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OZ: Bireylerin tiiketim davranislarinin cevre iizerinde énemli bir etkisi vardir. Ozellikle fast food tiiketimi
stirdiiriilebilir bir yasamin Oniinde 6nemli bir engel olarak yer almaktadir. Bu nedenle, fast food tiiketim
davranigmin onciillerini anlamak, siirdiriilebilir kalkinma siirecinde egitimsel uygulamalarinin gelistirilmesine
yardimct olabilecektir. Bu g¢alisma, planlanmis davranis teorisini kullanarak fast food tiiketim davranislarini
etkileyen faktorleri stirdiiriilebilirlik gergevesi gergevesinde incelemeyi amaglamaktadir. Bu dogrultuda kavramsal
bir model dnerilmistir. Aragtirmaya 270 fen bilgisi 6gretmen aday1 katilmistir. Arastirmanin verileri arastirmacilar
tarafindan gelistirilen inang 6lgegi ve literatiirden elde edilen dlgekler yardimiyla toplanmustir. Verilerin analizi
hiyerarsik ¢oklu regresyon analizi yardimiyla yapilmistir. Arastirmadan elde edilen sonuglar incelendiginde
kavramsal modelin fast food tiiketim niyeti iizerindeki varyansin %19'unu ve davranistaki varyansin %33'iini
acikladigini ortaya koymustir. Ayrica, model i¢indeki yapilar arasinda 6nerilen iligkiler genis ¢apta desteklenmistir.
Ayrica niyetin 6nemli bir araci degisken oldugu bulunmustur. Son olarak, ¢aligma o6nemli teorik ve pratik
¢ikarimlarin yani sira gelecekteki aragtirmacilar i¢in 6neriler sunmaktadir.

Anahtar sozciikler: Fast food tiikketimi, fen egitimi, siirdiiriilebilirlik, planlanmis davranis teorisi

ABSTRACT: Individuals’ sustainable consumption has a substantial effect on the environment. In particular, fast-
food consumption is an important obstacle to a sustainable life. Therefore, understanding antecedents of fast-food
consumption behavior helps to develop sustainable education interventions. The study aims to examine factors
affecting fast food consumption behaviors within the framework of the sustainability framework using the theory
of planned behavior. The sample data of 270 participants were from pre-service science teachers. The data of the
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study were collected several scales. A belief scale was developed by researchers. Other scales were adapted from
the previous studies. The analysis was performed using hierarchical multiple regression analysis. The results
revealed that the conceptual model explained 19 % of the variance in intention and 33 % of the variance in behavior.
Besides, the proposed relationships among the constructs within the model were broadly supported. Further,
intention was found to be a significant mediating variable. Finally, the study provides important theoretical and
practical implications as well as suggestions for future researchers.
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1. INTRODUCTION

Environmental issues including pollution, climate change, over-population, resource depletion,
and biodiversity loss are among the biggest recurring questions in the world today (Varah, Mahongnao,
Pani & Khamrang, 2020). Sustainability is one of the most important global problems of the 21st century
(World Health Organization, 2015). Especially after the industrial revolution, the increase in industrial
production, resource use and private consumption exacerbated the harmful effect on the environment
(Thegersen, 2009). In the literature, studies conducted within the scope of behavioral sciences such as
behavior analysis, organizational psychology, environmental psychology, and environmental education
focus on revealing the impact of people on the environment (Casas et al., 2021; Edgerton et al., 2021;
Lehman & Geller, 2004; Norton et al., 2015). Numerous studies showed that the most important reason
for these environmental problems is human behavior arising from economic, social, and political actions
(e.g., Dunlap, Van Liere, Mertig & Jones, 2000; Stern, 2000). Among the human actions, various types
of unsustainable behaviors such as travel (Meng, Chua, Ryu & Han, 2020), recycling (Raghu &
Rodrigues, 2020), energy-saving (Liobikiené & Minelgaité, 2021), and food consumption (Funk,
Siitterlin & Siegrist, 2020) are often discussed in the literature. In particular, unsustainable food
consumption behaviors contribute greatly to environmental problems (Shi, Visschers, Bumann &
Siegrist, 2018; Siegrist & Hartmann, 2019). For example, Tukker and Jansen (2006) noted that
sustainable food consumption contributes approximately 20-30% to environmental effects caused by
households. In addition, demands for food consumption bring also some other problems such as foods
with low nutritional value, food crisis, animal feed, obesity, and bioenergy crops (Food and Agriculture
Organization, 2014; World Wildlife Fund, 2016). Previous studies revealed that some people prefer
sustainable consumption (Han, Hsu & Lee, 2009) and try to adopt a sustainable lifestyle (Thogersen,
2010), while a majority of them do not have enough awareness about sustainable food consumption
(Hartmann & Siegrist, 2017).

Particularly, fast food consumption poses a big hurdle in preventing such a lifestyle. Fast food,
invented in the early 20th century, refers to food and drinks that are consumed immediately after they
are purchased anywhere (Gallego-Schmid, Mendoza & Azapagic, 2019). Fast food is quick to prepare,
easy to access, moderately inexpensive, and favored by people of most age groups (Bahadoran,
Mirmiran, Golzarand, Hosseini-Esfahani & Azizi, 2012). They are typically served in large portions and
contain high levels of energy, sugar, and salt, along with low levels of micronutrients and fiber (Feeley,
Pettifor & Norris 2009). In addition, fast food isn't suitable for the sustainable eating sensation of
consumers (Rydell, Harnack, Oakes, Story, Jeffery & French, 2008; Watkins & Jones, 2015) since it can
cause sustainability concerns such as food safety (Meldrum, Little, Sagoo, Mithani, McLauchlin & de
Pinna, 2009) and labor issues (Schmitt & Jones, 2013). Moreover, the fast-food system is managed by
big and global companies around the world and this situation affects domestic and small manufacturers
calamitously in terms of economy (TechNavio, 2016). Further, fast food chains use non-reusable
containers with a low recyclability potential and a lot of packaging (MacKerron, 2015) in several food
types including candy, chips, beverages, and other snacks, and use Styrofoam which takes many years
in landfill to dissolve (Nguyen, Nguyen, Schumacher & Tran, 2020; Satimanon & Weatherspoon, 2010).
Considering the harmful effects of fast food, its consumption causes obesity (Offer, Pechey & Ulijaszek,
2010) which is one of the important problems of sustainability (United Nations Development
Programme, 2016). Obesity is one of the main problems that countries have been struggling with for
years (Chou, Grossman & Saffer, 2004). Similarly, the problem of obesity encountered in both children
and adults in Tirkiye has increased significantly in the last twenty years (Erem, 2015). Therefore, adult
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and child obesity is one of the most important health issues in Tiirkiye (Bereket & Atay, 2012). In the
recently announced European Cardiovascular Disease Statistics Report, the rates reported for Turkish
men and women are 35.8% and 22.9%, respectively (Timmis et al., 2018). For these reasons, the Healthy
Nutrition and Active Life Program, which was implemented by the government in Tiirkiye, aimed to
ensure that the society has a balanced diet and engages in regular physical activity, thus reducing obesity
and obesity-related diseases (Egemen, 2019).

Considering the previous research results emphasizing the impact of fast food on sustainability, it
is often highlighted that a decrease in fast food consumption would make a very important contribution
to sustainable consumption (e.g., Gallego-Schmid et al., 2019; Shokri, Oglethorpe & Nabhani, 2014). In
particular, considering that younger people consume fast food products more than older ones, to prevent
fast food consumption, some precautions are taken across the world. For example, in school meals, all
the food alternatives consist of dairy, fruit, vegetables, protein, and starch rather than fast food in England
(Evans, Greenwood & Thomas & Cade, 2010). Similarly, in Tirkiye, unsustainable foods aren’t sold in
school canteens such as fries, chips, chocolate, wafer, sugar, cakes, and sweet drinks. Taking precautions
in the school environment is not the only solution. For example, earlier studies revealed that 31% of
Turkish university students consume fast food once or twice a week and 95% of them go to fast-food
restaurants with their friends, especially at the weekends (35%) (Yardimci, Ozdogan, Ozcelik &
Surucuoglu, 2012).

