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Abstract 

Mass media consumption has expanded from traditional mass media – television broadcasting, 
newspapers, radio - into new media, such as the Internet. Information about environmental issues such 
as global warming, water and air pollution and other environmental problems, comes mainly from the 
media. In Finland nowadays the Internet is generally the most important source of news for young people. 
The media has also been used in a variety of ways relating to education for sustainable development. In 
the survey, education for sustainable development, students’ opinions were asked on 73 items concerning 
different dimensions of education for sustainable development. This study focuses on two of these items: 
how university students from different disciplines get information about education for sustainable 
development issues and which environmental problems they perceive as being the most important. It 
was found that although students get information about education for sustainable development issues 
mainly from television and newspapers almost an equal amount comes from the Internet, and lectures 
are the fourth source of information. Students perceived climate change and the lack of clean water as 
being the most important environmental problems, the second was the decrease in biodiversity and the 
least important, malaria. Those students whose information source was mainly television did not perceive 
biodiversity as being that important environmental problem.  
Key words: education for sustainable development, environmental problems, environmental information 
sources. 
	
Introduction

Education for Sustainable Development

The idea of Education for Sustainable Development (ESD) has been used since the 
end of the 20th century together to meet concern about environmental education. ESD allows 
learners to acquire the skills, capacities, values and knowledge required to ensure sustainable 
development. It is education at all levels and in all social contexts; family, school, workplace 
and community. It fosters responsible citizens and promotes democracy by allowing individuals 
and communities to enjoy their rights and fulfill their responsibilities. Further, it is education 
for life-long learning and fosters the balanced development of the individual. (UNESCO, 2005) 
ESD replaces problem orientation which is associated with environmental education (EE) and 
shifts the focus to the inclusion of social issues and economic development (see e.g. Kopnina, 
2011). According to Hesselink, van Kempen and Wals (2000), the relationship between EE 
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and ESD can be understood in several ways: EE is part of ESD, ESD is a part of EE, EE and 
ESD partially overlap, or ESD is a stage in the evolution of EE. The EE/ESD pedagogies 
often overlap in environmental education literature, including student-centered, minds on and 
hands-on learning, as well as active participation (Eilam and Trop, 2010). ����������������� EE/ESD comprises 
of several models which in general consist of three or four dimensions. For example, Palmer 
(1998) highlights education about, in and for the environment. In models which are based 
on the ideas of Hungerford and Volk (1990), environmental education most often consists of 
four dimensions: sensitivity, knowledge, action, and participation (Jeronen, Jeronen & Raustia, 
2009; Käpylä, 1995). The final phase of environmental education is towards participation in 
society and in its broadest sense, participation at the global level.  

Education for Sustainable Development Issues in Higher Education

ESD issues have, to some extent, been studied at the higher education level. According 
to Reid and Petocz (2006), many university teachers in varying disciplines show an 
awareness of sustainability playing some role in their teaching, but some of them view from 
a limiting perspective. While limiting conceptions of teaching result in limiting approaches to 
sustainability, expansive or holistic conceptions lead to a broader approach to the issue. For the 
majority of the teachers, sustainability and teaching were separate entities; also the language 
associated with sustainability, for example EE, SD, ESD, did not belong to the vocabulary of 
most academics’ (Reid & Petocz, 2006). Elshof (2005) reported that teachers of technology 
considered sustainability issues which related to social justice and equity to be less important. 
On the personal level, teachers considered population growth, human rights, international 
trade and pollution to be the most significant components of sustainable development, while 
biodiversity, international trade, unjustified economic subsides and global warming, were the 
least important. �������������������������������������������������������������������������������          Salïte, Mičule, Kravale, Iliško, and Stakle (2007) found that teacher students 
consider environmental problems, pollution, the use of resources and disasters to be important, 
as well as other problems indirectly related to this aspect. In this same study, environmental 
pollution was viewed by the students as toxic pollution (gas, oil, and chemical escapes), nature 
pollution, shortage of dumping sites and an increase in the number of factories. The types 
of pollution identified were mostly related to peoples’s activity and animal waste while in 
the characterization of environmental pollution, the effects of climate changes (depletion of 
ozonosphere) and rise of temperature were also a cause for concern. Problems related to the use 
of natural resources and disasters were named less frequently than pollution problems.

