
Introduction

Environmental problems [1-3] reached their critical 
point in the 21st century and continue to grow rapidly: 
global warming, the deterioration of living conditions, 
disruption of the ozone layer, the impacts of conservation, 

increases in the amount of solid waste, radioactive 
contamination, destruction of forests, the extinction of 
plant and animal species, etc. [4]. In parallel, an increase 
in the global population has led to an increase in inefficient 
consumption of natural resources [5]. In Stockholm in 
1972 the first United Nations Conference on the Human 
Environment was held, which was a turning point in 
humanity’s relationship with the environment, bearing 
in mind that for the first time, environmental problems 
became the most important topic of a global agenda [6].
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It is evident that the environmental crisis is getting 
worse and that, consequently, the concept of sustainable 
development has received its deserved attention in recent 
decades. When it comes to conditions for a successful 
transition to a sustainable development model we should 
emphasize the quality of human resources in which  
environmental education plays a key role because it  
is aimed at training to create social changes that lead to  
the creation of sustainable societies. Thus this kind of edu-
cation is the most important part for a sustainable future 
[7].

The importance of environmental education was 
recognized in the 1970s, when the Stockholm Declaration 
was “formalized” [8] and its international foundations 
were laid in two documents: the Belgrade Charter 
and Tbilisi Declaration [9-10]. It must be noted that 
knowledge itself is not enough for a responsible attitude 
toward the environment [11-12], and that environmental 
education should have the following outcomes: a deep 
understanding of the environment plus confidence, 
skills, and opportunities to actively participate in solving 
environmental problems.

Global warming or climate change is the biggest 
environmental problem facing humanity and the most 
serious challenge for present and future generations 
because it is reshaping our understanding of progress  
and scientific and technological development. The 
seriousness of the issue is reflected in the fact that  
the United Nations has recognized “the link between 
climate change and human rights as an important step 
toward protecting the fundamental rights of communities 
across the planet” [13]. These are the reasons why it is 
considered that education must be “an essential element 
of the global response to climate change” [14]. Such 
education should be “encouraging innovative teaching 
approaches to integrate climate change education ... as 
well as enhancing non-formal education programmes” 
[14].

In light of the above – as well as the fact that “academia 
has a key role in the field of accumulating, deepening, and 
transferring knowledge of the environment through the 
processes of scientific research and education of large 
numbers of students” [15] – the authors of this paper chose 
to do their research relevant to the students’ assessment 
of statements set out in the questionnaire relating to their 
participation in the project of promoting practical students’ 
knowledge on climate change at the Belgrade Science 
Festival, and consequently the improvement of their 
accomplishments in this specific environmental science 
field. The aim of the project was to provide education to 
the students with appropriate environmental knowledge, 
attitudes, and values [16]. The study included all 45 
students (100%) enrolled at the elective course Design for 
Environment at the University of Belgrade as offered by 
the Faculty of Organizational Sciences, who participated 
in the project. An analysis of the results was carried out 
using the SPSS 24 software package. Our research sought 
to answer what students think about three main research 
questions: 

1. Is a method of learning that involves participation in a 
project of an interactive exhibit at the science festival 
more interesting than the classic method of studying?

2. Does this method result in higher motivation for 
learning and gaining knowledge?

3. After participation in this project are students more 
motivated to change their environmental behavior?

Literature Review 

The Belgrade charter talks about a new approach 
to social development that emphasizes the protection 
and improvement of the environment, which is only 
possible with reform of the education system, because 
“environmental education is the most important element 
of common response to the environmental crisis” [9]. 
According to the charter, the goal of environmental 
education is to influence the development of the world 
population that is aware of and concerned about the 
environment and problems related to it, and which has the 
knowledge, skills, attitudes, motivation, and obligation to 
individually and collectively work to resolve the current 
problems and the prevention of new [9].

The Tbilisi declaration adopted in 1977 provides a 
detailed description of the objectives of environmental 
education. It talks about the need to foster awareness 
and concern about the economic, social, political, and 
environmental interdependence in urban and rural areas, 
providing a chance for everyone to acquire knowledge, 
skills, and abilities necessary to work on the preservation 
and improvement of the environment, and creating new 
patterns of behavior of individuals, groups, and society as 
a whole.

