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Objectives: To examine the level of knowledge, attitudes, and behavior of students on

topics related to climate change and the relationship between those variables.

Methods: A cross-sectional study using an online questionnaire, including 704 students.

Statistical analysis was performed using Pearson correlations, t-tests, one-way ANOVA,

and regression models.

Results: Only 42% of participants understood what climate change meant, and 14%

indicated their indifference toward it. Students had a moderate level of knowledge about

the impact of climate change, and their attitudes were moderately positive, yet they

demonstrated poor environmental behavior. We found positive relationships between

variables, with attitudes mediating the relationship between knowledge and behavior.

Women demonstrated more pro-environmental behavior than men.

Conclusions: Our results highlight the importance of raising awareness of climate

change’s effects and its mitigation. Pro-environmental behavior requires long-term

thinking and priorities for the future rather than benefits in the present. Future

environmental education campaigns should emphasize individual contributions to

environmental impacts in the context of climate change, as well as environmentally

relevant consumption habits. We suggest including an introductory reflective and

emancipatory course in environmental studies in all departments, emphasizing public

health aspects.

Keywords: climate change, sustainability, environmental responsibility, knowledge and environmental attitudes,

pro-environmental behavior

INTRODUCTION

Climate change is one of the most significant global threats to humanity in the twenty-first century.
Although there are many processes in nature that affect average global temperature, human activity
continues to be themain factor contributing to the acceleration of climate change through processes
such as greenhouse gas emissions, increases in aerosols, and changes to land cover (NASA, 2019).

Public health is expected to be significantly affected by climate change—both directly through
physiological effects (the intensity and frequency of heat and cold waves) and indirectly through
chronic and contagious diseases, as well as throughmortality andmorbidity rates as a result of other
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factors, such as road accidents, fires, undernourishment,
immigration, and others. These issues will also place burdens on
health care and welfare systems (Swiss Re Institute, 2021). In view
of the effects of climate change, it is important to examine the
level of knowledge, attitudes, and behavior of the public. A better
understanding of these variables should improve the current
debate on the impact of human behavior on the environment
and health.

Relationship Between Knowledge,
Attitudes, and Pro-environmental Behavior
Knowledge alone cannot adequately predict pro-environmental
behavior. Attitudes are essential for driving the transformation
of knowledge to pro-environmental behavior (Dopelt et al.,
2019). Despite the complex relationship between these
components, researchers have shown that expanding knowledge
via educational activities leads to more positive attitudes toward
the environment and more responsible behavior.

Michaels (2012) found that, among the Israeli public,
the increase of media coverage positively correlates with the
public’s understanding of climate change and its consequences.
Moreover, concerns about climate change and understanding
that climate change has anthropogenic causes are related to
pro-environmental perceptions and behaviors.

Yang et al. (2018) examined the level of knowledge and
perceptions about climate change and its effects among 1,387
medical, nursing, and public health students at five universities
in China. Most respondents believed that climate change is bad
for human health (88%), and 67% believed that climate change
is controllable. The level of knowledge predicts an increase in
awareness of the adverse effects of climate change amongmedical
and nursing students; however, it was not as significant for their
public health colleagues. Researchers concluded that students
could identify the direct links between weather events and health
but were less likely to understand the implications of climate
change’s complex and long-term processes.

Further research shows that most students understand that
climate change is real and occurs primarily due to human-made
factors. Although most students express concern about climate
change, many of them hold misconceptions about the effects
of long-term climate change and do not fully understand the
potential impact of individual responsibility (Özdem et al., 2014;
Wachholz et al., 2014). At the same time, other studies have
shown a strong relationship between attitudes and environmental
behavior among students and that positive attitudes can mediate
and influence the relationship between knowledge level and
environmental behavior (Milfont, 2012; Dopelt et al., 2019;
Stevenson et al., 2019).

In summary, studies show that there is a gap in the
environmental field between declared attitudes and actual
decisions or behavior. For example, a survey conducted in the
U.S. found that 40% of participants hold favorable opinions
about “green” products. However, they do not purchase them for
several reasons, such as cost, accessibility, or convenience (Cohen
and Murphy, 2001).

This study examines the level of knowledge, attitudes, and
behavior among students in Israel on topics related to climate
change and the relationship between those variables. The
research hypothesis is that positive relationships will be found
between knowledge, attitudes, and environmental behavior,
whereby attitudes mediate the relationship between knowledge
and behavior.

METHODS

Study Population and Sample
This study was a cross-sectional study among students enrolled
in Ashkelon Academic College from a various socio-economic
status. According to the Students Administration Office, 3,707
students studied at the college in the academic track during 2019,
70% of whom were women. In total, 704 students answered the
questionnaire (19% of students at the college). As an exclusion
criterion, pre-academic students were not included in the study.

Research Tools and Research Process
An anonymous, closed, self-completion questionnaire was used.
We did not find questionnaires in Hebrew that measured the
research variables, so we translated selected questions from
a validated existing English questionnaire (Hope, 2016) and
added more questions to adapt the questionnaire to the Israeli
context. First, the relevant questions were translated from English
to Hebrew, then from Hebrew to English, and back again
to Hebrew; then, the versions were compared to verify the
reliability of the translation. Second, the questionnaire was
validated by two health and environmental experts using a
content validation method, and their comments were integrated
into the questionnaire. Then, a pilot study was conducted among
30 students studying at other colleges. We asked them to write
comments on the questionnaire and four unclear questions
were edited. The internal reliability of the piloted questionnaire
was tested for the knowledge, attitude, and behavior sections
(Cronbach’s α = 0.86, 0.88, and 0.75 respectively).