Svetina, Istenič-Starčič, Juvančič, Novljan, Šubic-Kovač, and Zupančič (2011) have 
assessed younger college students´ understanding of sustainability. They found that students in 
urban settings had higher sustainability scores than those in non-urban settings. Sustainability 
issues became more interesting with increasing age particularly in adolescents living in urban 
settings and it was also noted that girls tended to express a higher degree of appreciation toward 
sustainable solutions than boys.

	 Oztas and Kalipci (2009) revealed in their study that teacher candidates considered 
global warming to be main issue concerning environmental problems the second being climate 
change; other important issues were demographic effects, greenhouse effects, shanty housing and 
urban sprawl. A considerable number of teacher students were aware of the main environmental 
pollutants and their risk factors: deforestations, diminishing drinking water sources, water 
pollution, soil pollution, air pollution and acid rains. Teacher candidates were less aware of 
decreasing of biodiversity and noise pollution. According to Oztas and Kalipci (2009) the major 
source for information on environmental education was radio and television (40%). Scientific 
books and journals were not seen as providing useful resources for environmental education.	  
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Media as a Source of Environmental Issues

There has been a significant expansion in consumption from the traditional mass media 
– television broadcasting, newspapers, radio - into the consumption of new media such as 
the Internet and mobile phone communications. These signal changes in how people access 
and interact with information (Boykoff, 2009). Nowadays, Finns follow news mainly via four 
media: television, printed newspapers, radio, and the Internet. In 2010, the role of the Internet 
generally increased at the same phase as in previous years. According to the latest report on the 
use of communication services in Finland (FICORA 2011), the Internet is the most important 
source of news for young people. Although television still has a strong traditional standing in 
Finland, still being the most important way for all age groups (15 to 65) to follow its audiovisual 
content, the 20-24 years olds use television less than others. Internet, instead of television, is the 
most important device for the men under 25, concerning both programs on the whole as well as 
videoclips. Online viewing is particularly popular among members of the youngest age groups; 
for Finns under 35, Internet is the most followed news channel, but for those over 35 television 
news is the most popular.

Much of what most people hear about issues such as global warming, decreasing 
biodiversity, lack of clean water, erosion, desertification, over-grazing, malaria and environmental 
threats, is likely to come from the media (Shanahan, Morgan, & Stenbjerre, 1997; Asunta, 2003; 
Lee, 2008; Boykoff, 2009). According to Asunta (2003), the main environmental information 
sources of 12 to 15 year-old pupils in Finland, were television and radio; next in priority were 
the science teacher, newspapers and magazines, parents, other pupils, and the Internet and 
after these sources came movies, friends, conservation organization, Greenpeace or WWF and 
municipalities and consumer organizations. 

Lee (2008) also states that although, television was college students’ major source of 
information on environmental news related to local, national and global environmental problems 
the second was the Internet. Daily newspapers and governmental sources were those least used. 
Lacy, Riffe, and Varouhakis (2007) state that different media are used as an information source 
at different geographic levels and conclude that many people use two or more sources to find 
environmental news. Growth of the Internet may well be reshaping patterns of media use. The 
more local the geographic emphasis is of the news, the greater the number of people who do 
not access any environmental information and less diverse is the access of those who do. The 
Internet was often used in conjunction with other media, and most often used was the television 
news and newspapers. At the global level, respondents who used the Internet were most likely 
to use television news as an additional environmental news source. (see Lacy et al., 2007)

Later on, Riffe and Reimold (2008) especially refer to young people and the internet´s 
increasing potential for them as an environmental news source both on a national and 
international scale. Internet was frequently cited as the most useful environmental news source 
for the youngest respondents (18-24 year-olds).  However, based on their study, even in the 
Internet age, they also agree about the significance of newspapers for delivering more localized 
environmental news and information. Television was still the primary news source for young 
people. Conversely, Oztas and Kalipci (2009) report that radio and television, news-magazines, 
Internet, scientific books, and lectures, in this order were teacher candidates’ major source 
about environmental risk factors.    	