However, the studies on fast food consumption are still at an emerging stage in the world in
comparison to other sustainable consumption types (e.g., Lassen et al., 2016). Therefore, understanding
determinants of people's fast-food consumption behaviors is important for academicians and researchers
since it can help develop appropriate strategies to provide a sustainable lifestyle. In particular, it is of
great importance to understand the behavior of pre-service science teachers who have an important role
in the education of future generations and are closely related to the individual, society, environment, and
science in order to reach a sustainable world.

There are many other important reasons for choosing pre-service science teachers as younger
citizens, undergraduates, and educators responsible for the education of individuals in the future. As part
of the youth of society, university students are important stakeholders since they bear the burden of the
past and experience problems with sustainability today (de Leeuwet al., 2015). At the same time, they
are possibly important people who have the technical and high-quality knowledge required to develop
appropriate solutions to change environmental behavior (Vicente-Molina, Fernandez-Sainz & lzagirre-
Olaizola, 2018). However, their environmental perspectives are considerably ignored (Wray-Lake,
Flanagan & Osgood, 2010). Apart from all these, pre-service science teachers have an important place
in the education of individuals in the future as science education aims to educate science-literate
individuals who use science to solve personal and societal problems (Lederman & Niess, 1998).
Moreover, Orr (1992) stated that science teachers must develop students' scientific literacy to make
decisions for sustainability and to know how to live in harmony with their environment. Further, it was
frequently stated that science teaching plays an essential role in promoting sustainability (Solis-
Espallargas & Morén-Monge, 2020; Trott & Weinberg, 2020) and the science teaching process should
be organized around problematic issues for society such as food, consumption, and sustainability
(Hodson, 2014). Therefore, science teachers have great importance for the solutions to environmental
problems (Gough, 2008). One of the other reasons why this sample group is involved in the current study
is that if pre-service science teachers are well equipped to educate future generations during their
university education, they can help students on how to make sustainable food consumption (Ates, 2021).
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Based on the study needs outlined above, the current study attempts to reveal factors affecting pre-
service science teachers' fast-food consumption behaviors within the framework of sustainability.
Although earlier studies conducted to understand pre-service science teachers' general sustainable
behaviors (Ates & Giil, 2018; Ates, 2020a; Sahin, Alper & Oztekin, 2021; Yildirim & Semiz, 2019) and
sustainable food consumption behaviors (e.g., Ates, 2020b, 2021), to the best of our knowledge, none of
the studies have examined their fast food consumption behaviors with regards to sustainability using any
pro-social or pro-environmental model. Moreover, a comprehensive theoretical or empirical explanation
about pre-service science teachers' sustainable food consumption behaviors hasn’t been investigated.
Given these deficiencies, examining the factors affecting pre-service science teachers' sustainable food
consumption behaviors can help further thought into their decision-making processes that are important
to contribute to a more sustainable world. Previous empirical studies in the pro-environmental context
were interested in rational choice theories to understand the younger people's decision-making periods
that specify how pro-environmental behaviors take place (Han, 2015). Thus, the conceptual framework
for the present study was based on theory of planned behavior (TPB) which was developed to understand
and predict human behaviors (Ajzen, 1991). The theory may provide underlying volitional and non-
volitional determinants of fast-food consumption and thus, reveals the importance of this behavior in the
context of sustainability. Therefore, the current study employed the TPB as its theoretical framework. In
addition, previous attempts in sustainability literature examined how the effect of personal characteristics
such as age, gender, income, and educational background on sustainable behaviors (e.g., Ahmad et al.,
2021; Han et al., 2017; Mi et al., 2020; Pienaar et al,. 2015). Earlier studies based on social role theory
and evolutionary psychology showed that gender plays an important role in individuals’ behaviors since
males and females are socialized differently (Buss, 1996). In particular, women involved in sustainable
behaviors pay more attention to interpersonal relationships than men (Han et al., 2009). Similarly,
Laroche etal. (2001) stated that females are more worried about the future of the environment than males.
On the other hand, age is another important determinant of sustainable behaviors. Therefore, the effect
of age on these behaviors was examined in earlier studies (e.g., Keith et al., 2021; Jia et al., 2021).
However, the findings in the earlier studies about the effect of age on individuals’ sustainable behaviors
are different. Further, some researchers emphasized the important role of income and education level on
sustainable behaviors since people who have higher income and education level have high pro-ecological
views and are more likely to behave pro-environmentally (Hawcroft & Milfont 2010; Pienaar et al.,
2015). Accordingly, the present study also examined how personal characteristics have an effect on pre-
service science teachers’ sustainable behaviors in a fast-food consumption context. Overall, this study
aimed to 1) test the feasibility, effectiveness, and extensiveness of the TPB framework, 2) determine the
relative importance of constructs including salient beliefs, attitude, subjective norm, and perceived
behavioral control in the research model to explain intention and behavior, and 3) examine the mediating
influence of intention on behavior.

1.1. Sustainability in Science Education

Global problems have become more prominent with the development of industry, science, and
technology (Stern, Young & Druckman, 1992). Therefore, environmental issues such as natural
resources, climate change, pollution, and energy can be integrated into the earth and environmental topics
involved in science curriculum and are closely associated with sciences topic areas including
biodiversity, endangered species, and genetic engineering (Bodzin, Klein & Weaver, 2010). The
inclusion of sustainability issues in the education curriculum and the fact that they are an important part
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of our daily life means that science teachers are an indispensable part of this subject (Kim, Wagner &
Jin, 2021) since teachers’ knowledge affects what and how they teach to students (Walshe 2008). In
addition, teachers help students to become conscious in terms of sustainability and change their behaviors
(United Nations Educational, Scientific and Cultural Organization, UNESCO, 2005). Further, integrating
environmental topics into the context of science teacher preparation, pre-service and in-service teachers
can become aware of teaching and learning strategies and assist their students with becoming
environmentally literate (Bodzin et al., 2010). Thus, raising awareness of science teachers on
sustainability will help them to understand and adopt this issue more deeply and design efficient
sustainability education programs (Birdsall, 2014; Skamp & Preston, 2020; Stratton et al., 2015).

Accordingly, in recent years, researchers have emphasized the importance of developing the
interaction between science education and sustainability in order to educate responsible individuals for
a sustainable future (Burmeister & Eilks, 2012; Hestness, McGinnis & Breslyn, 2015; Tippins, Pate,
Britton & Ammons, 2015). Sustainability topics may be involved in existing science classes to raise
sustainable awareness among students (Ates, 2020a). By adding real-world concerns to science courses,
it has been argued for years that students find the content more interesting and more relevant to their
experience (Feldman & Nation, 2015). Further, in the last few decades, two documents were presented
to provide science teachers' professional development as environmental educators (McDonald &
Dominguez, 2010). A first document provided by The National Science Education Standards (NSES)
(National Research Council, 1996) explains the professional development of science teachers as
environmental educators: ... Becoming an effective science teacher is a continuous process that stretches
from pre-service experiences in undergraduate years to the end of a professional career. Science has a
rapidly changing knowledge base and teachers will need ongoing opportunities to build their
understanding ..." (p. 55). The second document called The Guidelines for the Initial Preparation of
Environmental Educators developed by the North American Association for Environmental Education
(NAAEE, 2000) includes a series of recommendations on the basic knowledge and skills that educators
need to provide good environmental education (NAAEE, 2000).

