-
tiveness of the proposed model in explaining behaviors, its com-
prehensiveness and applicability to future research with regards to
deepening and expansion of the model, which leads to the achieve-
ment of the study aims.

The results of the present study revealed that personal norm
was the best predictor of PEB. The interest of personal norm
in explaining PEB was found by several studies (e.g., Lopez-
Mosquera et al., 2014; Zhang et al., 2017). In addition, PBC was the
strongest determinant of PEBI in line with past empirical studies
(e.g., Liu et al., 2020; Ru et al., 2019). These implied that feelings
of moral obligation to act and the considerations of how efficiently
the people can control the perceived factors or barriers to act en-
vironmentally friendly are major factors in determining people’ in-
tentions and behaviors. A more theoretical implication of this cur-
rent study is that biospheric value was an important determinant
of TPB constructs and that subjective norm is not among predictors
of PEBI, apart from most of previous TPB-based pro-environmental
studies. The present study also confirmed the indirect influence
of attitude, PBC, biospheric values and ESI on PEB through inten-
tion, ESI and personal norm. This indicated that people’s evalua-
tion about PEB, and perceived ease or difficulty of performing the
PEB would impact the PEBI. Accordingly, the stronger the inten-
tion to engage in PEB, the more likely it is for the PEB to act. In
addition, the results imply that the stronger a person’s biospheric
values, the stronger a person’s ESI, which inclines to stronger feel-
ings of moral obligation to engage in PEB, which affects her/his PEB
(van der Werff and Steg, 2016).In the current Turkish setting, major
science teachers are individuals in the middle age group, well in-
formed and perceive themselves as self-oriented persons. Hence,
they are controlled internally, rather than older people, and are
well-educated in terms of making decisions towards acting pro-
environmentally, and the idea is that if they notice that their at-
tempts positively affect the environment, they will definitely turn
to pro-environmentally behaviors (Jaiswal and Kant, 2018). The
study has several useful managerial implications for governments,
policy makers, and science educators. To sum up: attitude, PBC,
and personal norm were found to be important determinants in
motivating people’ PEBI and PEB. Accordingly, it is necessary for
governments and policy makers to design and prepare conserva-
tion programs to increase population’ attitude and personal norm
and remove perceived barriers to ensure pro-environmentally life
styles (Gao et al., 2017; Wang et al., 2018). Furthermore, the study
revealed that participants have good level of PEB, so the imple-

mented programs may focus on the underlying causes of the re-
sults and turn daily behaviors into a conscious long life PEB pro-
cess (Gkargkavouzi et al., 2019). To ensure the usefulness and ef-
fectiveness of the programs, the findings could be announced with
community and subsequent multiple interventions can be initiated
(Zhang et al., 2018). Given the importance of environmental issues
in science education, science teachers play important role in edu-
cating future generations and making crucial decisions that influ-
ence the whole society. In addition, science teachers have crucial
responsibilities in terms of preparing students to become active
citizens for sustainable world (Summers et al., 2004). Accordingly,
the results of the study can be implied that science teachers’ pro-
environmental behaviors and its antecedents have an impact upon
students’ psychological characteristics.

5.2. Limitations and future studies

Although this study is thought to contribute to the literature, it
has some limitations due to various reasons such as time, trans-
portation and economy. First of all, the sampling method is lim-
ited to convenience sampling and several hypotheses, so future re-
searchers may determine a more representative sampling method
with more hypotheses and better measurement tools. The study
is limited to the science teachers who are middle-aged and edu-
cated in several cities and regions in Turkey, therefore, it may not
be possible to generalize the results to a less educated population,
students or younger educators such as pre-service science teach-
ers. Earlier studies revealed that young people tend to behave less
consciously (Kollmus and Agyeman, 2002). Accordingly, in the fu-
ture studies, the range of the samples may be extended to younger
people in different cities and geographical regions. In addition, to
further increase the validity of the study’s results, cross-cultural
studies can make major contributions to literature beyond one
country, as most of the behavioral-based theories or models are
highly dependent on cultural values (Liu et al.,, 2016; Sreen et al.,
2018). Moreover, as the study was based on correlational de-
sign, it could be suggested that the causal inferences aren’t drawn
(Yazdanpanah and Forouzani, 2015). Therefore, longitudinal studies
may increase the ability of causality. Similarly, although the an-
swers are thought to be honest and complete, the participants may
be reluctant to reflect their real opinions due to ethical and moral
pressures to demonstrate their willingness to act in the public in-
terest. Therefore, qualitative research can provide better compre-
hensive understanding through interviews and observations. It is
also a limitation to rely on self-reported measures of PEB, which
may result in the influence of socio-psychological attributes on be-
havior in real situations being unclear. Since the study was focused
on general behaviors, to strengthen more explanatory power, the
scope of future studies may be restricted to specific PEB such as
green purchase behavior, consumption behavior and recycling. In
addition, considering factors affecting PEB, only a limited number
of variables under the two postulated model and a proposed model
were used, therefore, it causes conceptual gap. In subsequent stud-
ies, more comprehensive studies can be conducted using different
physiological variables, including belief (NEP, Dunlap et al., 2000),
egoistic and altruistic value (Stern, 2000), personal responsibil-
ity, locus of control, situational factors, action skills and knowl-
edge of issues and knowledge of action strategies (Hines et al.,
1987), altruism and empathy (Schwartz, 1977) and demographic
variables including education, age, gender, income and residential
area (Liere and Dunlap, 1980).

6. Conclusion

Understanding the determinants of science teachers’ pro-
environmental behaviors has hardly been examined in the litera-
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ture. The current study contributed some important elements to
existing body of environmental psychology literature. The current
study also goes beyond existing conceptual models of testing the
TPB and VIP in Turkish context by presenting a new and robust
model that is not revealed in the current literature, focusing on be-
havior rather than intention. In general, even though TPB and VIP
demonstrated a good efficiency in understanding science teachers’
pro-environmental behaviors, predictive power of integrated pro-
posed model was superior to the original TPB and VIP models. That
is to say, merging TPB which provides rational choice with VIP in-
cluding pro-social motives and moral considerations increased the
utility and predictive power of the integrated model in explain-
ing science teachers’ pro-environmental behaviors. In addition, the
proposed model, including eight constructs and 16 causal links (di-
rect and indirect relationship), was successfully supported. Among
these links, personal norm and PEBI had directly influenced PEB
and attitude, PBC, biospheric values and ESI as mediators are ef-
fective to explain PEB. However, subjective norm had neither di-
rect nor indirect effects on PEB. Consequently, in spite of scarcity
of existing study attempts to merge TPB theory and the VIP into
one conceptual framework, the current study can present specific
and meaningful conclusions and express some degree of value and
original view on this emerging issue.
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