Watching documentary films enhances students’ environmental sensitivity (Bahk, 2010; 
Barbas, Paraskevopoulos, & Stamou, 2009). Barbas et al. (2009) conclude that in the development 
of environmental knowledge and feelings the non-verbal, less conventional documentary is 
more effective, but in the change in attitudes and beliefs, the verbal, ‘traditional’ one is equally 
effective. According to Shanahan, Morgan and Stenbjerre (1997) there is essentially no bivariate 
relationship between television viewing and the perception of specific threats to the environment 
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such as industrial air pollution or the greenhouse effect. A theoretically coherent view would 
be that television messages do specifically cultivate environmental fear; television in general 
uses fear, doomsaying, and sensationalism to generate attention. Maybe the best known film 
concerning environmental issues is “An Inconvenient Truth” and several countries have even 
proposed using the film as an educational tool in school classrooms (Nolan, 2010). Watching 
this film increases knowledge about the causes of global warming, concern for the environment 
and willingness to reduce greenhouse gases. However willingness to take action immediately 
after watching the movie does not necessary result in action later on (Nolan, 2010). 

In this study, university students’ perceptions on environmental problems and their 
information sources on environmental issues will be clarified. The study focuses on the research 
questions:

•	 Which issues do university students perceive as being the most important 
environmental problems?

•	 Which information sources do university students use when seeking knowledge 
on education for sustainable development?

•	 What kind of relationship is there between information sources and perceived 
environmental problems? 

Methodology of Research 

General Background of Research

This study is a quantitative survey. The participants in the study comprised of five 
hundred and twenty three (n=523) university students from one quite typical university. The 
data was collected through a questionnaire which consisted of five parts and included a total of 
73 items. Demographic information was asked in the beginning of the questionnaire namely: 
gender, age, how many years of study, the students´ major and minor subjects and where the 
participants came from. 

	
Sample of Research

The students were from different faculties and majored in different subjects (Table 1). 
There were 73% female students and 27% male students, 10 students did not mark the gender. 
Table 2 presents the participants’ study year. 

Table 1. Participants of the study and their major subject (N/%) (Due to miss-
ing data n=513).

 

Major subject
Gender

Male Female Total
Arts, Social Sciences 23/27 61/73 84/16

Education 72/22 249/78 321/63
Mathematics, Sciences 42/39 66/61 108/21
Total 137/27 376/73 513/100
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Table 2. Participants’ study years (N/%).

Major subject
Study year

1st year 2nd year 3rd year 4th or more 
years

Arts, Social Sciences   41/49   9/11  7/8   27/32

Education 185/57 51/16 74/23 15/5

Mathematics, Sciences   75/69 16/15  5/5   13/12

Total 301/58 76/15 86/17  55/11

Instrument and Procedures

The questionnaire was developed based on the four dimensions of ESD. In this article the 
findings related to two of the questions are reported. Firstly, it was asked from where information 
about education for sustainable development has been obtained? The alternatives given were 
television, lectures, friends, magazines, newspapers and the Internet and the possibility to write 
some other source was also given. Secondly, it was asked what is the most serious global 
environmental problem. Students were required to rank the following problems in order so that 
the most important is number 1, the second important 2 and so on. The environmental problems 
given were a decrease in biodiversity, desertification, climate change, lack of clean water, 
erosion, over grading and malaria as well as the possibility to add some other environmental 
problem. Data collection took place in 2009-2011. It took 15 to 30 minutes for students to fill 
in a paper version of the questionnaire and they worked independently.