After approval from the Ashkelon Academic College Ethics
Committee, the questionnaire was programmed using Qualtrics
and distributed to the students on December 5, 2019. After
one reminder, the survey was locked on December 25, 2019.
The average time to complete the questionnaire was 5min.
There were 822 entries to the questionnaire, and 704 students
completed it (85% of entering were completed).

The questionnaire was comprised of 49 closed questions,
as follows:

1. Demographic information—gender, age, relationship status,
city of residence, academic department, and nutritional
lifestyle (omnivore/vegetarian/vegan).

2. Knowledge—Participants were asked whether they had heard
of “climate change” and whether they understand what it
means. In addition to those questions, the knowledge section
included a 13-item knowledge questionnaire. They were asked
to indicate whether they thought the statement was true or not.
The questionnaire reliability was Cronbach’s α = 0.85.
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TABLE 1 | Description of sample characteristics (n = 704).

Characteristic n %

Male 230 33

Female 474 67

In a relationship 428 61

Omnivore 642 91

Vegetarian/Vegan 62 9

Discipline

Humanities and social sciences 415 59

Health sciences 169 24

Computer science and management 120 17

Home District

Ashkelon District 392 56

Southern District 144 21

Central District 74 10

Jerusalem District 33 5

Unspecified 61 9

3. Attitudes—Participants were asked how they felt about
climate change (e.g., scared, worried, sad, indifferent). In
addition, there were 18 questions relating to attitudes toward
climate change, in which respondents were asked to indicate to
what extent they agree with the statement on a Likert scale of
1 (strongly disagree) to 5 (strongly agree). The questionnaire
reliability was Cronbach’s α = 0.90.

4. Behavior—Participants were asked nine questions to rate the
extent to which each of the statements describes their behavior
on a Likert scale ranging from 1 (not at all) to 5 (to a large
extent). The questionnaire reliability was Cronbach’s α = 0.78.

Data Analysis
The data were analyzed using SPSS v. 26 (IBM, Armonk, NY,
USA). The exploratory data analysis demonstrated that the data
was normally distributed, and parametric statistical tests were
used. The relationships between the variables were examined by
calculating Pearson correlations. Mediation was examined using
linear regressions, according to the Baron and Kenny method
(Baron and Kenny, 1986). Differences between groups were
examined using independent-samples t-tests or one-way analysis
of variance (ANOVA). Finally, hierarchical linear regression
models were compiled to predict pro-environmental behavior.

RESULTS

Description of Sample Characteristics
The sample included 704 students aged 19–55 (average
26.5±9.5). Table 1 describing sample characteristics.

Level of Knowledge
Most participants (80%) had heard of the term “climate change.”
Only 42% answered that they completely understood what is
meant by “climate change,” 32%moderately understood, and 26%
did not understand what climate change is.

TABLE 2 | Distribution of responses to the knowledge questionnaire.

As far as you know, can climate

change cause...?

Correct

(%)

Incorrect

(%)

Don’t know

(%)

Aggravation of air pollution 88 4 8

Increase in air temperatures 87 5 8

Desertification 85 5 10

Agricultural damage (loss of crops

and loss of farming land)

85 6 9

Increase in the number of natural

disasters, such as hurricanes, floods,

and earthquakes

82 6 12

Decrease in the variety of plant and

animal species

81 7 12

Decrease in rainfall 74 11 15

Less fish in the sea/ocean 72 10 18

Rising sea levels 71 10 19

Increase in morbidity 68 9 23

Increase in ocean temperature 65 8 27

Decrease in air temperatures 58 24 18

Migration of people due to

displacement from their homes

52 19 29

The distribution of responses to the statements that examined
the level of knowledge concerning the damages caused by climate
change is presented in Table 2.

To construct the variable “level of knowledge,” we counted
the number of correct answers provided by each participant. The
variable ranged from 0 to 13. The mean value of the knowledge
variable was 9.63± 3.56.

Attitudes
The distribution of responses to statements that examined
attitudes is presented in Table 3, and the categories were
combined as follows: Answers 1 and 2 were combined into
the category “disagree,” answer 3 remained “moderately agree,”
and answers 4 and 5 were combined into the category
“strongly agree.”

To construct the attitudes variable, we calculated the mean
response of each after inverting the scale for the three negative
items as marked in the table. The mean value of the variable was
3.84± 0.72.

In addition, participants were asked about their feelings about
climate change from a given list of sentiments (more than one
answer could be marked). About one-fifth (18%) of respondents
felt hopeful and that change can be made. In contrast, only 3%
of respondents reported that they did not believe that climate
change existed, 16% of respondents reported feeling fear in the
context of climate change, and 15% reported feeling helpless in
the face of the threat of climate change. Moreover, on the one
hand, 14% of respondents reported feeling sad, and, on the other
hand, the same percentage of respondents reported indifference.
Twelve percent of respondents reported a sense of confusion, and
only 8% reported feeling angry.
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TABLE 3 | Distribution of responses to the attitude questionnaire.