The universal goals of environmental education accept 
[10]:
1. Awareness – help community groups and individuals 

in gaining awareness and sensitivity toward the 
environment and the problems associated with it.

2. Knowledge – help community groups and individuals 
acquire varied experience and a basic understanding of 
the environment and problems related to it.

3. Attitudes – help community groups and individuals 
adopt a set of values and a sense of interest in the 
environment and problems related to it.

4. Skills – help social groups and individuals acquire 
the skills for identifying and solving environmental 
problems.

5. Participation – to provide opportunities for community 
groups and individuals to actively participate in solving 
environmental problems at all levels of work.
When it comes to higher environmental education 

it must be noted that this form of education is learner-
centered, providing learners with opportunities to construct 
their own understandings through hands-on, minds-on 
investigations and direct experiences in using higher-order 
thinking skills [17-19]. These characteristics of higher 
environmental education have allowed environmental 
educators to develop programs that lead to the formation 
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of positive beliefs, attitudes, and values concerning the 
environment as a basis for assuming a wise stewardship 
role toward planet Earth (Table 1).

It should surely be concluded that “environmental 
education is a process that allows individuals to explore 
environmental issues, engage in problem-solving, and 
take action to improve the environment. As a result, indi-
viduals develop a deeper understanding of environmental 
issues and have the skills to make informed and responsib-
le decisions” [21].

In adition, it is evident that climate change is no 
more a distant problem, and that humanity is faced 
with experiencing changes in climatic variables: rising 
temperatures, variable rainfall, and frequent droughts, 
hurricanes, and typhoons [22-24]. Bearing in mind that 
climate change is certainly among the most dangerous 
environmental problems, it has to be emphasized in 
environmental education [25]. “This is certainly important 
in the field of climate change, where an educated citizenry 
is required to make wise decisions regarding policies and 
practices aimed at reducing greenhouse gas emissions and 
the human impact on the Earth’s resources” [26]. 

The specific environmental education that considers 
climate change aims to help young people understand 
and address the impact of climate change, and encourage 
changes in their attitudes and behavior for necessary 

adaptation to climate change-related trends [14]. These are 
the reasons why “higher education, in particular, has an 
important role to play in educating students about climate 
change” [26]. 

Materials and Methods

For our research we chose ungraduate students of the 
University of Belgrade in the Faculty of Organizational 
Sciences who were enrolled in the elective course Design 
for Environment in the winter semester of 2016/2017, and 
who participated in the climate change-oriented project in 
cooperation with the environmental student organization 
(EkoFON) at the Belgrade Science Festival. The Belgra-
de Science Festival, one of the top five science festivals 
in Europe, represents the most popular and most impor-
tant annual scientific event. The last five Science Festi-
vals recorded 30,000 visitors and hosted 45 scientific and 
educational institutions with more than 550 scientific de-
monstrators [27].

As the mentioned course, a framework and a 
curriculum for good environmental higher education 
are developed on a wide scale of scientific and practical 
knowledge of the environment and environmental science 
as a good benchmark for the adequate improvement of 

Objectives of higher environmental education Aims of higher environmental 
educationKnowledge Skills Values

The resources of the Earth, 
particularly soil, water, 
minerals, etc, and their 
distribution and role in 

supporting living organisms. 
The implications of resource 
distribution in determining 
the nature of societies and 
the rate and character of 
economic development. 

The role of science 
and technology in the 

development of societies 
and the impact of these 

technologies on the 
environment. 

Cooperative international 
and national efforts to find 

solutions to common global 
issues, and to implement 

strategies for a more 
sustainable future. 

Processes of planning, 
policy-making, and action 

for sustainability by 
governments, businesses, 

non-governmental 
organizations, and the public.

Frame of appropriate 
questions to guide relevant 

study and research. 
Define such fundamental 
concepts as environment, 
community, development, 
and technology, and apply 

definitions to local, national, 
and global experience. 

Assess the nature of different 
biases and evaluate different 

points of view. 
Develop hypotheses based 
on balanced information, 

critical analysis, and careful 
synthesis, and test them 
against new information 

and personal experience and 
beliefs. 

