Environmental awareness questionnaire: further consideration of existing instruments
Introduction
The first draft of the RME Framework proposed that to measure learners’ environmental awareness (as one of the three impact indicators) the CHEAKS instrument should be used. There were initial reservations about this instrument in terms of whether the items reflected local conditions (e.g. in Kiribati there is no ‘recycling’), and the particular country focus of environmental education (e.g. in Sierra Leone). It is a robust instrument in terms of validity, and well validated statistically (including construct validity), but if it fails on face or content validity, then these strengths may not be enough. A more detailed analysis of the proposed questionnaire should still be undertaken by each country team, but in the meantime, an effort has been made to widen the possible alternatives. This paper is an attempt to present these alternatives and to examine the extent to which any may be an adequate replacement.
Alternative possibilities 
A more extensive search was under-taken and the following eight questionnaires were located (others were rejected where there were no details of the questionnaire or no evidence of validation other than face validity). The possible alternatives are:
1. The relevance of science education (ROSE). (Schreiner & Sjøberg, 2004)
2. ‘Views about global warming: beliefs about actions and willingness to act’; (Ambusaidi et al, 2012, based on Boyes et al., 2009).
3. ‘Climate change awareness and willingness to act for pro-climate change friendly behaviour’ (ACCQ). (Dal et al., 2015, based on Halady & Roe, 2010).
4. Environmental Attitude Questionnaire (EAQ). (Tuncer et al., 2005; Tuncer, 2008; both based on Worsley & Skrizypi, 1998, itself based on Herrera, 1992[footnoteRef:1]) [1:  A copy of this requested. ] 

5. Environmental Attitudes of the University Scale. (Fernández-Mmanzanal, Rrodríguez-Barreiro & Carrasquer, 2007)
6. Environmental knowledge, attitudes and behaviours. (He et al., 2011)
7. Problem-Based Approach. (Kwan & So, 2008)
8. Teachers’ Understanding of Current Environmental Issues (Michail et al., 2007).
Review of each alternative
ROSE
This is a general questionnaire on science education for young people, which has been developed over a long period of time and has a sound validation process.[footnoteRef:2] It has had comments from a range of countries (Russia, Finland, Uganda, Denmark, Sweden, The Philippines, Korea, USA, UK Canada, Greece, South Africa and Ghana) in its development, and over 40 countries are collecting data on it (including 6 African countries), but apparently no published work of its use. Despite the validation, there are no published statistics on its validity (e.g. construct) and reliability. Although it is a general questionnaire on science, there is an environmental section reproduced in Appendix 1. As there are no validity and reliability tests, not any clear scoring details it is not clear it is useful, though the questions themselves seem relevant. [2:  http://www.ils.uio.no/forskning/rose/ ] 

Views about global warming: beliefs about actions and willingness to act (Ambusaidi et al, 2012, based on Boyes et al., 2009)
The original Boyes et al., 44-item questionnaire, used in Australia, was validated only through a pilot (134 students) [footnoteRef:3] then used on 500 students, but provided no other statistics, including for reliability (e.g. Cronbach’s alpha). However, the 40-item version used in Oman (Ambusaidi et al, 2012) and did provide Cronbach’s alpha coefficients (0.82 overall and 0.7 and 0.77) for the two main sections (on Degree of Willingness to Act and on Believed Usefulness of Action). As the title indicates, this questionnaire is very narrow in focus, on global warming (though this relates to the Sierra Leone module). In this second version changes were made to suit Oman (e.g. ‘taxes’ accompanied by ‘money’; ‘politicians’ replaced by ‘Shora Council Members’). From the data several indexes can be calculated: Environmental Friendliness Coefficient (for each student, and each of paired items, subtract ‘usefulness to act’ from ‘willingness to act’ score);[footnoteRef:4] Potential Effectiveness of Education (regression line fitting plot of ‘willingness to act’ v ‘usefulness to act’);[footnoteRef:5] Natural Willingness to Act and Natural Reluctance to Act.[footnoteRef:6] See the questionnaire in Appendix 2 (which indicates the changes from the original Boyes et al. version). It was used with school students in both cases. [3:  It was, however, based on earlier research on the ozone layer by Boyes et al. (1994).]  [4:  A measure of the alignment or discrepancy between beliefs about the extent to which a student believes an action would alleviate global warming and his/her willingness to take that action.]  [5:  Thus, an action that produces a steep gradient on the regression line will be more likely to respond positively to educational input than one with a gentle gradient; it could be argued that education about global warming might be best targeted at those actions represented by a steep slope.]  [6:  These latter two indexes are complex but relate to the regression line to calculate the Potential Effectiveness of Education score.] 