Statement Disagree (%) Moderately agree (%) Strongly agree (%) Mean ± SD

It is important to recycle plastic, glass, etc. 5 10 85 4.37 ± 0.90

Public awareness of climate change must increase 6 15 79 4.25 ± 1.00

Deforestation should be reduced 8 14 78 4.19 ± 1.06

People should be encouraged to save water and reuse items 9 15 76 4.13 ± 1.06

Climate change may adversely affect the quality of life of future

generations

14 11 75 4.03 ± 1.28

Climate change is happening 10 15 75 4.01 ± 1.00

It is important to conserve energy and natural resources 11 20 69 3.98 ± 1.12

Anyone can do something to reduce climate change 16 17 67 3.91 ± 1.23

Addressing climate change in Israel should be a higher priority

than it is today

15 18 67 3.87 ± 1.18

Human activity is responsible for climate change 15 13 72 3.85 ± 1.16

I am concerned about climate change 25 25 50 3.44 ± 1.24

Israel is too small a country to do anything about climate change* 7 14 79 3.18 ± 1.15

Climate change does not affect us in Israel* 13 12 75 3.13 ± 1.23

People who deal with climate change are making a big deal out of

nothing*

22 12 66 3.10 ± 1.18

It is better not to buy a house near the coast for fear of rising

seawater in the future

34 29 37 3.09 ± 1.33

I would agree to pay more for more environmentally friendly

products

36 25 39 3.03 ± 1.42

It is more important to think about immediate concerns than worry

about the effects that climate change will have in 50 years*

14 16 70 2.86 ± 1.25

A course on environmental issues should be required for all

students during their studies

49 20 31 2.72 ± 1.43

*Opposite items; the data are presented after inversion of scales.

TABLE 4 | Distribution of responses to the behavior questionnaire.

Statement Rarely (%) Sometimes (%) Often (%) Mean ± SD

I’m willing to do everything I can to protect the

environment

20 33 47 3.38 ± 1.04

I recycle waste, like plastic containers 46 22 32 2.76 ± 1.40

I use energy-efficient appliances 54 23 23 2.43 ± 1.32

I usually buy eco-friendly products 55 26 19 2.41 ± 1.21

I reduce fuel consumption (by using public

transportation, carpool, etc.)

57 22 21 2.37 ± 1.34

I reduce my consumption of animal food products (e.g.,

meat, chicken)

76 12 12 1.84 ± 1.22

I use disposable plastic products* 39 27 34 1.80 ± 1.27

I am considering cutting back on flying due to the

environmental footprint

83 11 6 1.63 ± 1.07

I attend environmental protests/demonstrations 92 4 4 1.30 ± 0.78

*Opposite items; the data are presented after inversion of scales.

Behavior
The distribution of responses to the statements, after combining
categories, is presented in Table 4.

To construct the variable, we calculated the mean response for
each participant after inverting the scale for the negative item (as
marked in the table). The mean value of the behavior variable was
2.41± 0.64.

Relationships Between Knowledge,
Attitudes, and Behavior
Using Pearson correlations, we found positive and strongly
significant relationships between level of knowledge and
attitude (rp = 0.42, p < 0.001) and between attitude and
behavior (rp = 0.37, p < 0.001) and a weak significant
relationship between level of knowledge and behavior (rp = 0.10,
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FIGURE 1 | Attitudes mediate the relationship between knowledge and

behavior. *p < 0.05, **p < 0.01, ***p < 0.001.

p < 0.05). In other words, participants with higher levels
of knowledge demonstrated more positives attitudes and
pro-environmental behavior. Additionally, participants with
more pro-environmental attitudes exemplified more pro-
environmental behavior. Therefore, the hypothesis is confirmed.

Attitudes Mediating the Relationship
Between Knowledge and Behavior
Three linear regressions were performed according to the
Baron and Kenny method (Baron and Kenny, 1986), as shown
in Figure 1. In the first regression (path A), we found that
knowledge predicted behavior (β = 0.10, p < 0.05, R2 = 1%).
In the second regression (path B), we found that knowledge
predicted attitude (β = 0.42, p < 0.001, R2 = 17%). In the
third regression (path C), when we added the attitude variable,
the amount of variance explained increased to 15%, and the
power of the corrected regression coefficient (β) of the knowledge
decreased (β = 0.08, p < 0.05). The attitude variable was found
to significantly predict behavior (β = 0.40, p < 0.001), Thus,
according to Baron and Kenny (1986), attitude partly mediates
the relationship between knowledge and behavior. In other
words, if we controlled for the effect of attitude, there was still a
relationship between knowledge and behavior, but it was weaker.
The change in the variance percentage was significant (R2 change
= 0.14, p < 0.001), thereby confirming our hypothesis.

Differences Between Genders
No differences were found between genders in the level
of knowledge and attitudes; however, significant differences
were found with respect to behavior on topics related to
climate change [t(694) = 2.28, p < 0.05]. Women exhibited
more pro-environmental behavior than men (mean 2.45 vs.
2.33, respectively).

Differences Between Disciplines
Significant differences were found between disciplines in the level
of knowledge [F(668) = 4.18, p < 0.05], attitudes [F(670) = 4.27, p
< 0.05], and behavior [F(665) = 5.23, p < 0.01] on issues related
to climate change. Computer science and management students
had the highest level of knowledge, followed by health sciences
and humanities and social sciences (mean 10.22, 10.10, and 9.36,
respectively). Health sciences students held the most positive
attitudes, followed by computer science and management, and

humanities and social sciences (average 3.98, 3.82, and 3.79,
respectively). Students from health sciences reported more pro-
environmental behavior, followed by humanities and social
sciences, and finally by computer science and management
(mean 2.53, 2.39, and 2.28, respectively). Scheffe’s follow-up test
results show that health sciences students hold significantly more
positive attitudes toward the environment than humanities and
social sciences students and more pro-environmental behavior
than computer and management students.