Develop cooperative 
strategies for appropriate 
action to change present 
relationships between 

environmental preservation 
and economic development.

An appreciation of the dependence 
of human life on the resources of a 

finite planet. 
An appreciation of the role of 

human ingenuity and individual 
creativity in ensuring survival 
and the search for appropriate 

and sustainable progress and an 
appreciation of the power of human 
beings to modify the environment .

A respect for other cultures and 
recognition of the interdependence 

of the human community, and 
a concern for disparities and 
injustices, a commitment to 

human rights, and to the peaceful 
resolution of conflict. 

An appreciation of the challenges 
faced by the human community 

in defining the processes 
needed for sustainability and in 

implementing the changes needed, 
but also a personal acceptance 
of a sustainable lifestyle and a 
commitment to participate in 

change. 
An appreciation of the importance 

and worth of individual 
responsibility and action. 

Acquire skills to assess and 
apply complex management 

concepts in order to solve 
environmental challenges.

Gain knowledge in 
environmental sciences and 
their practical application. 

Combine a theoretical 
orientation with practical 

project work.
Understanding of the social 
and political implications of 

planning and managing within 
the environmental field.

Understanding the 
relationships between 

companies and stakeholders, 
the environmental challenges 
facing businesses operating 

on international markets, and 
an introduction to various 

types of environmental 
regulations.

Table 1. Objectives and aims of higher environmental education [20].
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students’ knowledge, as well as the promotion of higher-
order thinking skills in a cooperative context for learning 
and evaluation [20, 28].

Considering the need for developing new approaches 
for improving climate change awareness and knowledge 
[29] and the fact that the chosen course has a section 
concerning climate change, we conducted a pilot study 
on project-based learning as a relevant learning model for 
the 21st century [30], and an approach “that has a positive 
effect on increasing students’ environmental knowledge 
levels” [31], bearing in mind that this teaching method 
enables students to gain knowledge and skills by working 
on an original project that addresses a global issue, in 
this case climate change. In this way, in addition to their 
environmental and climate change knowledge, students 
got familiar with: promoting environmental protection 
and environmental science in its broadest sense, as well as 
management and project management.

Students who participated in this project got direct 
experience that provided them with both theoretical and 
practical environmental and climate change knowledge 
needed to increase festival visitors’ understanding of 
climate change and climate change consequences, 
presented through the polar caps melting and the extinction 
of polar bears [32]. (Polar bears were chosen because they 
are very important for addressing climate change as they 
depend on sea ice for survival and serve as an essential 
indicator species; the preservation of the polar bear means 
that humanity needs to restore the lower levels of carbon 
dioxide in the atmosphere, prevent the melting of the 
Arctic ice, create reforestation of the Amazon, and reduce 
greenhouse gas emissions.)

The aim of our research was to evaluate students’ 
learning outcomes as a result of such practical, project-
based learning on climate change, as well as to promote 
this kind of higher environmental education.

Instruments

After the Science Festival in Belgrade that took place 
in December 2016, the authors of the paper conducted the 
research. For the purpose of this study, a questionnaire 
was used on a sample of students aged 22 to 24 years. 
We designed a questionnaire to assess improvement in 
environmental and climate change knowledge, and to gain 
results on the main research questions of our study.

The questionnaire consisted of 21 questions. The first 
four questions were general. From question 5 to question 
11, participants were asked to give their responses on their 
views and impressions on the Belgrade Science Festival. 
From question 12 to question 21, the participants were 
asked to express their opinions about: preparations for 
the climate change project, participation in the project at 
the Science Festival, the motivation for acquiring more 
specific environmental knowledge, and a possible change 
of environmental behavior as well as further engaging in 
environmental actions. The Likert scale from 1 to 5 has 
been used (1: absolutely no, 2: I don’t agree, 3: I don’t 
know, 4: I agree, and 5: absolutely yes). These questions 

fall into the category of the most significant ones because 
they directly refer to the main goals of our research and 
research questions:
– RQ1: Is a method of learning that involves participation 

in the project of an interactive exhibit at the Belgrade 
Science Festival more interesting than the classic 
method of studying for students?

– RQ2: Does this method result in higher motivation for 
learning and gaining knowledge?