1.2. Theory of Planned Behavior and Research Framework

TPB is an extended version of the theory of reasoned action (Ajzen, 1991) that aims to explain
people's behavior by adding a non-volitional construct called perceived behavioral control. According to
TPB, behavioral intention is the strongest predictor of specific behavior (Ajzen, 2005) and attitude,
subjective norm, and perceived behavioral control strongly influence intention (Ajzen, 2006). The first
construct in the model is attitude, which indicates the degree of a people's positive or negative evaluations
regarded to a particular behavior. The more positive the attitude toward the behavior of a person, the
more he/she will be likely to engage in a particular behavior (Yadav & Pathak, 2016). People tend to
hold a positive attitude when the outcomes are positive and, therefore, they are likely to perform that
certain behavior (Ajzen, 1991). Attitude toward a particular behavior is specified by behavioral beliefs,
which refer to the perceived positive or negative results of performing the behavior and the subjective
values or evaluations of these results (Ajzen & Fishbein, 1980). These beliefs are considered positive or
negative attitudes towards behavior and are examined in two parts: Behavioral belief strength and
outcome evaluation (Ajzen, 2006). Subjective norm can be defined as perceived social forces to engage
in a particular behavior (Ajzen, 1991). In other words, it is about the individuals' feelings about ideas of
people who are important to him/her around them related to carrying out a behavior (Ajzen & Fishbein,
1980). The second construct is subjective norm concerned with the perceived expectations and behaviors
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of importantly motivated persons or groups (e.g., family, relatives, friends), as well as the motivation of
the people to follow the stated directions (Ajzen & Fishbein, 1980). Subjective norm is based on
normative beliefs which are related to perceived social pressure about the performing of behavior (Ajzen
& Driver, 1991). These beliefs are divided into two parts: Normative belief strength and motivation to
comply (Ajzen, 2006). The last construct is perceived behavioral control which refers to the perceptions
about the ease or difficulty of engaging in a particular behavior and reflects individuals' perceptions that
they can face difficulties and obstacles (Ajzen & Fishbein, 1980). Perceived behavioral control is
believed to be a function of control beliefs that is the existence of factors that can influence the ability of
someone to act (Ajzen, 2002). These beliefs are divided into two parts as well: control belief strength
and power of control factor (Ajzen, 2006).

The TPB was used to understand a variety of behaviors in a sustainable consumption context and
was applied successfully to reveal factors affecting sustainable food consumption behavior in past studies
(e.g., Vassallo, Scalvedi & Saba, 2016; Vermeir & Verbeke, 2008; Yazdanpanah & Forouzani, 2015).
In addition, the TPB has been used to be appropriate in explaining fast-food consumption intentions and
behaviors intention across different cultures (e.g., Kim, Ahn & Kim, 2004; Mirkarimi et al., 2016; Seo,
Lee & Nam, 2011). For example, Seo et al. (2011) found that TPB accounted for fast-food consumption
successfully. It was revealed that Korean middle-school students' fast food consumption behavioral
intentions were significantly related to behaviors. In addition, it was stated that PBC was more related to
intention to consume fast-food than subjective norm, while no significant relationship was found between
attitudes toward fast food consumption and their intentions. In a similar vein, in Mirkarimi et al.' (2016)
study, antecedents of Iranian high-school students' fast food consumption behaviors were investigated in
the framework of TPB. It was found that fast-food consumption behavior was strongly related to
intention. It was verified that subjective norms and PBC were important determinants of intention of fast
food consumption, while no significant relationship existed between attitude and intention. Lastly, PBC
was found as the most proximal construct of intention. Padgett, Kim, Goh, and Huffman (2013) applied
the TPB to understand Chinese university students' fast food consumption. The results of the study
showed that attitude, subjective norm, and PBC, were found to have a positive influence on intentions to
fast food consumption and PBC had the strongest influence on intentions. Moreover, it was verified that
attitudinal beliefs, normative beliefs, and control beliefs positively affected attitude, subjective norm,
and PBC, respectively. Dunn, Mohr, Wilson, and Wittert (2011) identified that Australian participants'
fast-food consumption behaviors were significantly associated with behavioral intentions and the
intentions were explained by attitude, subjective norm, and PBC. Subjective norm was found to be the
strongest antecedent of intentions. Finally, the study result revealed that salient beliefs were significantly
related to central components of the original TPB Ajzen (1991, 2002, 2006) postulated.

As a result, the previous empirical studies showed that the TPB significantly explained fast-food
consumption behaviors. However, there are several important issues that need to be emphasized. Firstly,
some of the previous studies did not investigate the relationship between behavioral intentions and fast-
food consumption behaviors. In these studies, intentions or behaviors were included. Therefore, it is not
known how the relationship between these two variables is in the context of this topic. With this current
study, Ajzen (1991)'s statement that intention is the most important determinant of behavior was aimed
to test. Secondly, the most influential variable on intention and behavior was not clear. Some studies
emphasized the role of attitude (e.g., Kim et al., 2004), some of them stated that subjective norm is the
most predictor construct on intention and behavior (e.g., Wilson & Wittert, 2011) and a number of earlier
studies highlighted that PBC plays an important role (e.g., Padgett et al., 2013; Seo et al., 2011). Thirdly,
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some of the studies didn't state the explanation variance on intention and behavior. With the current
study, we aimed to test that higher or lower percentages of explained variance shows a stronger or weaker
strength of the relationship (Rosenthal & Rosenthal, 2011). Fourthly, earlier studies reflect the results
conducted with individuals of different ages such as college students and occupational groups in different
cultures, so it is not possible to generate these study results for pre-service science teachers who are still
undergraduate students in the present study settings. In addition, the difference of studying with pre-
service teachers is that they play an important role in raising future generations and their education at the
university affects their continued teaching profession. Finally, past studies aimed to understand
individuals' fast food consumption in terms of healthy nutrition. However, most importantly, no research
has examined studies in terms of sustainability. The reason why we attach the importance to this issue is
due to the fact that pioneering studies in the field frequently emphasize the importance of fast food as a
very important threat to sustainability (Feeley, Pettifor & Norris 2009; Gallego-Schmid, Mendoza &
Azapagic, 2019; Meldrum, Little, Sagoo, Mithani, McLauchlin & de Pinna, 2009; Schmitt & Jones,
2013; Watkins & Jones, 2015). Therefore, to fill the research gaps, this research aimed to explain pre-
service science teachers' fast-food consumption behaviors within the framework of sustainability, unlike
the previous ones because fast-food consumption has economic, environmental, and social effects which
are the three main pillars of sustainability, as well as health. With this study, we proposed that pre-service
science teachers with strong behavioral beliefs, normative beliefs, and control beliefs toward fast-food
consumption will more strongly have attitudes toward fast-food consumption, subjective norm, and
perceived behavioral control. It was also suggested that the more positive the attitudes and subjective
norm of pre-service science teachers towards fast food consumption and the greater the perceived
behavioral control, the greater their fast food consumption intentions. Based on the results of a series of
studies conducted by Icek Ajzen and his colleagues and previous empirical studies, the research
framework demonstrated in Figure 1 was tested in this study.
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Figure 1: Conceptual model of TPB (Ajzen, 2006)

2. METHOD

2.1. Research Design

The study was conducted in accordance with the cross-sectional study research design. In this
design, data are collected “from a sample that has been drawn from a predetermined population.
Furthermore, the information is collected at just one point in time, although the time it takes to collect
all of the data may take anywhere from a day to a few weeks or more.” (Fraenkel, Wallen & Hyun, 2012,
p.391). The data were collected during the spring semester of the education period (March to July 2019)
using self-administrated scales.

2.2.Sample and Data Collection

The sample of the study was determined by convenience sampling method and participated in the
study voluntarily. A total of 270 pre-service science teachers studying at the education faculties of
various universities in the central Anatolian region of Turkey participated in the study. Of the sample,
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%282.70 were female and 17.30% of them were male. Table 1 demonstrates more information related to
participant characteristics.