Data Analysis

Here the analysis is focused on ranking of the most important environmental problem and 
naming the information sources which university students used. Due to the nature of the variables 
descriptive statistics, frequencies, cross tabulation and the chi-square test of differences were 
used, also association between some dichotomous variables was analysed with phi correlation. 

Results of Research 

The university students perceived climate change as being the most serious environmental 
problem, 45% of the students perceived it as being the most serious (Table 3). The second most 
serious environmental problem was the lack of clean water (34%) and in third place the decrease 
in biodiversity (15%). 31% of the students perceived the decrease in biodiversity as being 
the second serious environmental problem while desertification was mainly considered as the 
fourthly most serious. Over grazing was mainly considered to be a less serious environmental 
problem and malaria was not seen as a serious environmental problem at all, 81% of the students 
ranking it in fifth place or considering it to be less serious.  
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Table 3.  Environmental problems as perceived by university students in the 
order from the most serious (N/%).

Environmental 
problem 1st most serious 2. 3. 4. 5th or less serious Mean
Climate change 234/45 140/27 80/15 33/6 36/7 2.1
Lack of clean water 177/34 142/27 112/21 41/8 51/10 2.4
Decrease in biodiversity 77/15 161/31 151/29 67/13 67/13 2.8
Desertification 7/1 27/5 71/14 138/26 280/54 4.6
Erosion 3/0.6 12/2 46/9 115/22 347/66 5.0
Over-grazing 1/0.2 11/2 23/4 68/13 420/80 5.6
Malaria 2/0.4 19/4 28/5 53/10 421/81 6.0

Students’ sources of information concerning education for sustainable development 
issues, are shown in Table 4. University students selected television and newspapers (67%) 
as the most frequent sources of information on issues concerning education for sustainable 
development although, they also selected the Internet (60%) nearly as often as television and 
newspapers. Lectures were also selected as important sources for information about education 
for sustainable development (51%). It has to be noted that 479 out of 523 students answered the 
question concerning the information sources, probably due to the fact that the question was in 
the last part of the four-sided questionnaire. The students had the possibility to select as many 
information sources as they wanted.

Table 4. Sources of information on issues concerning education for sustainable 
development.

Source Count Percent of Cases (N=479)
Television 322 67
Newspapers 322 67
Internet 289 60
Lectures 246 51
Magazines 190 40
Friends 155 32

Students who selected getting information about education for sustainable development 
from friends, also selected magazines as an important source for information on the issue (r 

=0.31, p<0.001) and they also selected Internet (r =0.25, p<0.001) as an information source to 
some extent. Students who selected television as an important information source, selected also 
newspapers (r =0.34, p<0.001) to be an important information source but also Internet (r =0.30, 
p<0.001). Lectures as an information source could not be associated together with any other 
information source other than loosely with friends (r =0.14, p=0.002) as information source. 

Decreasing biodiversity was most often ranked as a second or third most serious 
environmental problem. Cross tabulation of biodiversity’s seriousness with television as the 
information source among those students who selected lectures as a source of information as 
well is shown in Table 5. Those students, who did not select lectures as their information source 
for environmental issues, but selected ‘yes’ to television, rank biodiversity as a less important 
environmental problem e.g. biodiversity second most serious:  ‘yes’ to television  27% , ‘no’ 
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to television 40%, the difference between rankings is statistically significant (χ2=12.43, df=4, 
p=0.014). For students who selected lectures as an information source, there is no such difference. 
When ranking the decreasing biodiversity as a serious environmental problem, the same effect 
is not found between lectures and the Internet nor between lectures and newspapers.

Table 5. The seriousness ranked by students of decreasing biodiversity as an 
environmental problem cross tabulated with television as information 
source among groups who mention lectures or do not.