The EFC would be a possible measure, or just the two scales (Degree of Willingness to Act and Believed Usefulness of Action) separately reported.
Climate change awareness and willingness to act for pro-climate change friendly behaviour (ACCQ) (Dal et al., 2015, based on Halady & Roe, 2010)
The original questionnaire was for managers in an industrial context (Halady & Roe, 2010), but it was adapted into Turkish for use with pre-service teachers. Both have full factor analyses and reliability validation. As with the previous one, it has two dimensions:
· Awareness of effects/impacts of climate change
· Awareness of an individual’s own initiative to address climate change
In neither case is the full questionnaire available in the publication and it is difficult to deduced from the various factor descriptions and tables all the items (hence the questionnaire is not reproduced in an appendix).
Awareness of effects/impacts of climate change
Awareness is comprised of the atmospheric temperature rise in the next decade, melting of glaciers, prevalence of disease, submerging islands, sea-level rising, water scarcity, increased stress and disease, increased morbidity from diarrheal disease, increased endemic mortality, rise in coastal water temperature which would exacerbate toxicity of cholera, mass migration, suffering of crop production, and cut revenues and increased spending needs worsening public finances. These are rated using a Likert scale: 1 – not very aware, 2 – little aware, 3 – aware, and 4 – very aware.
Awareness of an individual’s own initiative to address climate change
This is focused on knowledge to use solar lighting systems, energy efficient lighting (light emitting diode (LED)-based decorative lighting), emission-free cars, car pools to reduce trips, public transport rather than private cars, environment friendly refrigerators, climate change friendly hair sprays, environment friendly transformers which reduce paper usage (saving trees), and other resources in place of gasoline. These are rated using a Likert scale: 1 – not very aware, 2 – little aware, 3 – aware, and 4 – very aware.
Apart for there being no questionnaire readily available, it seems too technical and inappropriate for school children.
Environmental Attitude Questionnaire (EAQ) (Tuncer et al., 2005)
This is specifically for school children, and has been used in two studies. It has four dimensions (factors in analysis):
Dimension 1: General awareness of environmental problems—AEP
Target: To determine the students’ awareness of environmental problems. 
To determine students’ opinion of the effect of the environmental problems on their future.
Dimension 2: General attitudes towards solutions—GAS
Target: To determine students’ opinions on the solutions.
Items: 7, 13, 16, 39
Dimension 3: Awareness of individual responsibility and attitude through changing lifestyles—AIR
Target: To determine students’ awareness of their responsibilities, for the solutions and their awareness of the relation between lifestyles and environmental problems.
Dimension 4: Awareness of national environmental problems—ANEP
Target: To determine students’ awareness of national environmental problems.
The Cronbach’s alpha coefficients were acceptable (overall high but for the individual dimensions, a lower range found; just/marginally acceptable levels). The questionnaire, based on that of Worsley & Skrizypiec (1998), is given in Appendix 4. Some of the items were taken from the tables in Tuncer (2008); the full questionnaire is not given in the original article.
Environmental Attitude Questionnaire (EAQ) Tuncer (2008)
This was not analysed in the same way as the previous publication (Tuncer, 2005), though it is supposed to be based on the same questionnaire (it also talks of translating into Turkish, but the 2005 version was already in Turkish). The reliability was acceptable, but no factor analysis done to consider construct validity.
Worsley & Skrizypi (1998)
Several factors: Environmental Concern; Environmental Pessimism, Environmental Exploitation, Science Solutions, Environmental Optimism, Environmental Protection, Technological Society.