Table 1: Demographic Characteristics of Pre-Service Science Teachers

Characteristics Frequency Percentage
Gender

Female 223 82.70
Male 47 17.30
Grade Level

1 72 26.49
2 83 30.81
3 64 23.78
4 and more 51 18.92
Educational status of mother

Illiterate 34 12.70
Primary School 136 50.27
Middle School 55 20.27
High School 36 13.51
Undergraduate 7 2.70
Post Graduate Education 1 0.54
Educational status of father

Illiterate 4 1.35
Primary School 82 30.54
Middle School 72 26.76
High School 72 26.49
Undergraduate 35 12.97
Post Graduate Education 5 1.89
Monthly income of the family

Less than 1000 TL 33 12.16
1001 TL - 2000 TL 84 31.08
2001 TL - 3000 TL 65 24.05
3001 TL - 4000 TL 48 17.84
4001 TL - 5000 TL 18 6.76
More than 5001 TL 22 8.11
Location

City Center 136 50.54
District 69 25.68
Town 23 8.65
Village 41 15.14

2.3. Data Collection Tools

Data collection tools consisted of three parts. Firstly, demographic characteristics of participants
including gender, grade level, area of hometown, income, and educational status of the family were
determined. Secondly, instruments explaining salient beliefs (behavioral beliefs, normative beliefs, and
control beliefs) were developed. During the development process of these instruments, literature was
reviewed and an item pool was formed. Due to the wide variety of beliefs related to sustainable
consumption such as traveling, recycling, and energy (Yuriev et al., 2020), previously developed scales
consist ofitems specific to that field. In the current study, it was aimed to develop a fast food
consumption-based belief scale. In this framework, it was tried to produce qualified items that can answer
the questions mentioned in detail in the next section. Finally, constructs of TPB (attitude, subjective
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norm, perceived behavioral control, intention, and behavior) were adapted from pioneer studies (Ajzen
& Fishbein, 1980; Ajzen, 2002; Ajzen, 2006) and other empirical studies (e.g., Levy et al., 2018; Wang,
2009; Whitley et al., 2018; Yazdanpanah et al., 2015) to explain fast-food consumption behaviors by
modifying this study setting.

2.3.1. Construct Measures for Beliefs

Ajzen (2002) suggested having interviews to obtain salient beliefs including ‘Behavioral Beliefs’,
‘Normative Beliefs’, and ‘Control Beliefs’ of individuals. Semi-structured interviews were conducted
with 13 pre-service science teachers in Tiirkiye to generate items about behavioral beliefs, normative
beliefs, and control beliefs. The open-ended questions used in semi-structured interviews were adapted
from the study of Fishbein and Ajzen (2010). After explaining the purpose of the interview, conversations
related to the topic were carried out within 20-30 minutes. This elicitation study enables to reveal the list
of the most commonly held beliefs of pre-service science teachers’ fast-food consumption. The generated
items were revised in line with the opinions of experts who work in science education, environmental
education, and education for sustainable development. The open-ended questions measuring salient
beliefs are given below.

Behavioral Beliefs

1. What do you see as the advantages of fast-food consumption in terms of sustainable
development?

2. What do you see as the disadvantages of fast-food consumption in terms of sustainable
development?

Normative Beliefs
1. Are there any individuals or groups who approve or think you should not eat fast-food?
2. Are there any individuals or groups who approve or think you should eat fast-food?
Control Beliefs

1. Please list any factors or circumstances that would make it easy or enable you to avoid
consuming fast-food?

2. Please list any factors or circumstances that would make it difficult or prevent you to avoid
consuming fast-food?

A conducted subsequent pilot test with 100 pre-service science teachers showed the scales have
adequate question clarities. As a result, following the recommendations of Ajzen (2002, 2006), 46 items
were formed. However, because some statistical results including high skewness and kurtosis values and
low-reliability values were not within the recommended ranges, six items were deleted. In the final form
of the instruments, a 40-item scale with a 7-point Likert-type scale ranging from strongly disagree (1) to
strongly agree (7) was developed for measures of behavioral beliefs (Behavioral belief strength; 7 items
and, outcome evaluation; 7 items), normative beliefs (Normative belief strength; 6 items and motivation
to comply, 6 items) and control beliefs (Control belief strength; 7 items and power of control factor, 7
items).
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2.3.2. Construct Measures for the Constructs of the TPB

Among the constructs of the TPB, attitude (9 items), subjective norm (4 items), perceived
behavioral control (4 items), and fast-food consumption intention (5 items) were employed using a 7-
point semantic differential scale ranging from strongly disagree (1) to strongly agree (7). Finally, a four-
item measurement with a 7-point Likert-type scale was used to assess fast-food consumption behavior
(1 = never, 7 = always). More details on the scales are presented in the Appendix.

2.4. Data Analysis

The TPB was tested through a series of hierarchical multiple regression analyses. Before the
analyses, assumptions of the multiple regression analysis were tested (see result section) and exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) were performed in the development and
evaluation of the scales using SPSS and AMOS statistical programs.

EFA was applied to understand the interrelationships among a set of constructs and then CFA, on
the other hand, was used to confirm if the proposed model is suitable (Pallant, 2020). Since Bartlett's
Test of Sphericity was significant (p< 0.05) and Kaiser-Meyer-Olkin (KMO) index was higher than the
recommended value of 0.06 (Tabachnick & Fidell, 2019), factor analysis was suitable. In addition,
principal component analysis with varimax rotation was applied to construct the factor structure. It was
found that using Kaiser's criterion, 75.67% of the total variance was accounted for, the eigenvalues were
more than 1.0 and all factor loading values were above 0.4. The results of EFA revealed that the total
variance explained was 69.21%, the eigenvalues were above 1.0, and all items had a factor loading score
higher than 0.4 (See Appendix). On the other hand, the results of CFA using a maximum likelihood
estimation showed that the conceptual theoretical model showed a good fit to data (x°=626.13, df=160;
¥?/df=3.91; GFI=0.90 IFI=0.90, TLI=0.91 CFI=0.92; RMSEA=0.06; SRMR= 0.06) and as presented in
the Appendix, all the items in the factors were loaded above-suggested value of 0.60 (Chin, Gopal &
Salisbury, 1997). The internal consistency of the constructs showed that all of the Cronbach alpha (o)
values presented in Table 2 are higher than 0.70 as Nunnally (1978) suggested.

Table 2: Internal Consistency of the Constructs

Constructs Number of items Reliability values (o)
Attitude 9 0.84
Behavioral Belief Strength 7 0.85
Outcome Evaluation 7 0.84
Subjective Norm 4 0.81
Normative Belief Strength 6 0.76
Motivation to Comply 6 0.85
Perceived Behavioral Control 4 0.81
Control Belief Strength 7 0.93
Power of Control Factor 7 0.93
Intention 5 0.86
Behavior 4 0.76
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Subsequently, the descriptive and regression analyses were performed in line with the
relationships proposed in the theoretical conceptual model. Besides, some demographic variables
including gender, grade level, and location were controlled since they may affect the constructs in the
study (Liere & Dunlap, 1980; Pienaar, Lew & Wallmo, 2015). Firstly, the control variables were entered
in the analysis to predict the dependent variable (Step 1). Secondly, in addition to control variables, it
was tested whether other variables in the conceptual model explain the variance in the dependent variable
(Step 2). This process provided to test whether the constructs also directly influence variables further
down the chain when the demographic variables are controlled.