 

Lectures and seriousness of decreasing biodiversity problem Television TotalNo Yes

No

Biodiversity
(when No 
lectures, then 
difference )

1st most serious Count (%) 16 (15) 14 (8) 30(11)
Adjusted Residual 1.7 -1.7

2. Count (%) 43 (40) 46(27) 89(32)
Adjusted Residual 2.2 -2.2

3. Count (%) 22(20) 61(36) 83 (30)
Adjusted Residual -2.8 2.8

4. Count (%) 11(10) 25(15) 36(13)
Adjusted Residual -1.1 1.1

5th or less seri-
ous 

Count (%) 16(15) 23(14) 39(14)
Adjusted Residual 0.3 -0.3

Total Count 108 169 277

Yes Biodiversity

1st most serious Count (%) 17(18) 29(19) 46(19)
2. Count (%) 29(32) 43(28) 72 (29)
3. Count (%) 25(27) 43(28) 68(28)
4. Count (%) 9(10) 22(14) 31(13)

5th or less serious Count (%) 12(13) 16(10) 28(11)
Total Count 92 153 245

When taking gender into account, we found that female students rank climate change as 
the most serious environmental problem more often than the male students (Table 6). 49% of 
the female students and 34% of the male students ranked climate change as the most serious 
environmental problem; the difference between rankings is statistically significant (χ2=15.35, 
df=4, p=0.004). 37% of men ranked the lack of clean water as the most serious environmental 
problem.

Table 6. Difference between gender concerning the seriousness of climate 
change as an environmental problem.

 

Gender
Climate change

Total1st the 
most 

serious
2 3 4

5th or 
less 

serious

Male
Count 47 36 28 13 14 138
Percent 34 26 20 9 10 100
Adjusted Residual -3.0 -0.3 1.9 1.7 2.2

Female
Count 184 104 51 20 18 377
Percent 49 28 14 5 5 100
Adjusted Residual 3.0 0.3 -1.9 -1.7 -2.2

Total
Count 231 140 79 33 32 515

Percent 45 27 15 6 6 100
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When comparing students’ rankings about the seriousness of environmental problems, 
it was found that, even gender controlled, educational science students more often than other 
students ranked the lack of clean water as the most serious environmental problem (χ2=16.86, 
df=8, p=0.032, Table 7).

Table 7.  The seriousness of the lack of clean water as ranked by students in 
different disciplines. 

Major subject 
Lack of clean water

Total1st the 
most 

serious
2 3 4 5th  or less 

serious

Arts, 
Social sciences

Count 21 24 23 11 6 85
Percent 25 28 27 13 7 100
Adjusted Residual -1.9 0.3 1.4 1.9 -0.9

Education

Count 125 84 68 20 28 325
Percent 38 26 21 6 9 100
Adjusted Residual 2.9 -0.8 -0.3 -1.9 -1.2

Mathematics, 
Sciences

Count 30 33 20 10 17 110
Percent 27 30 18 9 15 100

Adjusted Residual -1.6 0.8 -0.9 0.5 2.2

Total
Count 176 141 111 41 51 520

Percent 34 27 21 8 10 100

Students were also asked if they think that they really understand what is the meaning of 
‘education for sustainable development’. 85% of the students responded that they did. Thus, it 
is assumed that the students were capable of responding to the question ‘from where do you get 
information about education for sustainable development’. The relationship between EE and 
ESD was also asked. 60% of the students were of the opinion that ESD was the same as EE, 
and 40 % thought it was not.