– RQ3: After participation in this project are students 
more motivated to change their environmental 
behavior?

Data Analysis

An analysis of the results was carried out using the 
SPSS 24 software package. Descriptive statistics have 
been used in order to analyze the characteristics of the 
sample. The Mann-Whitney U test was conducted in or-
der to compare two independent groups in regards to an 
observed scale variable. The p value is used to indicate if 
the differences between two particular groups that were in 
this research are statistically significant (where p<0.05 is 
considered statistically significant at the 95% confidence 
level).

Results and Discussion

Our research sample included 45 students (100%), and 
out of that number:
– 24 of them (53.3%) were female while 21 of them 

(46.7%) were male.
– Of the surveyed respondents, 25 of them (55.6%) 

completed a four-year high school, and 20 of them 
(44.4%) a secondary occupational school.

– 16 respondents (35.6%) are from Belgrade, while the 
other 29 (64.4%) are from different cities of the Re-
public of Serbia.
After descriptive statistics, Mann-Whitney rank test 

was used in order to examine differences in answers 
between two categories:
– Female/male ratio.
– Four-year high school completed/ocupational school 

completed ratio.
The arithmetic mean of statements by examined ca-

tegories – gender and students’ previous education – is 
given in Table 2.

When it comes to testing the difference in the 
responses of female and male students, there are observed 
differences in responses:
– “This type of work motivated me in environmental 

change for the better.”
– “This type of work has motivated me to continue to 

participate in environmental actions.”
The results by gender pointed out that:

– Female students showed a greater degree of willingness 
for environmental change for the better (mean rank for 
females is 26.44 and for males 19.07, p = 0.037).
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– Females showed a greater willingness to participate in 
future environmental actions (mean rank for females is 
26.42 and for males 19.10, p = 0.040).
Further on, the average score for the statement: “This 

type of work motivated me in environmental change for 
the better” for female students is 4.54 and for male stu-
dents is 4.14, which shows greater difference between fe-
male and male students. Also, there is a greater differen-
ce in the statement: “This type of work has motivated me 
to continue to participate in environmental actions” where 
the average score for female students is 4.58, while for 
male students it is 4.09. The arithmetic mean by gender for 
these two statements and absolute arithmetic mean diffe-
rence are given in Table 3 and Fig. 1.

These results could be explained by previous research 
that showed [30]:

– Females have more positive attitudes toward nature 
and the environment than males.

– Females are more likely than males to show a 
motivation to behave responsibly when it comes to the 
protection of nature and the environment.

Statement

Arithmetic mean
(tn)

Female Male Four-year high 
school

Secondary 
occupational school

Preparations for the festival have helped me to better assimilate 
knowledge on climate change 4.63 4.71 4.64 4.70

Participation in the festival has helped me to better assimilate 
knowledge on climate change 4.58 4.62 4.52 4.70

Preparations for the festival were interesting 4.17 4.14 4.24 4.05

Participation in the festival was interesting 4.58 4.67 4.52 4.75

This type of work has motivated me to learn more about climate 
change 4.63 4.38 4.48 4.55

This type of work has motivated me to learn more about ecology 
and environmental protection 4.58 4.71 4.68 4.60

This type of work has motivated me to change my environmental 
behavior for the better 4.54 4.14 4.32 4.40

This type of work has motivated me to continue to participate in 
environmental actions 4.58 4.10 4.60 4.05

Other subjects should incorporate participating in similar 
projects 4.46 4.38 4.32 4.55

I would participate again in this or similar activities 4.88 4.86 4.92 4.80

Table 2. The arithmetic mean of statements by examined categories – gender and students’ previous education. 

Statement

Arithmetic mean 
(tn)

Absolute 
arithmetic 

mean 
differenceFemale Male

This type of work has 
motivated me to change 

my environmental 
behavior for the better

4.54 4.14 0.40

This type of work 
has motivated me to 

continue to participate in 
environmental actions

4.58 4.09 0.49

Table 3. The arithmetic mean of statements by gender and 
absolute arithmetic mean difference.