Finally, mediation analyses were performed using Goodman's (1) version of the Sobel test in line
with Baron and Kenny's (1986) suggestions. In particular, the following conditions should be provided
to perform a mediation analysis (Baron & Kenny, 1986; Kenny & Judd, 2014; Preacher & Leonardelli,
2020): 1) Independent variables should influence mediator variable. 2) In the absence of a mediator
variable, the independent variable should be related to the dependent variable. 3) There should be a
significant relationship between the mediator variable and the dependent variable. 4) In the presence of
a mediator variable, the effect of the independent variable on the dependent variable should be non-
significant.

3. FINDINGS
3.1.  Testing the Assumptions of the Multiple Hierarchical Regression Analysis

Before hierarchic multiple regression analysis, preliminary analyses were performed to ensure
assumptions of normality, linearity, multicollinearity, and homoscedasticity. Tabachnick and Fidell
(2019) proposed that skewness values should be < |2| and kurtosis values should be < |4] to provide an
assumption of normality. As indicated in Table 3, skewness and kurtosis values for all constructs were
suitable ranges. The sample size of 270 was considered to be fit and above (N>8m+50, N: sample size,
m: the number of independent variables) the suggested level for all models (e.g. when the dependent
variable is behavior, the number of the independent variable is 7. The equality of 270>8*7+50=106 was
achieved). And then, the examination of the collinearity statistics showed that all tolerance values were
above 0.1 and all variance inflation factor (VIF) levels were below 10. Hence, the assumption of
multicollinearity was also provided. Lastly, linearity and homoscedasticity were provided.

3.2. Descriptive and correlation analysis

Means, standard deviations, and intercorrelations of the constructs used in the study were
presented in Table 3. Regression analysis results showed that intention significantly and positively
correlated with behavior (r=0.46, p<0.01). In addition, it was found that attitude (r=0.17, p<0.01),
subjective norm (r=0.29, p<0.01), and perceived behavioral control (r=0.32, p<0.01) were significantly
and positively related to behavioral intention. The study also showed that the correlation between attitude
and two attitudinal beliefs, that is, behavioral belief strength (r=0.13, p<0.05) and outcome evaluation
(r=0.12, p<0.05), was significant. Considering the normative beliefs, a significant effect of subjective
norm on normative belief strength (r=0.33, p<0.01) and motivation to comply (r=0.29, p<0.01) was
found. On the other hand, control belief strength and power of control factor in the control beliefs were
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not significantly related to perceived behavioral control. The results of control variables revealed that
while gender was positively and significantly associated with perceived behavioral control (r=0.19,
p<0.01) and behavior (r=0.26, p<0.01), it was not significantly correlated with other constructs. Further,
grade level was positively and significantly related to behavioral belief strength (r=0.15, p<0.05),
intention (r=0.13, p<0.05), and behavior (r=0.13, p<0.01). However, no significant relationship between
grade level and other constructs was found. Lastly, it was obtained that the location was not significantly
related to any research constructs.

Table 3: Descriptive and Correlation Analysis

GenderGrade levelLocationATT BBS OE SN NBS MTC PBC CBS PCF INT BEV

Gender 1

Grade level0.01 1

Location 0.00 0.12 1

ATT -0.02 0.08 -0.04 1

BBS -0.05 0.15*  0.02013" 1

OE -0.08 0.12 -0.050.12°0.58" 1

SN -0.07 0.02 -0.050.16"0.38"0.43™ 1

NBS -0.00 0.02 -0.04 0.090.3070.33"0.33™ 1

MTC -0.07 0.01 0.00 0.040.28"0.38™0.29"0.61™ 1

PBC 0.19** 0.01 0.05 0.1470.16™ 0.12 0.04 0.11 0.04 1

CBS 0.05 -0.10  -0.08-0.15" 0.02 -0.09 -0.04 0.12" 0.08 -0.05 1

PCF -0.03 0.05 -0.10 -0.030.1970.23"0.2070.29"°0.24™ 0.050.34™ 1

INT 0.01 0.13* 0.060.17"0.4170.40™0.29™0.24"°0.20™0.32™ 0.010.20™ 1
BEV 0.26** 0.13*  0.050.18™ 0.15°0.16™ 0.1570.19™ 0.050.42"" -0.06 0.080.46™ 1
M - - - 5.64 519 580 562 5.05 5.00 5.09 4.29 538 4.814.08
SD - - - 1.06 1.37 107 1.24 121 1.37 1.21 1.70 1.48 1.470.93
Skewness - - --1.39 -0.99 -1.52 -1.35 -0.87 -0.62 -0.10 -0.13 -1.11 -0.50 0.24
Kurtosis - - - 255 0.61 3.48 1.97 0.62 -0.14 0.75-1.08 0.64 -0.38 0.33

Note: * Significant at 0.05 level (2-tailed), ** Significant at 0.01 level (2-tailed). ATT= Attitude, BBS= Behavioral Belief Strength, OE=
Outcome Evaluation, SN= Subjective Norm, NBS=Normative belief strength, MTC= Motivation to comply, PBC= Perceived Behavioral
Control, CBS= Control belief strength, PCF= Power of control factor, INT= Intention, BEV=Behavior, Mean=M, SD=Standard Deviation.

3.3. Hierarchical Regression Analysis: Testing Proposed Model

In the framework of the TPB, hierarchical multiple regression analysis was conducted to assess to
what extent salient beliefs, attitude, subjective norm, and perceived behavioral control can explain
intention and behavior, and to examine the mediating influence of intention on behavior. Firstly, in case
behavior is the dependent variable, the effect of gender, grade level, and location were examined as
demographic variables in Step 1 of the hierarchical model and these variables explained 8% of the
variance in behavior (F (3, 266) = 8.35, p < 0.001, Adj. R? = 0.08, effect size (f*) =0.09). When the
intention was added in Step 2 of the hierarchical model, 27% of the variance in behavior was explained
(F (1, 265) = 71.96, p < 0.001, Adj. R? = 0.27, 2=0.37). In the next stage, attitude, subjective norm, and
perceived behavioral control were entered in Step 3 and the three variables accounted for 33% of the
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variance in behavior (F (3, 262) = 9.28, p < 0.001, Adj. R? = 0.27, f2=0.49). Lastly, gender (5=0.21,
p<0.001), intention ($=0.34, p<0.001), and perceived behavioral control ($=0.26, p<0.001) were
significant predictors of the behavior.

In the second analysis, when intention was determined as a dependent variable, the demographic
variables were added to the hierarchical model in Step 1. These variables accounted for a non-significant
amount of variance in intention (F (3, 266) = 1.72, p>0.05, Adj. R? = 0.01, 2=0.01). Besides, attitude,
subjective norm, and perceived behavioral control were entered in Step 2 of the hierarchical model and
the three variables explained %19 of the variance in intention (F (3, 263) = 20.70, p < 0.001, Adj. R? =
0.19, f2=0.24). However, grade level (8=0.13, p>0.005), subjective norm (#=0.26, p<0.001), and
perceived behavioral control ($=0.31, p<0.001) were significantly associated with intention. Results of
regression analysis with regards to intention and behavior are reported in Table 4.