Discussion

According to the university students, in their opinion climate change is the most serious 
environmental problem, second is the decreasing biodiversity and third the lack of clean water. 
This finding partly disagrees with that of Elshof (2005) in which technology teachers perceived 
biodiversity and global warming as being the least important sustainability issue. Teacher 
students in the study of Salïte et al. (2007), also considered the serious effects of climate 
changes, but other issues were held to be more serious problems, among them pollution in 
particular. The difference between the results in these studies is probably due to the methods 
used in the research. In this study, only global issues were given to the students whereas in the 
other previous studies pollution is often viewed from the local viewpoint. Other reasons for the 
differences in results might be due to cultural differences and the actual state of the environment 
in the countries where these studies have been carried out. The findings in this study concerning 
perceived environmental problems are similar however, to those found by ������������������  Oztas and Kalipci 
(2009). In their study teacher candidates’ considered the most important issue in environmental 
problems as being global warming, while the second was climate change; even though in this 
Turkish case the culture and state of the environment are also probably different. In comparison 
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students from arts, social sciences, mathematics or natural sciences educational science students 
more often ranked the lack of clean water as being the most serious environmental problem. 
Educational sciences student will become future primary school teachers. Because water has a 
significant role in primary school science this has maybe influenced students’ perception about 
environmental problems.

Among the university students, the main information sources for education for sustainable 
development were found to be firstly television, secondly newspaper and thirdly Internet, all in 
relatively equal measures. This finding is in accordance with the most of the studies carried out 
in the 20th century, see for example ���������������������������������������������������������       Asunta (2003), Lee (2008) and Boykoff (2009). Television 
has long been an important source for environmental information but the role of the Internet 
has also generally increased in the 20th century (cf. FICORA, 2010). Concerning the global 
problems such as those in this study, both the Internet and television news have been used 
together as an environmental news source (see Lacy et al., 2007). The role of these sources 
together is highlighted also in this study. The findings relating to the important sources of 
environmental information are in accordance with those of Riffe and Reimold (2008). They 
refer to an increasing potential role for the Internet to serve as an environmental news source, 
especially among young people and for environmental news on a national and international 
scale. The role of information sources in this study were also similar to the findings of Oztas 
and Kalipci (2009) who report that teacher candidates’ major source of information about 
environmental risk factors were, in this order, radio and television, news-magazines, Internet, 
scientific books, and lectures. However, in this study the role of the Internet was found to be 
more important compared with the radio and magazines which were less important.   

More often than male students, female students regarded climate change as the most serious 
environmental problem being in line with Svetina et al.’s (2011) findings about the difference 
between gender concerning the appreciation of sustainability. There were also differences in the 
students’ opinions regarding the perceived environmental problem. Those, who did not select 
lectures as their information source for environmental issues, but received information from 
television, perceived the decrease in biodiversity as less important environmental problem. The 
same effect was not found concerning students who selected lectures as an information source; 
there was no evidence of the same difference between watching television and the perception 
of the decrease in biodiversity as being less serious environmental problem nor between 
lectures and the Internet or lectures and newspapers. These findings are partially in accordance 
with the statement of Shanahan et al. (1997) that there is essentially no bivariate relationship 
between television viewing and perception of specific threats to the environment. Namely the 
combination of lectures- television as information sources, did influence students’ perception of 
the decrease in biodiversity as a serious environmental problem.  This study did not ask about 
which form of television program had been the information source (c.f. Barbas et al., 2009). 
The role of television as an information source may be similar to that found by Nolan (2010) 
concerning the film “An Inconvenient Truth”. Watching the film increases knowledge about the 
causes of global warming, however willingness to take action immediately after watching the 
movie does not necessary translate into later action.

Conclusions

The high percentage in the understanding EE/ESD concept, can be explained by the fact 
that the largest group of students comprised of educational science students and ESD is included 
in the curriculum in educational science, particularly in teacher education. Conversely, the arts 
and social science students were studying multidisciplinary environmental science studies and 
therefore had knowledge about the SD issues. Yet, only half of the students do mention lectures 
as information source, even though sustainable development is explicitly mentioned, in the 
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strategy of the university in question, to be taken into account in all activities. Only one third 
mention friends as information source, this may indicate that the issue is neither a topic of 
discussion during the studies, nor a matter of student-centered, minds on and hands-on learning, 
or active participation learning with shared negotiations of meanings.