Linear Regression Model to Predict
Pro-environmental Behavior
The findings of the hierarchical linear regression models to
predict pro-environmental behavior are contained in Table 5.
Variables that were significantly related to behavior in the
univariate analyses were included models.

The ability of all variables to predict pro-environmental
behavior wasmaintained, except gender, in the finalmodel, which
included all the variables that were significant in the previous
models. Attitudes were the best predictor of behavior (β = 0.31,
p < 0.001). They were followed by age (β = 0.15, p < 0.001) and
being hopeful about possible change (β = 0.14, p < 0.001). The
integrated model also indicated that not being in a relationship
and having feelings of indifferent, confusion, and anger predict
behavior (β = 0.12, p < 0.01; β = 0.13, p < 0.01; β = 0.12, p <

0.01; and β = 0.11, p< 0.01, respectively). The variance explained
by the final model was approximately 22% (p < 0.001).

DISCUSSION

The present study examined the level of knowledge, attitudes, and
behavior of college students on topics related to climate change.
The participants’ knowledge level about the potential damage due
to climate change is quite high, and their attitudes are mostly
positive, while their pro-environmental behavior is low. These
findings corroborate several studies showing that people have a
high level of knowledge and positive attitudes, along with poor
pro-environmental behavior (Pugliese and Ray, 2011; Lombardi
and Sinatra, 2012; Meyer, 2015; Yang et al., 2018).

While the average level of knowledge is generally high,
an inspection of the various items shows gaps in knowledge
level. For example, only about half of the respondents (52%)
knew that climate change could cause mass migration, despite
publications estimates range between 25 million and 1 billion
“climate migrants” by 2050 (Brown, 2008). On the other hand,
85% of the students responded positively when asked whether
they felt that climate change could cause desertification. About
one-fifth of the participants did not associate the natural disasters
reported in the media (e.g., hurricanes, earthquakes, fires) with
climate change. One-third of the respondents also lacked the
understanding that the effects of climate change will also result
in increased morbidity.

The behavioral questionnaire results show a dissonance.
On the one hand, the participants declared that they are
willing to do everything they can to protect the environment,
but they displayed very little pro-environmental behavior.
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TABLE 5 | Results of hierarchical linear regression models to predict pro-environmental behavior.

Variable Background variables Knowledge and attitudes Feelings Combined model

β β β β

Gender (0—male, 1—female) 0.10* 0.06

In relationship (0—in relationship) 0.09* 0.12**

Age 0.19*** 0.15***

Knowledge 0.08* 0.08**

Attitudes 0.40** 0.31**

Afraid (0—yes) 0.02

Sad (0—yes) 0.01

Helpless (0—yes) 0.01

Indifferent (0—yes) 0.16*** 0.13**

Confused (0—yes) 0.14*** 0.12**

Angry (0—no) 0.13** 0.11**

Hopeful (0—no) 0.20*** 0.14***

Adjusted R Square 0.04*** 0.15*** 0.13*** 0.22***

N 682 695 696 682

*p < 0.05, **p < 0.01, ***p < 0.001.

Example responses do not recycle, do not buy eco-friendly
products, and do not reduce fuel consumption. Janmaimool
and Khajohnmanee (2019) had similar findings, which showed
that a high level of knowledge along with positive attitudes
did not necessarily provide a basis for positive environmental
behavior. Sometimes people are biased in favor of the present and
underestimate the future, so they prefer a small profit today over
a more significant profit in the future. The present preference
over the future is a classic sustainability problem because it
requires long-term thinking and priorities for the future rather
than benefits in the present (Pahl et al., 2014).

The strongest correlation was found between knowledge
and attitudes, followed by the correlation between attitudes
and behavior, and finally, between knowledge and behavior.
In the past years, the media has placed increasing importance
on environmental issues. Environmental education studies
discovered a clear relationship between acquiring knowledge and
an uptick in positive attitudes toward the environment (Adler
et al., 2016; Fang et al., 2018). Many studies have supported
these results and have shown that environmental knowledge is
necessary to drive responsible environmental behavior and is
a prerequisite for action (Tuncer et al., 2009; Milfont, 2012;
Stevenson et al., 2019). Environmental knowledge is essential
in the prevalence of supportive environmental behavior and is
a prerequisite for formulating attitudes toward environmental
problems (Rickinson, 2001). Knowledge, however, is not the
central component affecting behavior (Pe’er et al., 2007); indeed,
this study’s findings show that the strength of the correlation
between attitudes and behavior is stronger than the strength
of the correlation between knowledge and behavior. Varoglu
et al. (2018) supported that finding, which reported a moderate
relationship between environmental knowledge and attitudes
of students at the secondary school level in North Cyprus
and found a weak relationship between knowledge and pro-
environmental behavior.

Sobel (2002) article on ecophobia in the context of
climate change can explain the weak relationship between
knowledge and behavior. According to Sobel (2002), a high
level of knowledge about climate change and its dangers
inherent in it can result in deplorable environmental behavior.
There are two main types of environmental knowledge; the
first is based on natural disasters seen in the media, and
the second comes from personal experiences, activism, and
environmental curiosity. An excess of knowledge of natural
disasters makes one feel as though they are environmental
recurrences, along with a sense that nothing can be done
about them. As a result, the individual does not make
changes, so a high level of knowledge ultimately leads to low
environmental behavior.