Table 4: Hierarchical Regression Analysis to Predict Intention and Behavior

B %095 CI t p Adj. F df p f2
RZ
DV: Behavior
Step 1: 0.08 835 3,266 0.000 0.09
Gender 0.26 1.41,3.66  4.43 0.000
Grade level 0.13 0.04,093 216 0.031
Location 0.03 -0.28,0.48 0.53 0.598
Step 2: 0.27 71.96 1,265 0.000 0.37
Gender 0.26 151,352 495 0.000
Grade level 0.07 -0.12,0.67 136 0.175
Location 0.01 -0.31,0.37 0.19 0.849
Intention 0.45 0.17,028 8.48 0.000
Step 3: 0.33 9.28 3,262 0.000 0.49
Gender 0.21 1.11,3.07 421 0.000
Grade level 0.08 -0.09,0.67 151 0.132
Location 0.01 -0.30,0.35 0.15 0.881
Intention 0.34 0.11,0.23 6.02 0.000
Attitude 0.08 -0.01,0.07 158 0.116
Subjective norm 0.04 -0.05,0.11 0.76  0.449
Perceived behavioral 0.26 0.12,0.28 4.79 0.000
control
DV: Intention
Step 1: 001 174 3,266 0.159 0.01
Gender 0.01 -2.22242 0.09 0.930
Grade level 0.13 0.03,1.85 2.04 0.040
Location 0.05 -0.48,1.09 0.78 0.440
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Step 2: 0.19 20.70 3,263 0.000 0.24
Gender -0.03 -2.74,155 - 0.583
0.55

Grade level 0.11 0.01,1.66 2.00 0.047

Location 0.05 -0.39,1.03 0.88 0.380

Attitude 0.08 -003,0.15 140 0.164

Subjective norm 0.26 0.23,056 4.73 0.000

Perceived behavioral 0.31 0.30,0.63 5.40 0.000

control

Note: DV: Dependent Variable, 95% CI: 95% confidence interval, If the Cl excludes zero, the f is assumed to be statistically significant by
conventional standards (Smithson, 2003), f>=effect size. Population effect size index for multiple correlation. For multiple correlation, f of 0.35
is defined to be large, and f? of 0.15 is defined to be medium, 2 of 0.02 is defined to be small (see Cohen, 1992).

Considering the effect of beliefs on attitude, subjective norm, and perceived behavioral control
(see Table 5), it was revealed that when attitude is the dependent variable and demographic variables
were entered in Step 1 of the hierarchical model, this group of variables did not explain significantly
variance in attitude (F (3, 266) = 0.84, p >0.001, Adj. R? = 0.00, >=0.00). Similarly, when behavioral
belief strength and outcome evaluation were entered in Step 2 of the hierarchical model, these beliefs
did not account for a significant amount of variance in attitude (F (2, 264) = 2.26, p > 0.001, Adj. R? =
0.01, =0.01).

When the subjective norm is the dependent variable and demographic variables were entered in
Step 1 of the hierarchical model, no significant variance of demographic variables in subjective norm
was found (F (3, 266) = 0.74, p >0.001, Adj. R* = 0.00, f°=0.00). Further, normative belief strength and
motivation to comply were entered in Step 2 of the hierarchical model and it was found that these beliefs
explained a significant increase in variance of subjective norm (F (2, 264) = 17.46, p < 0.001, Adj. R? =
0.11, =0.12). Gender (5= 0.06, p>0.05), grade level (5=0.02, p=0.803), location (5=-0.04, p>0.05) and
motivation to comply ($=0.14, p>0.05) were not significantly related to subjective norm. On the other
hand, normative belief strength (5=0.24, p<0.001) was significantly related to the subjective norm.

Lastly, if perceived behavioral control is assigned as the dependent variable and demographic
variables were entered in Step 1, only 3% of variance in perceived behavioral control was explained by
demographic variables (F (3, 266) = 3.46, p < 0.05, Adj. R? = 0.03, =0.03). Next, control belief strength
and power of control factor were added to Step 2 of the hierarchical model. However, these variables did
not change significantly the variance in perceived behavioral control beyond that explained by the initial
set of demographic variables (F (2, 264) = 1.16, p > 0.001, Adj. R? = 0.03, f>=0.03). Finally, it was found
that only gender ($=0.19, p<0.01) made a significant contribution to this model.
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Table 5: Hierarchical Regression Analysis to Predict Attitude, Subjective Norm, and Perceived Behavioral

Behavior

B %95 ClI t P dej. F df p 2
DV: attitude
Step 1: 0.00 0.84 3,266 0.471 0.00
Gender -0.02 -3.40,2.61 -0.26 0.794
Grade level 0.09 -0.32,2.03 143  0.155
Location -0.05 -1.44,0.60 -0.82 0414
Step 2: 0.01 2.26 2,264 0106 0.01
Gender -0.01 -3.16,2.85  -0.10 0.918
Grade level 0.07 -0.53,1.84 1.09 0.278
Location -0.05 -1.40,0.63 -0.75 0.451
Behavioral Belief Strength 0.09 -0.06,0.23 1.14  0.255
Outcome Evaluation 0.06 -0.11,0.27 0.82 0.414
DV: Subjective norm
Step 1: 0.00 074 3,266 0527 0.00
Gender -0.07 -2.53,061  -1.21 0.229
Grade level 0.02 -0.50,072 0.35 0.725
Location -0.05 -0.76,0.30  -0.84 0.400
Step 2: 0.11 1746 2,264 0.000 0.12
Gender -0.06 -2.32,0.65 -1.10 0.271
Grade level 0.02 -0.51,065 0.25 0.803
Location -0.04 -0.68,0.32 -0.72 0474
Normative belief strength 0.24 0.07,0.26 3.27 0.001
Motivation to comply 0.14 -0.01,0.17 1.88 0.061
DV: Perceived behavioral
control
Step 1: 0.03 346 3,266 0.017 0.03
Gender 0.19 0.86,3.88 3.09 0.002
Grade level -0.00 -0.57,061  0.07 0.948
Location 0.05 -0.28,0.74  0.88 0.379
Step 2: 0.03 1.16 2,264 0.315 0.03
Gender 0.19 0.89,3.92 3.14  0.002
Grade level -0.01 -0.64,056  -0.13 0.899
Location 0.06 -0.27,0.76 0.95 0.342
Control belief strength -0.07 -0.08,0.02 -1.13  0.258
Power of control factor 0.09 -0.02,0.10 1.35 0.179

Note: DV: Dependent Variable, 95% CI: 95% confidence interval, f?=effect size. Population effect size index for multiple correlation. For
multiple correlation, f2 of 0.35 is defined to be large, and f2 of 0.15 is defined to be medium, 2 of 0.02 is defined to be small (see Cohen, 1992).
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3.4. Mediation Analyses

In the study, mediation analyses were conducted to examine mediating effect of intention on
relationships, with Model 1, Model 2, and Model 3 via the Sobel test in four steps based on Baron and
Kenny's (1986) suggestions. First, the attitude (5=0.13, p<0.01), subjective norm ($=0.43, p<0.001), and
perceived behavior control (5=0.49, p<0.001) were significantly related to intention, expressing that the
effects of all independent variables on mediating variable were significant. Second, the coefficient effect
of attitude, subjective norm, and perceived behavioral control on behavior were respectively 0.07
(p<0.01),0.11 (p<0.05), 0.32 (p<0.001), indicating that in the absence of a mediator variable independent
variables had a significant total effect on the dependent variable. Third, the intention was significantly
associated with behavior for Model 1 (=0.22, p<0.001), Model 2 (5=0.23, p<0.001), and Model 3
($=0.180, p<0.001). Lastly, only subjective norm ($=0.01, p>0.05) had a non-significant effect, while
attitude (5=0.04, p<0.05) and perceived behavior control ($=0.23, p<0.001) were significantly and
directly related to behavior in the presence of the intention. In the Sobel test, results showed that attitude
($=0.03, p<0.05), subjective norm (5=0.10, p<0.001), and perceived behavior control (5=0.09, p<0.001)
were significantly associated with behavior indirectly. Overall, in the study, it was revealed that
mediating effect of intention was significant for Model 2, unlike Model 1 and Model 3. Table 6 includes
the details regarding direct effect, indirect effect, and total effect.