The university students ranked climate change as the most serious environmental problem, 
the second was the decrease in biodiversity and the third the lack of clean water. The Finnish 
media has drawn both international and national attention to climate change, lack of clean water 
and decrease in biodiversity which obviously have influenced students’ perceptions. Those 
who brought television to the fore as an information source did not rank equally the decrease 
in biodiversity as a serious environmental problem. This may indicate that television is most 
often watched without any particular educational purpose or that television underestimates the 
decreasing biodiversity. Is it possible that desertification, erosion, over grazing and malaria are 
perceived as less serious problems by students just because they are not concrete, immediate, 
local environmental problems in Finland? 

Knowledge about the environment and environmental problems is often based on beliefs 
that arise from nonselective screening of information. It is possible to encourage university 
students’ critical thinking through the education for sustainable development by considering 
how media contribute to creating and spreading knowledge of sustainable development and 
environmental problems in general. The quality of information sources is important; how 
they make an active contribution to tackling the complexity of environmental problems and 
considering the ecological, social, economical and cultural aspect of sustainable development. 
Environmental awareness and discussion of global and local environmental problems, needs 
that there is enough scaffolding when considering the causes, effects and solutions as well as a 
sense of responsibility for taking actions.

The students considered the Internet to be a very important source of sustainable 
development issues, nearly as important as television and newspapers, therefore there is a clear 
need to develop pedagogical approaches for the use of the Internet in ESD education. Practices to 
be in accordance with the contemporary pedagogical theories need to be developed. Furthermore 
scaffolding is needed in the learning of complex environmental issues e.g. in order for the use of 
Internet to be relevant. Practices should also be examined to get reliable information about the 
usefulness and significance of the Internet’s use for learning and its proper ways of scaffolding 
in education. It is also important, in further study, to investigate university students’ perceptions 
about the quality of information sources and their preferences concerning reliable sources of 
scientific information on the environment. 
                       
References

Asunta, T. (2003). Knowledge of environmental issues: Where pupils acquire information, opinions and 
how it affects their attitudes and laboratory behavior. Dissertation, University of Jyväskylä, 
Finland. http://julkaisut.jyu.fi/index.php?page=product&id=16332.

Bahk, C. M. (2010). Environmental Education through Narrative Films: Impact of Medicine Man on 
Attitudes toward Forest Preservation. The Journal of Environmental Education, 42 (1), 1-13.

Barbas, T. A., Paraskevopoulos, S., & Stamou, A. G. (2009). The effect of nature documentaries on 
students’ environmental sensitivity: a case study. Learning, Media and Technology, 34 (1), 61-
69.

Boykoff, M. T. (2009). We Speak for the Trees: Media Reporting on the Environment. Annual Review of 
Environment and Resources, 34, 431-57.

Eilam, E., & Trop, T. (2010). ESD Pedagogy: A Quide for the Perplexed. The Journal of Environmental 
Education, 42 (1), 446-455.



problems
of education
in the 21st century
Volume 39, 2012

103

ISSN 1822-7864

Jari Kukkonen, Sirpa Kärkkäinen, Tuula Keinonen. University Students’ Information Sources of Education for Sustainable 
Development Issues and their Perceptions of Environmental Problems 

Elshof, L. (2005). Teacher’s interpretation of sustainable development. International Journal of 
Technology and Design Education, 15, 173-186.

FICORA (Finnish Communications Regulatory Authoritity). (2011). Market review 4/2011. Retrieved 
12.2.2012, from http://www.ficora.fi/attachments/suomial/644MRzXDF/Markkinakatsaus_4_
2011_fi.pdf.

Hesselink, F., van Kempen, P. P., & Wals, A. E. J. (2000). ESDebate: International on-line debate on 
education for sustainable development. Gland: IUCN.

Hungerford, H. R., & Volk, T. L. (1990). Changing learner behavior through environmental education. 
The Journal of Environmental Education, 21(3), 8-21.