The first component highlighted items about Environmental Concern and was so named. The other components were named so as to reflect their items’ common meanings; thus, Environmental Pessimism (Component 2; essentially the belief that things can only get worse); Environmental Exploitation (Component 3; the notion that it is appropriate to exploit the environment to meet today’s needs); Science Solutions (Component 4; that science and technology can solve environmental problems); Environmental Optimism (Component 5; that we will find answers to environmental problems); Environmental Protection (Component 6; that we should take action to care for the environment); Technological Society (Component 7; trust in the ability of technological society to provide a high standard of living). The internal reliabilities of the component scores were acceptable, ranging from 0.61 to 0.83. The questionnaire is given in Appendix 4. As with the Tuncer questionnaires, it is not clear that a single score will be adequate (just being able to categorise someone in terms of their factor scores is unlikely to be adequate).
[bookmark: latest]Environmental Attitudes of the University Scale (Fernández-Mmanzanal, Rrodríguez-Barreiro & Carrasquer, 2007)
Aimed at university students with good instrument development procedures and reliability data and exploratory (single factor) and confirmatory factor analyses. The latter showed that there were four factors: education, field trips, conservation, and intention (the need for education concerning environmental problems, importance of fieldwork and activities for environmental education, contamination of the environment and the need for conservation, and the willingness to act in a pro-environmental way). The analyses carried out establish that the attitude can be represented by a single score (the single factor). Unfortunately no details are given of the scoring or the negative attitude items (most obvious), nor of which items load onto which of the four factors. The fact that it is geared towards university students and the role of field work makes it seem too specialised.
Environmental knowledge, attitudes and behaviours (He et al. 2011)
Students presented with three elements: knowledge, attitudes and behaviours. Knowledge were statements they rated as True/False. Attitudes presented students with 16 statements to rate: ‘strongly agreed’, ‘agreed’, were ‘undecided’, ‘disagreed’ or ‘strongly disagreed’ with each statement (responses were coded for analysis, with 1 representing the most pro-environmental attitudes, 5 for most environmentally unfriendly attitudes and 3 for environmentally neutral attitudes). Behaviours had statements describing eight practices and eight statements of intention to commit to future actions. They categorize the frequency of their environment-friendly behaviour into three rates: always, sometimes and never. They rate their willingness or commitment to an environmental behaviour: ‘will do’, ‘do not know’ and ‘would not do’. For each statement, a respondent’s environmental behaviours were scored as either ‘friendly’ (3 points), ‘neutral’ (2 points) or ‘unfriendly’ (1 point). Good reliability data. The content is likely to be too specific, and perhaps outside range of JSS students. It seems it would need too much modification to then be sure it was still reliable.
Problem-Based Approach (Kwan & So, 2008)
Based on an earlier study (internal to University of Hong Kong) but this study has no details on its validation. The fact that it is set in a problem-based learning setting makes it of interest, though it was for university students (teacher education). See Appendix 6.
Teachers’ Understanding of Current Environmental Issues (Michail et al., 2007)
The first part of the questionnaire included questions on the frequency with which teachers use various sources in order to get informed about the environment. A 0–5 Likert scale (from 0=’never’ or ‘almost never’ to 5=‘very often’) was employed (details not reported). The second part included multiple-choice questions about the three environmental topics had two incorrect answers, one correct, and one with the statement “I don’t know.” The correct answer given was the only possible in comparison with the other two in the questionnaire, and not in general. Only the items for this second part of the questionnaire are given in tables of results. The third part, asked for demographic information. Overall it has acceptable Cronbach’s alpha coefficient overall of 0.804. 
The main problems are: very specific to three specific issues: acid rain, ozone layer and greenhouse effect; only tests knowledge, and not awareness.
Conclusions of review