Table 6: Direct, Indirect, and Total Effects as well as 95% Confidence Intervals in Particular Mediation Models

IndependentMediatorDependentDirect effect Indirect effect Total effect
riable riable
varaples Vanale o resmwcn  p B [95%CI] p B [95%Cl] p
Model 1 ATT INT BHV 0.04 [0.000, 0.049  0.03 [-0.176, 0.007  0.07 [0.026, 0.118]0.002
0.085] 0.236]
Model 2 SN INT BHV 0.01 [-0,073, 0.808  0.10 [-0.202, 0.000  0.11 [-0.073, 0.017
0.094] 0.399] 0.094]
Model 3 PBC INT BHV 0.23 [0.152,0.316]0.000  0.09 [-0.193, 0.000  0.32 [0.239, 0.406]0.000
0.371]

Note: z and p value in indirect effect are Sobel test results. ATT= Attitude, SN= Subjective Norm, PBC= Perceived Behavioral Control, INT=
Intention, BHV=Behavior.

4. DISCUSSION AND IMPLICATIONS

Understanding fast food consumption behaviors within the framework of sustainability is complex
and multidimensional. This study attempted to test the TPB to understand pre-service science teachers’
fast food consumption intentions and behaviors within the framework of sustainability. Three variables
including gender, grade level, and location were added to regression analysis as control variables since
they may influence the study result. The conceptual model explained 19% of the variance in intention
and 33% of the variance in behavior implying that incorporating volitional and non-volitional factors
into the context of fast food consumption based on sustainability validated the applicability of the
proposed model. In other words, the results provided a solid theoretical basis for the sustainable
consumption behavior literature.

Overall, the results of the study showed that almost all predictors of subjective norm, intention,
and behavior had a positive influence on the next construct in the causal chain, while the impact of
determinants of attitude and perceived behavioral control on the next variable in the model was not
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significant. Considering the effect of the additional variables, it was revealed that, in addition to control
variables, when new variables were entered into the model, the model's explanatory power increased in
many cases. Particularly, the variance in perceived behavioral control, intention, and behavior was better
explained when other predictor constructs were entered into the chain. More specifically, intention
increased significantly explanatory power in Step 2 and the variance was significantly strengthened by
perceived behavioral control as well as intention in Step 3. Similarly, subjective norm, and perceived
behavioral control reinforced the explained variance when they entered the model next to attitude and
control variables. Lastly, normative belief strength and motivation to comply made a significant
contribution to the explanatory power of the model. However, antecedents of attitude and perceived
behavioral control didn’t’ benefit the chain on the model when they were involved in addition to control
variables. These findings approve the causal order of the constructs in the chain, moving from two salient
beliefs to subjective norm but not attitude and perceived behavioral control which in turn are related to
intention to consume sustainablyand sustainable consumption behavior respectively.

Considering the interrelationship among the constructs within the model, attitude was not related
to intention and behavior, while subjective norm had an effect on intention but not behavior. Moreover,
there was a positive relationship between perceived behavioral control and intention and behavior. These
general findings imply that the stronger the normative beliefs of a person, the stronger the subjective
norm, and thus, the more likely it is to have a strong intention. The results also inrefer that people who
have powerful perceived behavioral control for difficulties and obstacles toward sustainable
consumption more strongly base their decisions to engage in these behaviors. Accordingly, these results
revealed that sustainable food consumption is not seen as a social norm and receiving the approval of
people whose opinions are valued with regards to avoiding fast-food products is not important for
sustainable consumption in Tiirkiye. These findings are consistent with a variety of earlier researches on
pre-service and in-service science teachers (e.g., Ates, 2020a, 2020b) and other pro-environmental based
studies (e.g., Liu et al., 2020; Taufigue & Vaithianathan, 2018; Yadav & Pathak, 2016). Surprisingly,
contrary to the current study, attitude was found to be a significant construct in sustainable food
consumption in the majority of recent studies (e.g., Aitken, Watkins, Williams & Kean, 2020; Coker &
van der Linden, 2020). This finding implies that to promote pre-service science teachers’ intentions and
behaviors to not consume fast food, strengthening their attitudes towards fast food consumption can be
effective. Considering the fast food consumption, some of the earlier studies found no significant effect
of attitude on intention and behavior (e.g., Mirkarimi et al., 2016; Seo et al., 2011), while others reported
a significant relationship (e.g., Ajzen & Sheikh, 2013; Dunn et al., 2011; Padgett et al., 2013).
Accordingly, this situation shows that the effect of attitude on fast food consumption has not yet been
fully established in terms of general consumption and sustainable consumption, thus the current study
makes an important contribution to relevant literature. One of the most important reasons why attitude
is not a significant determinant of behavior is due to the determinants of attitudes (Fishbein & Ajzen,
2010). As far as the TPB is concerned, attitudes are based on easily salient beliefs about the possible
consequences of behavior, whether effective or not. In this vein, when individuals are prompted to think
about engaging in a behavior, their attitude towards this behavior is determined by their easily salient
beliefs about the outcomes of doing it (Ajzen & Sheikh, 2013). More importantly, if behavior is generally
determined by perceived behavioral control, attitudes are not expected to have a significant impact on
intentions and behaviors (Fishbein & Ajzen, 2010). Considering the determinants of attitude are salient
beliefs and perceived behavioral control was an important predictor of intention and behavior in the
present study, it can be seen as an expected situation that the attitude does not have a significant effect
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on intention and behavior. Results of the study also showed that attitudinal beliefs and control beliefs
have no influence on attitude and perceived behavioral control implying that individuals who perceived
positive results of consuming fast food with regards to sustainability are not likely to have a positive
assessment of consuming behaviors. Further, we can conclude that people who perceive the presence of
factors that may affect their sustainable consumption do not have higher perceptions about the ease of
engagement in consumption behavior.

Our findings demonstrated that, among the personal characteristics, gender and grade level had a
significant effect on fast food consumption behaviors, while only grade level was related to intention to
consume fast food. These results implied that gender role in the community plays an important role in
fast food consumption behaviors with regards to sustainability. In particular, female customers showed
a greater willingness to consume sustainable foods. Consistent with earlier theories such as social role
theory and evolutionary psychology, gender differences in fast food consumption behaviors were
identified in this study. Previous empirical studies also emphasized the gender role in sustainable
consumption behaviors (Bloodhart & Swim, 2020; do Prado & de Moraes, 2020; Lazaric et al., 2020).
In addition, it was found that there is a positive relationship between grade level and sustainable
consumption behaviors implying that the education that pre-service science teachers received at the
university had a positive effect on their sustainable consumption perspectives. This result is in line with
past study results conducted with pre-service science teachers (e.g., Afacan, 2020).

Finally, the mediation analysis which provides important support to explain fast food consumption
behaviors within the framework of sustainability for the causal structure of the TPB revealed that
intention mediated the effect of subjective norm on behavior. This finding is consistent with some earlier
studies on sustainable consumption (e.g., Paul, Modi & Patel, 2016), while others found non-significant
predictors of sustainable consumption behavior just as Taufique and Vaithianathan (2018). Since the
influence of the views of people who are important to individuals on behavior differs according to the
type of sample, age-range, and culture in which they are located, the different results obtained in the
studies conducted in this field are thought to explain the reason for this finding. Accordingly, the
significant mediating effect of intention should not be ignored, as the results show, using the variable as
a mediator is effective when researchers broaden, and deepen an existing theory and develop new
theories or models. Considering the mediating characteristics of this variable, future researchers in
environmental psychology and education who investigate the role of attitude, subjective norm, and
perceived behavioral control in forming behavior, should manage and progress this mediator variable
efficiently.

The findings have some implications for researchers, environmental and science educators, policy-
makers, and curriculum makers. Before the professional life of pre-service science teachers, there are
several situations to consider. Since they are still university students, the results of the study provide
preliminary insights and help science educators and policymakers to develop sustainable education
interventions and make the necessary educational arrangements. During intervention programs, targeting
rational considerations such as volitional (attitude and subjective norm) and non-volitional (perceived
behavioral control) may be effective in encouraging sustainable consumption behaviors of pre-service
science teachers. Future research can investigate the effectiveness of intervention programs that target
rational considerations, for example, educational programs at universities that propose to strengthen
attitude, subjective norm, and perceived behavioral control and make a comparison of their effectiveness
to traditional education programs. Finally, since pre-service teachers are the most important factor to
shape future students’ psychological characteristics such as beliefs, attitudes, and behaviors related to
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sustainable consumptions, the number of courses related to environmental and sustainability education
should be increased and their scope should be expanded in pre-service teacher education programs
(Yildinm & Semiz, 2019).