Fig. 1. The arithmetic mean of statements by gender and absolute 
arithmetic mean difference.
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– Females showed more hope than males of making the 
world a better place by changing their environmental 
behaviors.
It must be noted that these results are of great interest, 

having in mind the importance of the linkages between 
environmental protection and security and gender roles 
as well as necessary involvement of females in environ-
mental education [33]. Also, engaging females in environ-
mental protection helps societies to develop “the sense of 
responsibility needed to maintain a good balance between 
humans and the earth’s resources” [34]. 

In addition, in our research we examined the differences 
in the responses of students who have completed a four-
year high school and university students who have 
completed a secondary occupational school. A statistically 
significant difference was found in the assessment of only 
one statement: “This type of work has motivated me to 
continue to participate in environmental actions.” Results 
show that students who have completed a four-year high 
school are more willing to participate in environmental 
actions than the students who have completed an 
occupational school (mean rank for four-year high school 
students is 26.4, mean rank for occupational school 
students is 18.75, p = 0.033). The arithmetic mean of 
statements by students’ previous education and absolute 
arithmetic mean difference are given in Fig. 2.

These results can be explained on the basis of the 
curriculum in biology and sociology as subjects in 
four-year high schools where they taught the basics of 
ecology and environmental problems [35] as opposed 
to occupational schools that do not have these subjects. 

On the one hand, this is associated with the results of 
previous studies that have shown that when it comes to 
environmental education in the Republic of Serbia, data 
about educational curriculum and programs has shown 
an evident lack of formal and permanent environmental 
education at all levels of formal education [17, 28, 36-38]. 
On the other hand, the results of our research show the 
necessity of not only implementing formal environmental 
education, but of the development of such an education, 
which includes the necessary environmental activities 
with the aim of promoting and protecting the environment 
in the long run. Or environmental education must include 
“participation in activities that lead to the resolution of 
environmental challenges” [30].

What should be pointed out as the biggest success 
of the project is the fact that 40 of the surveyed students 
(88.9%) answered affirmatively to the question whether 
they would take part in the Belgrade Science Festival 
again, and that the opinions of students on project-based 
learning organized in this way are the following:
– A good way to gain knowledge in the field of ecology 

and environmental protection.
– An interesting and pleasant experience.
– Gained new knowledge and experiences.
– Fun, interesting, and educational.
– The Science Festival and this project encouraged me 

to think more about the subject of climate change and 
change my behavior for the better.
Further on, in order to evaluate student satisfa- 

ction with their preparation and participation in the  
project as well as their assessment to the statements  
relating to their motivation to learn more about 
environmental issues treated by the climate change  
project, and then consequently change their environmental 
behavior and continue with environmental activities, the 
students gave marks on a scale of 1 to 5 based on the 
truthfulness of the statement, and we calculated the arith-
metic mean. The ranked results based on the assessment 
given by students to our 10 statements are shown in Tab-
le 4.

From the calculated results the following can be 
concluded:
– The highest average rating of 4.87 received the 

statement: “I would participate again in this or similar 
activities” (rank 1), which says that the students liked 
this active method.

– Next, the average score of 4.67 for the statement: 
“Preparations for the Science Festival have helped 
me to better assimilate knowledge on climate change” 
(rank 2), which shows that project-based learning 
gives better results in gaining knowledge and teaching 
the curriculum.

– Statement: “This type of work has motivated me to 
learn more in ecology and environmental protection” 
also received a high rating of 4.64.
The results from the questionnaire showed students’ 

answers on three main research questions of our study. 
Based on the students’ marks given to the specified 
statement, we concluded the following:

Fig. 2. The arithmetic mean of statements by students’ previous 
education and absolute arithmetic mean difference.



2717Improving Students’ Higher Environmental...

– Students assessed with a high mark (4.62) the presented 
way of learning that involves the participation in 
climate change-oriented project at the Belgrade 
Science Festival in comparison with the classic method 
of studying. This result gave us excellent feedback on 
the first research question.

– When it comes to assessing the method of project-
based learning with consequent higher motivation 
for learning and gaining environmental and climate 
change knowledge, the average mark is excellent, too 
(4.61).