There is no clear-cut conclusion on which of the questionnaires considered could be chosen. It is evident that several are not appropriate, namely: ROSE (part of general attitude survey); ACCQ (awareness and willingness to act); Environmental Attitudes of the University Scale; Problem-Based Approach; Teachers’ Understanding of Current Environmental Issues. This leaves a choice between:
1. Views about global warming: beliefs about actions and willingness to act (Ambusaidi et al, 2012, based on Boyes et al., 2009)
2. Environmental Attitude Questionnaire (EAQ) (Tuncer et al., 2005; Tuncer, 2008; Worsley & Skrizypi, 1998).
From the first of these (Ambusaidi et al., 2012) only focuses on global warming but, nevertheless, the Environmental Friendliness Coefficient is useful as a single measure upon which to base an impact score if this limitation is acceptable. 
Environmental knowledge, attitudes and behaviours, while representing these three useful elements, it is not clear what overall score could be chosen as the various factors isolated do not seem to provide a simple picture, nor are any details given of the inter-correlation of the factors (nor of the factor analysis technique used) that would enable a single score to be used.
However, this review must be taken with the original one (in the first draft of the RME Framework, Section 3.5.4), which seems a more straightforward and has a more robust validation process (including several validity and reliability statistical processes).
My recommendation would be that it is better to use the Children’s Environmental Attitudes and Knowledge Scale (CHEAKS) questionnaire and to modify that to suit the needs of the TFP. However, that has to be traded against the age of the instrument and any changes in environmental education that may have taken place.
This may require a closer look at the knowledge section to make it more relevant (with a check on the content validity of any of the countries’ programmes, but mindful of the original content validity based on a view of what environmental knowledge meant at the time of its origination, albeit with need to transpose it to the current situation). The attitude questionnaire will need some attention to suit local conditions.
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Appendices
Appendix 1: ROSE questionnaire (environment only)
To what extent do you agree with the following statements about problems with the environment (pollution of air and water, overuse of resources, global changes of the climate etc.)? (Give your answer with a tick on each line. If you do not understand, leave the line blank.)
Disagree 		Agree
1. Threats to the environment are not my business ...................... _	 _	 _	 _
2. Environmental problems make the future of the world look 
bleak and hopeless ..................................................................... 	  _	 _	 _	 _
3. Environmental problems are exaggerated .................................. _ 	_	 _ 	_
4. Science and technology can solve all environmental problems... _ 	_ 	_ 	_
5. I am willing to have environmental problems solved even if
this means sacrificing many goods ............................................. 	   _	 _	 _ 	_
6. I can personally influence what happens with the environment. _ 	_	 _	 _
7. We can still find solutions to our environmental problems .......... _ 	_ 	_ 	_
8. People worry too much about environmental problems .............. _ 	_	 _	 _
9. Environmental problems can be solved without
big changes in our way of living ......................................	 	    _ 	_	 _ 	_
10. People should care more about protection of the environment  _	_  	_	 _
11. It is the responsibility of the rich countries to solve
the environmental problems of the world ....................................   _ 	_ 	_	 _
12. I think each of us can make a significant contribution to
environmental protection.............................................................. _ 	_	 _	 _
13. Environmental problems should be left to the experts ........... _	 _ 	_	 _
14. I am optimistic about the future ..............................................._	 _	 _ 	_
15. Animals should have the same right to life as people .............. _	_ 	_	 _
16. It is right to use animals in medical experiments if this
can save human lives ..................................................................	 _	 _ 	_ 	_
17. Nearly all human activity is damaging for the environment ... _	 _	 _ 	_
18. The natural world is sacred and should be left in peace......... _ 	_	 _ 	_