It was also evident that the relationship between the level
of knowledge and behavior was partially mediated by attitudes.
Namely, if we account for the effect of attitudes, there exists a
relationship between knowledge and behavior, although weaker.
Geiger et al. (2019) found that, although people had a high level
of environmental knowledge, their pro-environmental behavior
engagement was merely average. Oreg and Katz-Gerro (2006)
stated that environmental knowledge potentially fosters an
environmental attitude, which, in turn, influences environmental
behaviors. According to Pe’er et al. (2007), knowledge is critical,
but the emotional component related to attitudes is necessary to
drive the transformation of knowledge into behavior. Fishbein
and Ajzen’s theory of reasoned action (TRA) (Fishbein and Ajzen,
1975), connects variables that influence a behavior: intention;
attitude toward the behavior; subjective norm; and perceived
behavioral control. In the context of our findings, the knowledge,
and positive attitudes, combined with social norms that call
for environmental conservation, can create a socialization
process that strengthens environmental responsibility. Those
factors will create motivation and intentions to act to mitigate
climate change.
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We did not find differences between genders in the level
of knowledge or attitudes; nevertheless, significant differences
between genders were found for behavior.Women hadmore pro-
environmental behavior than men. Similar findings were found
in some other studies (Wongchantra and Nuangchalerm, 2011;
Lombardi and Sinatra, 2012; Cincera and Krajhanzl, 2013; De
Silva and Pownall, 2014; Xiao and McCright, 2014). Researchers
offer some possible reasons for this, including the arguments
that, due to women’s socialization into traditional roles in the
home, they are primarily responsible for the use of plastic items,
recycling, and other concerns, or perhaps their role as mothers
causes them to worry more about future generations (Xiao and
McCright, 2014).

We also found that computer science and management
students have the highest level of knowledge, while health
sciences students hold the most positive attitudes and pro-
environmental behavior. Health sciences students participate in
a course devoted to health and the environment as part of
their curriculum. The findings are consistent with Janmaimool
and Khajohnmanee (2019) results that revealed significant
differences in environmental attitudes and the engagement
in pro-environmental behavior between students participating
in the environmental course and students not participating
in the course. Heeren et al. (2016) also indicated that
environmental knowledge is essential to encourage American
students in pro-environmental behavior engagement; however,
environmental knowledge is not as important as attitudes toward
the environment. Formal environmental education can positively
change students’ environmental attitudes and influence them to
adopt pro-environmental behavior.

Finally, in the regression model, it was found that pro-
environmental behavior is a function of knowledge, attitudes, and
feelings. Heyl et al. (2013) also revealed the potential of positive
environmental attitudes for predicting the pro-environmental
behavior of engineering students in a Chilean university. Despite
the positive correlation between knowledge and attitudes and
pro-environmental behavior, there seems to be a cognitive
dissonance that prevents those with a high level of knowledge and
positive attitudes from behaving in a pro-environmental manner.
The theory of cognitive dissonance centers around the idea that
if a person knows various things that are not psychologically
consistent with one another, the person will, in a variety of
ways, try to make them more consistent (Festinger, 1962). The
person will change their behavior or adopt a new attitude to
reduce the dissonance. Therefore, failure to take proactive action
to change the population’s behavior toward the environment
may result in people with positive attitudes but minimal pro-
environmental behavior adopting more negative attitudes to
reduce this dissonance (instead of changing their behavior).

In order to create pro-environmental behavior, a positive
attitude is necessary for two reasons. First, we presented
the positive relationship between positive attitudes and pro-
environmental behavior—a finding that is consistent with many
studies (Mtutu and Thondhlana, 2016; Paço and Lavrador,
2017; Geiger et al., 2018; Liefländer and Bogner, 2018; Varoglu
et al., 2018). Second, because attitudes are partially mediated by
knowledge level and pro-environmental behavior and because

a high level of knowledge is not necessarily enough to
predict pro-environmental behavior, we are led to conclude
that positive attitudes improve behavior. However, raising
the level of knowledge is easier and more practical than
influencing attitudes, so it is important to continue education
(Janmaimool and Khajohnmanee, 2019). It is likely that a
significant proportion of the population does not know how to
adopt pro-environmental behavior or is lacking the element of
personal interest in environmental behavior. In addition, pro-
environmental behavior involves understanding the implications
of long-term climate change, a challenge that is a barrier
for the population in the process of changing attitudes and
adopting pro-environmental behavior (Yu et al., 2018). Another
possible reason is that pro-environmental behavior is sometimes
a consequence of the possibilities available to an individual.
For example, recycling behavior is only possible when recycling
infrastructure exists (e.g., availability of recycling bins). The same
is true for preferring public transportation over private cars; if
public transportation is not available, the decision to use a private
car is not a matter of lack of an alternative.

We can summarize by saying that environmental behavior is a
function of increasing an individual’s knowledge and attitudes.
Nevertheless, the study shows that there is sometimes a gap
between attitudes and behavior. Pro-environmental behavior
involves conflict between the individual’s immediate needs and
long-term environmental interests. Preferring the present over
the future is a classic sustainability problem.

LIMITATIONS

The present was conducted only among students at Ashkelon
Academic College and may not be a representative sample
for all students or the general population in Israel. Another
limitation of the study may be selection bias due to the nature
of the online survey—participants may have entered the survey
because of their personal interest in climate change. However, the
moderate levels of knowledge, attitudes, and behavior indicate
that these limitations did not lead to any significant biases in the
results, if any.