Jeronen, E., Jeronen, J., & Raustia, H. (2009). ���������������������������   ����������  �� ��������������  Environmental Education in Finland – A case study of 
Environmental Education in Nature Schools. International Journal of Environmental & Science 
Education, 4 (1), 1-23.

Kopnina, H. (2011). Revisiting Education for Sustainable Development (ESD): Examining Anthropocentric 
Bias through the Transition of Environmental Education to ESD. Sustainable Development,  
DOI:10.1002/sd.529.

Käpylä, M. (1995). Ympäristökasvatus koulun oppimis- ja tiedonkäsityksen muuttamisen välineenä. In S. 
Ojanen & H. Rikkinen (Eds.) Opettaja ympäristökasvattajana. Porvoo: WSOY, 24-39.

Lacy, S., Riffe, D., & Varouhakis, M. (2007). Where Do Ohioans Get Their Environmental News?  
Newspaper Research Journal, 28 (1), 70-84.

Lee, E. B. (2008). Environmental Attitudes and Information Sources among African American College 
Students. The Journal of Environmental Education, 40 (1), 29-42.

Nolan, J. M. (2010). An Inconvenient Truth Increases Knowledge, Concern, and Willingness to Reduce 
Greenhouse Gases. Environment and Behavior, 42 (5), 643-658.

Oztas, F., & Kalipci, E. (2009). Teacher Candidates’ Perceptions Level of Environmental Pollutant and 
their Risk Factors. International Journal of Environmental and Science Education, 4 (2), 185-
195.

Palmer, J. (1998). Environmental education in the 21st century: Theory, practice, progress and promise. 
London: Routledge.

Reid, A., & Petocz, P.  (2006). University lecturers’ understanding of sustainability. Higher Education, 
51, 105-123.

Riffe, D., & Reimold, D. (2008). Newspapers Get High Marks on Environmental Report Card. Newspaper 
Research Journal, 29 (3), 65-79.

Salïte, I., Mičule, I., Kravale, M., Iliško, D., & Stakle, A. (2007). Toward the sustainability in teacher 
education: Promise of action research. In Pipere, A. (Edit.) Education & Sustainable Development, 
First steps toward changes, Vol. 2, Daugavpils University, 263-292. 

Shanahan, J, Morgan M, & Stenbjerre, M. (1997). ��������������������������������������������������       Green or brown? Television and the cultivation of 
environmental concern. Journal of Broadcasting & Electronic Media, 41 (3), 305-323.

Svetina, M., Istenič-Starčic, A., Juvančič, M., Novljan, T., Šubic-Kovač, M., Verovšek, Š., & Zupančič, 
T. (2011). How Children Come to Understand Sustainable Development: A Contribution to 
Educational Agenda. Sustainable Development, DOI: 10.1002/sd.519.

UNESCO. (2005). United Nations Decade of Education for Sustainable Development (2005-2014). 
International Implementation. ��������������������������  Retrieved 12.2.2012, from http://unesdoc.unesco.org/images/0014/
001486/148654e.pdf. 

Advised by Pertti Väisänen, University of Eastern Finland Joensuu, Finland

Received: January 19, 2012 Accepted: February 27, 2012



problems
of education

in the 21st century
Volume 39, 2012

104

ISSN 1822-7864

Jari Kukkonen

MSc, Project Researcher, University of Eastern Finland, P.O. Box 111, 80101 Joensuu, 
Finland.� 
E-mail: jari.kukkonen@uef.fi
Website: http://www.uef.fi 

Sirpa Kärkkäinen

PhD, Senior Lecturer, University of Eastern Finland, P.O. Box 111, 80101 Joensuu, 
Finland.� 
E-mail: sirpa.a.karkkainen@uef.fi
Website: http://www.uef.fi

Tuula Keinonen PhD, Professor, University of Eastern Finland, P.O. Box 111, 80101 Joensuu, Finland. � 
E-mail: tuula.keinonen@uef.fi
Website: http://www.uef.fi