4.1. Limitation and future studies

Even though the current study provides useful theoretical and practical implications based on
findings, some limitations need to be carefully considered for future studies. First, the data of this study
were collected from pre-service science teachers in Tiirkiye. Therefore, this should be taken into account
when generalizing to other participants and cultures. A cross-cultural test can improve the validity of the
model regarding intentions and behaviors and thus new studies using different participants is necessary
to examine whether the results of this study can be generalized to various fields. Second, data collection
tools relied on self-reported measures. Thus, participants tend to express their behaviors differently due
to social desirability. In subsequent studies, data can be collected through observed behaviors. Third, this
study was based on fast food consumption within the framework of sustainability; therefore, it is
somewhat difficult to generalize the study results to general pro-environmental behaviors. Finally, the
study was conducted within the framework of the TPB that reflects rational considerations and includes
volitional and non-volitional dimensions. Understanding fast food consumption within the scope of
sustainability is insufficient in terms of many psychological considerations such as normative/morale,
pro-social motives, environmental identity, and value orientations. Hence, future research can
merge/combine the TPB with other personal and social theories such as value belief norm theory, value
identity theory, and norm activation model.

Appendix

Construct measures for TPB

Construct Item No  Statements Factor Factor Source
Loading Loading
(EFA) (CFA)

Behavioral Belief BBS1 I will be healthier. 0.58 0.60 Self-
Strength BBS 2 I consume unprocessed foods as much as possible. 0.62 0.60 developed
(If 1 pay attention to my BBS3  |spend less money on my food consumption. 0.55 0.62
fast food BBS4  Irespect animal rights. 0.60 0.61
consumption...) BBS5 I will take care of the environment. 0.53 0.62

BBS 6 I support local production. 0.55 0.61

BBS 7 I reduce my ecological footprint. 0.64 0.61
Outcome Evaluation OE1 Being healthier 0.53 0.60 Self-
(How important are the OE 2 Consuming as much unprocessed foods as possible ~ 0.58 0.61 developed
following situations to OE 3 Spending less money on my food consumption 0.54 0.63
you?) OE 4 Respecting animal rights 0.51 0.66

OE5 Taking care of the environment 0.52 0.63

OE6 Supporting local production 0.53 0.67

OE7 Reducing my ecological footprint 0.54 0.61
Attitude ATT1 It affects the economy of the country negatively. 0.58 0.64 Ajzen (2002)
(Consuming Fast ATT2 It harms natural resources. 0.59 0.62 Yazdanpanah
Food...) ATT 3  Itis harmful to the health. 0.57 0.63 et al. (2015)

ATT 4 It is harmful to the environment. 0.62 0.64

ATT5 It causes air / environmental pollution. 0.64 0.68

ATT 6 It causes hazardous waste to be generated. 0.68 0.70

ATT 7 It leads to extravagance. 0.67 0.72

ATT 8  Itisnot hygienic. 0.70 0.71

ATT9 It causes hunger. 0.73 0.72
Normative Belief NBS1 My family 0.51 0.60 Self-
Strength (The following NBS2 My friends 0.53 0.65 developed

Anadolu Universitesi Egitim Fakiiltesi Dergisi (AUJEF), 6(4), 355-382



376

Hiiseyin ATES ve Kibar SUNGUR GUL

persons or institutions
expect me to be careful
about consuming fast-
food products.)

(0=0.76)

Motivation to Comply
(How important is the
expectations of  the
following people or
institutions for you to
consume fast-food
products?)

Subjective norm

Control Belief Strength
(To what extent are the
following conditions
possible?)

Power of Control
Factor (Providing the
following conditions
will make it easier for
me to stay away from
fast-food products.)

Perceived Behavioral
Control

Fast Food
Consumption

Intention

Fast Food

Consumption Behavior

NBS 3
NBS 4
NBS 5
NBS 6
MTC1
MTC 2
MTC 3
MTC 4
MTC5
MTC 6

SN1

SN2

SN3

SN 4

CBS1

CBS2

CBS3

CBS4

CBS5

CBS6

CBS7

PCF 1

PCF 2

PCF 3

PCF 4

PCF 5

PCF 6

PCF 7

PBC1
PBC 2

PBC 3

PBC 4

INT 1

INT 2

INT 3

INT 4

INT 5

BEH 1
BEH 2

BEH 3

BEH 4

My relatives

Society

Ministry of Education

Instructors | Take Courses at the University

My family

My friends

My relatives

Society

Ministry of Education

Instructors | Take Courses at the University

People I value think I should consume non-fast foods.
People whose opinions | care about support me
avoiding fast-food products.

People whose opinions | care about think that |
should stay away from fast food products.

People whose opinions | care about want me to stay
away from fast food products.

In the production of foods other than fast food, the
world's natural resources are used in a balanced way.
Recycling of foods other than fast food is properly
packaged.

Production of foods other than fast food is done in a
health-friendly way.

Water consumption during the production of foods
other than fast food has a low environmental impact.
Environmentally friendly products are used in the
production of foods other than fast food.

Products that contribute to the country's economy are
used in the production of foods other than fast food.
Foods with low calorie value are preferred in the
production of foods other than fast food.

Balanced use of the world's natural resources in the
production of foods other than fast food

Proper packaging of recycling of foods other than fast
food

Production of foods other than fast food beneficial to
health

Low environmental impact of water consumption
during the production of foods other than fast food
Use of environmentally friendly products in the
production of foods other than fast food

Using products that contribute to the national
economy in the production of foods other than fast
food

Preferring foods with low calorie value in the
production of foods other than fast food

It is mostly up to me whether or not buy fast food

It is possible for me to avoid consuming fast food
products in the coming months if | want.

It is difficult for me to stay away from fast food
regularly in the coming months.

Even though | know how wrong it is, | can't help
myself from consuming fast-food products.

I plan not to consume fast food products in the
coming days.

I will make an effort not to consume fast food
products in the coming days.

| decide not to consume fast food products in the
coming days.

I will consume non-fast food products even if | have
to pay more.

I think not to consume fast-food products in order to
protect the environment.

| consume fast food.

When choosing food products, | consider the
environmental impact of the products.

When choosing food products, | prefer those who
contribute to the national economy among the
products.

How often do you consume fast food?

0.55
0.51
0.57
0.54
0.56
0.56
0.57
0.54
0.53
0.59

0.69

0.61

0.68

0.66

0.57

0.57

0.51

0.53

0.56

0.58

0.59

0.59

0.55

0.56

0.54

0.52

0.56

0.56

0.54
0.69

0.66

0.67

0.69

0.69

0.64

0.61

0.59

0.54
0.56

0.59

0.58

0.62
0.63
0.64
0.66
0.61
0.61
0.64
0.62
0.63
0.64

0.71

0.70

0.69

0.66

0.61

0.66

0.65

0.61

0.62

0.66

0.67

0.66

0.61

0.62

0.68

0.67

0.69

0.66

0.61
0.70

0.72

0.71

0.73

0.71

0.77

0.75

0.71

0.60
0.62

0.64

0.66

Self-
developed

Ajzen (2002)
Yazdanpanah
et al. (2015)

Self-
developed

Self-
developed

Ajzen (2002);
Yazdanpanah
et al. (2015)

Ajzen (2002);
Wang (2009)

Levy et al
(2018);
Whitley et al.
(2018)

Note. EFA: Exploratory factor analysis, CFA: Confirmatory factor analysis
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