RECOMMENDATIONS

Future environmental education campaigns should emphasize
individual contributions to environmental impacts in the
context of climate change as well as environmentally relevant
consumption habits, including the environmental and health
benefits of organic food consumption. People will be able to
slow climate change through recycling and reducing fuel and
animal product consumption. Environmental education actions
are continuous and should be based on emancipatory and
critical learning. There is a need for emancipatory environmental
education, based on constructive, critical and transformative
learning, in contrast to passive, top-down methods that leaves
little or no room for autonomy, self-responsibility, and self-
determination. Such education should build upon the ideas and
the lifeworld of the learner, challenging underlying assumptions
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and values, taking into account social inequities, thus creating
the foundation for empowerment when changing lifestyles. In
addition, beyond the contribution of each individual, we must
strive for change in all systems and for the understanding that we
must protect the environment.

The fact that only 42% of the college students who
participated in this study have knowledge of climate change,
and a considerable amount were indifferent toward it, is an
indication that the general population can potentially have
even less exposure and knowledge. Thus, we recommend
that environmental education, especially recycling and other
basics, is introduced as early as Kindergarten, and is reinforced
throughout the primary school years. Naturally, the habits
and values that are developed during childhood persevere
into adulthood.

We also recommend including an introductory course in
environmental studies in all college departments, emphasizing
public health aspects. Currently, this issue is not adequately
emphasized in public health programs in Israel. Indeed, the
discussion of climate change is of fundamental importance
due to the many forms of damage climate change can
cause and individual responsibilities, as described in the
current study.

Various initiatives are now being promoted worldwide,
such as encouraging carpooling, reducing flights, recycling
competitions, promoting meatless Mondays, and increasing
awareness of the impacts of climate change through education.
These ideas should be evaluated in order to promote the best
practices to deal with this crucial issue. A more in-depth
study could include focus groups and interviews to better
examine policy makers’ awareness and behavior concerning
climate change.

With the above proposals, we can envision a world
where attitudes change from indifference to responsibility, and
ultimately, actions change from ambivalence to involvement to
secure a better environment for generations to come.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Ashkelon Academic College. Written
informed consent for participation was not required for
this study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

KD and OL: conceptualization, formal analysis, and writing—
original draft preparation. KD and ND: methodology. GG:
software and data curation. KD, OL, GG, andND: validation. KD:
investigation and supervision. ND: writing—review and editing.
OL and GG: project administration. All authors discussed the
results, contributed to the final manuscript, and approved the
final version.

ACKNOWLEDGMENTS

We would like to thank Rana Orhan and Noam Habot for their
comments and suggestions.

REFERENCES

Adler, I., Zion, M., and Meravech, Z. R. (2016). The effect of explicit
environmentally oriented metacognitive guidance and peer collaboration on
students’ expressions of environmental literacy. J. Res. Sci. Teach. 53, 620–663.
doi: 10.1002/tea.21272

Baron, R. M., and Kenny, D. A. (1986). The moderator-mediator variable
distinction in social psychological research: conceptual, strategic,
and statistical considerations. J. Pers. Soc. Psychol. 51, 1173–1182.
doi: 10.1037/0022-3514.51.6.1173

Brown, O. (2008). “Development implications,” inMigration and Climate Change,

International Organization for Migration (IOM) Migration Research Series No.

31, IOM ed (Geneva: United Nations), 31–35. doi: 10.18356/5ab20a38-en
Cincera, J., and Krajhanzl, J. (2013). What factors influence pupils’ action

competence for pro-environmental behavior? J. Clean. Prod. 61, 117–121.
doi: 10.1016/j.jclepro.2013.06.030

Cohen, M., and Murphy, J. (2001). Exploring Sustainable Consumption.
Environmental Policy and the Social Sciences. Bingley: Emerald
Group Publishing.

De Silva, D. G., and Pownall, R. A. (2014). Going green: does it
depend on education, gender or income? Appl. Econ. 46, 573–586.
doi: 10.1080/00036846.2013.857003

Dopelt, K., Radon, P., and Davidovitch, N. (2019). Environmental effects of
the livestock industry: the relationship between knowledge, attitudes, and
behavior among students in Israel. Int. J. Environ. Res. Public Health 16:1359.
doi: 10.3390/ijerph16081359

Fang, W. T., Lien, C. Y., Huang, Y. W., Han, G., Shyu, G. S., Chou, J. Y., et al.
(2018). Environmental literacy on ecotourism: a study on student knowledge,
attitude, and behavioral intentions in China and Taiwan. Sustainability 10:1886.
doi: 10.3390/su10061886

Festinger, L. (1962). Cognitive dissonance. Sci. Am. 207, 93–107.
doi: 10.1038/scientificamerican1062-93

Fishbein, M., and Ajzen, I. (1975). Belief, Attitude, Intention, and Behavior: An

Introduction to Theory and Research. Reading, MA: Addison-Wesley.
Geiger, S., Dombois, C., and Funke, J. (2018). The role of environmental knowledge

and attitude: predictors for ecological behavior across cultures? An analysis of
Argentinean and German students. Umweltpsychologie 22, 69–87.

Geiger, S. M., Geiger, M., andWilhelm, O. (2019). Environment-specific vs. general
knowledge and their role in pro-environmental behavior. Front. Psychol.