Appendix 2: Views about global warming: beliefs about actions and willingness to act’; (Ambusaidi et al, 2012)
For the first section respondents told: ‘Things you might do for the sake of the environment and future of the Earth’ (global warming not mentioned). The respondents choose the following ratings for each of the kinds of questions.
	Degree of Willingness to Act (degree to which student reports being willing to undertake an action
	Believed Usefulness of Action (extent to which student believes an action would ameliorate global warming)

	Semantic descriptor 
	Score
	Semantic descriptor 
	Score

	Definitely
	1.00
	By quite a lot
	1.00

	Almost certainly
	0.75
	By a fair amount
	0.75

	Probably
	0.50
	By a small but useful amount
	0.50

	Perhaps
	0.25
	By a small amount – hardly noticeable
	0.25

	Probably not
	0.00
	By nothing at all really
	0.00



The questionnaire had three sections, the first being on degree of ‘willingness to act’, the second ‘believed usefulness of action’ (the two columns below).[footnoteRef:7] The items in each section were randomly listed (not in order shown). The third section (next table) asked general questions on global warming. [7:  Elements in […] are changes to make it look like the original Boyes et al. (2009) items, and those marked thus possible changes to suit TFP.] 

	Degree of Willingness to Act (degree to which student reports being willing to undertake an action)
	Believed Usefulness of Action (extent to which student believes an action would ameliorate global warming)

	Even if it was not as fast or luxurious, I would try to get a car that uses less petrol or less diesel.
	If people had smaller cars that used less petrol or less diesel, global warming would be reduced.

	Providing more of our energy was produced from nuclear power stations, I would be willing to pay more for electricity.
	If more of our energy was produced from nuclear power stations, global warming would be reduced.

	Even though it cost me money, I would make changes to my home to stop so much heat entering.
	If people made changes to their homes to stop so much heat entering, global warming would be reduced.

	Even if it was more trouble for me, I would not drop litter in the streets.
	If people stopped dropping litter in the streets, global warming would be reduced.

	Even if it was more expensive, I would buy food grown without the use of pesticides (sprays that kill the insects that damage plants).
	If farmers stopped using pesticides (sprays that kill the insects that damage plants) on their crops, global warming would be reduced.

	To save electricity, I would switch things off at home when I didn’t need them.
	If people used less electricity in their homes, global warming would be reduced.

	Even if I had to pay more taxes (money), I think there should be more trees planted in the world.
	If more trees were planted in the world, global warming would be reduced.

	Even if it was more trouble for me, I would recycle things rather than just throw them away.
	If people recycled things more, global warming would be reduced.

	Even if it was more expensive, I would buy food grown without the use of artificial fertilisers.
	If farmers stopped using artificial fertilisers with nitrogen in them, global warming would be reduced.

	Even though it cost me money, I would get air conditioning in my home.
	If more people got air conditioning in their homes and offices, global warming would be reduced.

	Even if it was more trouble for me, I would not drop litter on the beach.
	If the pollution in the oceans of the world were cleaned up, global warming would be reduced.

	Even if it meant that I didn’t always have the latest “gear” or fashion, I would be prepared to buy new things less often.
	If people were prepared to buy fewer new things and make do with the old ones, global warming would be reduced.

	Providing more of our energy was produced from the wind and waves and sun, I would be willing to pay more for electricity.
	If more of our energy was produced from the wind, waves and sun, global warming would be reduced.

	Even if it took me longer and was more inconvenient, I would try to use buses instead of a car.
	If people didn’t use their cars so much, global warming would be reduced.

	Even if I really liked meat, I would eat fewer meals with meat in them. If people eat less meat, global warming would be reduced.
	If people eat less meat, global warming would be reduced.

	Even if it cost me more, I would buy things for my home (like fridges and washing machines) that use less energy.
	If people got things for their homes (like fridges and washing machines) that used less energy, global warming would be reduced.

	I would vote for a politician [Shora Council Member] who said they would bring in laws to help the environment, even though it might stop me doing some of the things I really enjoy.
	If Shora Council Members made the right kind of new laws, global warming would be reduced.

	I would vote for a politician [Shora Council Member] who asked the government to take tax [(money)] to pay for things that would help the environment, even though it meant me having less money to spend.
	If Shora Council Members asked the government to take tax (money) and spent the money on the right kind of things, global warming would be reduced.

	I would vote for a politician [Shora Council Member] who said they would [ask the Omani government to] sign agreements with other countries to help the environment, even though it might have to change the way I live.
	If there could be more agreements between different countries about not putting certain gases into the air, global warming would be reduced.

	I would like to learn more about helping the environment, even though it would mean extra work for me.
	If people were taught more about it, global warming would be reduced.



The third section of the questionnaire contained four more general items. 
1. How worried are you about what global warming might do to the environment
2. How much do you know about global warming
3. How ‘environmentally friendly’ do you think you are? (How much do you think you ‘take care of’ the environment by the things you do?
4. Do you think global warming is really happening now?
Question 1 possible responses were: “I am very worried”, “I am quite worried”, “I am a little bit worried” and “I am not worried at all”. 
Question 2 possible responses were: “I know a lot about global warming”, “I know something . . .”, “I know a little . . .” and I know almost nothing . . .” as available responses. 
Question 3 responses were: “I am very environmentally friendly”, “I am quite . . .”, “I am a bit . . .” and “I am not at all . . .”
Question 4 responses were: “I am sure global warming is happening”, “I think . . .”, “I don’t know whether global warming is happening or not”, “I think global warming is not happening” and “I am sure global warming is not happening”.