– Finally, the last research question related to the 
students’ motivation to change their environmental 
behavior got the lowest, but still a very good mark at 
4.36. 
The results of student answers on three main research 

questions of our study are given in Table 5.
In addition, we analyzed individual arithmetic mean 

of assessment of questionnaire statements by students, as 
well as its frequency. Gained results showed that a large 
number of students – 26 (57.8%) – gave excellent average 
marks equal to or greater than 4.50, 4 of them (8.9%) gave 
mark 4.50, and the rest of the students gave a mark greater 
than 4.50 (48.9%). The interesting fact is that the most 
common individual average marks were 4.40 and 4.60 
(20%). Arithmetic mean of statements and frequency by 
students are given in Table 6.

Aslo, on the question “Would you recommend 
this climate change-oriented project activity to your 
colleagues?,” all students answered positively (100%). 
These results strongly supported the main idea of our 
research – that higher environmental education must be 
a non-traditional education that relies on relevant modern 
teaching models such as project-based learning. Only 
by this kind of education will it be possible to seriously 
increase students’ environmental knowledge level. 

Statement Arithmetic mean
(tn)

Rank

I would participate again in 
this or similar activities 4.87 1

Preparations for the festival 
have helped me to better 
assimilate knowledge on 

climate change

4.67 2

This type of work has 
motivated me to learn 

more about ecology and 
environmental protection

4.64 3

Participation in the festival 
was interesting 4.62 4

Participation in the festival 
has helped me to better 

assimilate knowledge on 
climate change

4.60 5

This type of work has 
motivated me to learn more 

about climate change
4.51 6

Other subjects should 
incorporate participating in 

similar projects
4.42 7

This type of work has 
motivated me to change my 
environmental behavior for 

the better

4.36 8

This type of work has 
motivated me to continue to 
participate in environmental 

actions

4.36 8

Preparations for the festival 
were interesting 4.16 10

Table 4. Ranked assessment of statements by students.

Main researh question Statement Arithmetic mean
(tn)

Is a method of learning that involves participation 
in the project of an interactive exhibit at the 

Science Festival more interesting than the classic 
method of studying for students?

Participation in the festival was interesting 4.62

Does this method result in higher motivation for 
learning and gaining knowledge?

Preparations for the festival have helped me to 
better assimilate knowledge on climate change

4.61

Participation in the festival has helped me to 
better assimilate knowledge on climate change 
This type of work has motivated me to learn 

more about climate change
This type of work has motivated me to learn 

more about ecology and environmental 
protection

After participation in this project are students more 
motivated to change their environmental behavior?

This type of work has motivated me to change 
my environmental behavior for the better

4.36
This type of work has motivated me to continue 

to participate in environmental actions

Table 5. Answers to main research questions by students.
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Conclusions

The obtained results from our research pointed out 
that:
Students who have completed a four-year high school are 

more likely to participate in environmental actions.
Project-based learning such as this teaching method re-

sulted in students showing greater motivation to learn 
more, better accept knowledge, and being willing to 
participate again in similar activities.

Female students showed a greater degree of willingness 
for environmental improvement and participation in 
environmental actions.

Gender roles are significant predictors of perception of 
nature, environmental problems, and environmental 
behavior.
Our preliminary results and data showed great progress 

and encouraged us to continue exploring this area, 
considering the fact that this is a pilot study, and the initial 
stage of a future larger project of monitoring students’ 
scientific and practical environmental and climate change 
literacy in undergraduates. The study results definitely 
demonstrated a positive result on our research questions 
related to this kind of specific project-based learning 
in higher environmental education. Also, this specific 
research shows us that this kind of teaching method 
is without a doubt a tool of student interest, because it 
keeps students significantly motivated and improved their 
knowledge on environment and climate change.

To sum up, our results confirmed earlier studies 
[29] that indicated the importance of practical higher 
environmental education such is the proposed education 
based on a climate change-oriented project as an excellent 
way to make students more involved in the core of climate 
change as an inherently global issue. In addition, this kind 

of higher environmental education adequately answered 
the high challenge for universities related to the integration 
of necessary different perspectives and concepts that 
radically innovate methods of education [39-41].

In addition, regarding the results of our research, 
we can conclude that using a project like this in 
higher environmental education increases the learning 
productivity of students and improves their interest  
in environmental issues, with consequent enhancement  
of student awareness of necessity for taking environ-
mental action and changing environmental behavior 
patterns.
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