10:718. doi: 10.3389/fpsyg.2019.00718
Heeren, A. J., Singh, A. S., Zwickle, A., Koontz, T. M., Slagle, K. M., and

McCreery, A. C. (2016). Is sustainability knowledge half the battle? An
examination of sustainability knowledge, attitudes, norms, and efficacy to
understand sustainable behaviours. Int. J. Sustain. High. Educ. 17, 613–632.
doi: 10.1108/IJSHE-02-2015-0014

Heyl, M., Moyano Díaz, E., and Cifuentes, L. (2013). Environmental attitudes and
behaviors of college students: a case study conducted at a Chilean university.
Rev. Latinoam. Psicol. 45, 487–500. doi: 10.14349/rlp.v45i3.1489

Hope, S. S. A. (2016). Knowledge, Attitudes and Practices Study on Climate Change

Adaptation and Mitigation in Guyana. Available online at: https://reliefweb.
int/sites/reliefweb.int/files/resources/UNDP-RBLAC-ClimateChangeGY.pdf
(accessed October 1, 2019).

Frontiers in Climate | www.frontiersin.org 8 December 2021 | Volume 3 | Article 776930

https://doi.org/10.1002/tea.21272
https://doi.org/10.1037/0022-3514.51.6.1173
https://doi.org/10.18356/5ab20a38-en
https://doi.org/10.1016/j.jclepro.2013.06.030
https://doi.org/10.1080/00036846.2013.857003
https://doi.org/10.3390/ijerph16081359
https://doi.org/10.3390/su10061886
https://doi.org/10.1038/scientificamerican1062-93
https://doi.org/10.3389/fpsyg.2019.00718
https://doi.org/10.1108/IJSHE-02-2015-0014
https://doi.org/10.14349/rlp.v45i3.1489
https://reliefweb.int/sites/reliefweb.int/files/resources/UNDP-RBLAC-ClimateChangeGY.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/UNDP-RBLAC-ClimateChangeGY.pdf
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org
https://www.frontiersin.org/journals/climate#articles


Dopelt et al. Environmental Behavior Among College Students

Janmaimool, P., and Khajohnmanee, S. (2019). Roles of environmental system
knowledge in promoting university students’ environmental attitudes and
pro-environmental behavior. Sustainability 11, 4270. doi: 10.3390/su11164270

Liefländer, K., and Bogner, F. X. (2018). Educational impact on the relationship
of environmental knowledge and attitudes. Environ. Educ. Res. 24, 611–624.
doi: 10.1080/13504622.2016.1188265

Lombardi, D., and Sinatra, G. (2012). College students’ perceptions about the
plausibility of human-induced climate change. Res. Sci. Educ. 42, 201–217.
doi: 10.1007/s11165-010-9196-z

Meyer, A. (2015). Does education increase pro-environmental behavior? Evidence
from Europe. Ecol. Econ. 116, 108–121. doi: 10.1016/j.ecolecon.2015.04.018

Michaels, L. (2012). Israel and Climate Change: A National Portrait of Inaction.
Dissertation, Ben-Gurion University of the Negev, Beer Sheva.

Milfont, T. (2012). The interplay between knowledge, perceived efficacy,
and concern about global warming and climate change: a one-year
longitudinal study. Risk. Anal. 32, 1003–1020. doi: 10.1111/j.1539-6924.2012.0
1800.x

Mtutu, P., and Thondhlana, G. (2016). Encouraging pro-environmental behavior:
energy use and recycling at Rhodes University. S. Afr. Habit. Int. 53, 142–150.
doi: 10.1016/j.habitatint.2015.11.031

NASA (2019). Climate Change: How Do We Know? Global Climate Change:

Vital Signs of the Planet. Available online at: https://climate.nasa.gov/evidence/
(accessed April 4, 2021).

Oreg, S., and Katz-Gerro, T. (2006). Predicting pro-environmental behavior
crossnationally: values, the theory of planned behavior, and value-belief-norm
theory. Environ. Behav. 38, 462–483. doi: 10.1177/0013916505286012

Özdem, Y., Dal, B., Sönmez, D., and Alper, U. (2014). What is that thing
called climate change? An investigation into the understanding of climate
change by seventh-grade students. Int. Res. Geog. Environ. Ed. 23, 294–313.
doi: 10.1080/10382046.2014.946323

Paço, A., and Lavrador, T. (2017). Environmental knowledge and attitudes and
behaviors towards energy consumption. J. Environ. Manage. 197, 384–392.
doi: 10.1016/j.jenvman.2017.03.100

Pahl, S., Sheppard, S., Boomsma, C., and Groves, C. (2014). Perceptions of time
in relation to climate change. Wiley Interdiscip. Rev. Clim. Change 5, 359–359.
doi: 10.1002/wcc.340

Pe’er, S., Goldman, D., and Yavetz, B. (2007). Environmental literacy in teacher
training: attitudes, knowledge, and environmental behavior of beginning
students. J. Environ. Educ. 39, 45–59, doi: 10.3200/JOEE.39.1.45-59

Pugliese, A., and Ray, J. (2011). Fewer Americans, Europeans View GlobalWarming

as a Threat. Available online at: https://news.gallup.com/poll/147203/fewer_
americans_europeans_view_global_warming_threat.aspx (accessed January 4,
2021).

Rickinson, M. (2001). Learners and learning in environment education:
a critical review of the evidence. Environ. Educ. Res. 7, 207–320.
doi: 10.1080/13504620120065230

Sobel, D. (2002). Climate change meets ecophobia. Synergy Learn. 1, 14–21.
Stevenson, K., Peterson, N., and Bondell, H. (2019). The influence

of personal beliefs, friends, and family in building climate change

concern among adolescents. Environ. Ed. Res. 25, 832–845.
doi: 10.1080/13504622.2016.1177712

Swiss Re Institute (2021). The Economics of Climate Change: No Action Not

an Option. Available online at: https://www.swissre.com/institute/research/
topics-and-risk-dialogues/climate-and-natural-catastrophe-risk/expertise-
publication-economics-of-climate-change.html (accessed June 8, 2021).

Tuncer, G., Tekkaya, C., Sungur, S., Cakiroglu, J., Ertepinar, H., and Kaplowitz, M.
(2009). Assessing pre-service teachers’ environmental literacy in Turkey as a
means to develop teacher education programs. Int. J. Educ. Dev. 29, 426–436.
doi: 10.1016/j.ijedudev.2008.10.003

Varoglu, L., Temel, S., and Yilmaz, A. (2018). Knowledge, attitudes and behaviors
towards the environmental issues: case of Northern Cyprus. Eur. J. Math. Sci.

Technol. Educ. 14, 997–1004. doi: 10.12973/ejmste/81153
Wachholz, S., Artz, N., and Chene, D. (2014). Warming to the idea: University

students’ knowledge and attitudes about climate change. Int. J. Sustain. High.
Educ. 15, 128–141. doi: 10.1108/IJSHE-03-2012-0025

Wongchantra, P., and Nuangchalerm, P. (2011). Effects of environmental ethics
infusion instruction on knowledge and ethics of undergraduate students. Res. J.
Environ. Sci. 5, 77–81. doi: 10.3923/rjes.2011.77.81

Xiao, C., and McCright, A. M. (2014). A test of the biographical availability
argument for gender differences in environmental behaviors. Environ. Behav.
46, 241–263. doi: 10.1177/0013916512453991

Yang, L., Liao, W., Liu, C., Zhang, N., Zhong, S., and Huang, C. (2018).
Associations between knowledge of the causes and perceived impacts of
climate change: a cross-sectional survey of medical, public health and nursing
students in universities in China. Int. J. Environ. Res. Public Health. 15, 1–14.
doi: 10.3390/ijerph15122650

Yu, H., Ye, N., and Zhang, X. (2018). The influence of environmental cognition
on pro-environmental behavior: the mediating effect of psychological distance.
Adv. Soc. Sci. Educ. Hum. Res. 215, 21–25. doi: 10.2991/mmetss-18.2018.6

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Dopelt, Loren, Gapich and Davidovitch. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Climate | www.frontiersin.org 9 December 2021 | Volume 3 | Article 776930

https://doi.org/10.3390/su11164270
https://doi.org/10.1080/13504622.2016.1188265
https://doi.org/10.1007/s11165-010-9196-z
https://doi.org/10.1016/j.ecolecon.2015.04.018
https://doi.org/10.1111/j.1539-6924.2012.01800.x
https://doi.org/10.1016/j.habitatint.2015.11.031
https://climate.nasa.gov/evidence/
https://doi.org/10.1177/0013916505286012
https://doi.org/10.1080/10382046.2014.946323
https://doi.org/10.1016/j.jenvman.2017.03.100
https://doi.org/10.1002/wcc.340
https://doi.org/10.3200/JOEE.39.1.45-59
https://news.gallup.com/poll/147203/fewer_americans_europeans_view_global_warming_threat.aspx
https://news.gallup.com/poll/147203/fewer_americans_europeans_view_global_warming_threat.aspx
https://doi.org/10.1080/13504620120065230
https://doi.org/10.1080/13504622.2016.1177712
https://www.swissre.com/institute/research/topics-and-risk-dialogues/climate-and-natural-catastrophe-risk/expertise-publication-economics-of-climate-change.html
https://www.swissre.com/institute/research/topics-and-risk-dialogues/climate-and-natural-catastrophe-risk/expertise-publication-economics-of-climate-change.html
https://www.swissre.com/institute/research/topics-and-risk-dialogues/climate-and-natural-catastrophe-risk/expertise-publication-economics-of-climate-change.html
https://doi.org/10.1016/j.ijedudev.2008.10.003
https://doi.org/10.12973/ejmste/81153
https://doi.org/10.1108/IJSHE-03-2012-0025
https://doi.org/10.3923/rjes.2011.77.81
https://doi.org/10.1177/0013916512453991
https://doi.org/10.3390/ijerph15122650
https://doi.org/10.2991/mmetss-18.2018.6
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org
https://www.frontiersin.org/journals/climate#articles

	Moving From Indifference to Responsibility: Reframing Environmental Behavior Among College Students in Israel
	Introduction
	Relationship Between Knowledge, Attitudes, and Pro-environmental Behavior

	Methods
	Study Population and Sample
	Research Tools and Research Process
	Data Analysis

	Results
	Description of Sample Characteristics
	Level of Knowledge
	Attitudes
	Behavior
	Relationships Between Knowledge, Attitudes, and Behavior
	Attitudes Mediating the Relationship Between Knowledge and Behavior
	Differences Between Genders
	Differences Between Disciplines
	Linear Regression Model to Predict Pro-environmental Behavior

	Discussion
	Limitations
	Recommendations
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