Appendix 3: Environmental Attitude Questionnaire (EAQ) Tuncer 2008 
This is based on the questionnaire by Worsley & Skrizypiec (1998); see Appendix 4. Items marked thus may require changes to make it more appropriate to TFP or country specific. Statements 26-33 were taken from the factor analysis in Tuncer (2005); see below. 13 statements in this one are not in the Worsley & Skrizypiec questionnaire [8-11, 14, 20-23, 25 & 31-33], and these seem to be relevant to Turkey or the course the students were doing.
Each of the following statements respondents (score in parenthesis): 
strongly agree (5)	agree (4)	undecided (3)	disagree (2)	strongly disagree (1) 	 I don’t know (0)
1. Industrialised societies give most people who live in them a high standard of living.
2. Protection of the environment is more important than economic growth.
3. We are overloading the Earth’s natural ability to support life on earth.
4. We must conserve our resources for future generations.
5. In dealing with any kind of problem, we need to first consider how it will affect the environment.
6. Environmental protection is a governmental responsibility.
7. The ultimate solution for environmental problems depends on drastic changes in our life style.
8. Fast food consumption is harmful for both our’s and nature’s health.
9. Individual responsibilities are very important in protecting from the environmental pollution.
10. We can accept to change our life styles to protect natural resources.
11. Consumption patterns have nothing to do with the exploitation of natural resources.
12. Mankind is very adaptive, so there is no need to be concerned about its survival in a polluted environment.
13. Environmental problems have always existed, and have been solved, so there is no need to worry about the nature.
14. [Turkey] needs to be industrialised; therefore, environmental destruction due to industrialisation can be discarded [ignored].
15. Just as science and technology monitor environmental problems, they also solve them, so such issues will not be the points of concern in the future.
16. The natural sources of energy, such as sun, wind, and water, can never be exhausted, so energy will never be scarce on earth.
17. Over the next ten years, environmental problems will diminish.
18. If we do not change the current consumption patterns, land degradation and topsoil losses will increase to the point where they can no longer support crops.
19. The hole in the ozone layer will never stop growing if we continue to operate as we do now.
20. Spending long times in shopping centres is a type of life style that has negative effects on both consumption patterns and the exploitation of the natural resources.
21. The sustainable use of the natural resources means the continuous use of them.
22. Economical use of water and energy is important for the sustainable use of the natural resources.
23. Everybody has a part in environmental degradation but it changes according to the individual consumption patterns.
24. The benefits of technology are greater than its harmful effects.
25. Solutions of the environmental problems in Turkey are strongly correlated with increasing environmental awareness.
26. World authorities will find ways to decrease population growth so that overpopulation will not be a problem in the future.
27. Over the next ten years environmental problems will diminish. 
28. The benefits of technology are greater than its harmful effects.
29. Technology is advancing so rapidly that it will always be in control of any environmental problems that arise.
30. Protection of the environment is more important than economic growth.
31. We can accept changes in our lifestyles to protect natural resources.
32. There are many animal and plant species in our country that are on the edge of extinction.
33. As the population increases in the big cities like [name], [name] and [name], the environmental problems also increase.
Tuncer 2005
For statements representing positive attitudes toward the environment, 5 points were assigned to ‘strongly agree’, 4 to ‘agree’, 3 to ‘undecided’, 2 to ‘disagree’, 1 to ‘strongly disagree’ and zero to ‘I don’t know’. As for statements representing a negative attitude, the score was reversed. 
(Items 7, 8, 10, 11, 13, 16, 17, 19, 20, 23, 24, 25, 26, 30, 31, 39 and 42 given in the factor analysis; some different from above.)


Appendix 4: Worsley & Skrizypiec (1998) version
Respondents asked to indicate how strongly they agreed with each statement by circling one of six responses ranging from ‘strongly disagree’ to ‘strongly agree’, or ‘don’t know’ (as with Tuncer 2005 & 2008). These items were taken from the tables of factors, but are not complete (26 & 31 missing). Items marked thus are the same as those in Tuncer version shown in Appendix 3; where half of a number is marked, this indicates there is a similar item in Tuncer version.
1 Society should encourage the exploitation of nature.
2 Protection of the environment is more important than economic growth. 
3 The natural sources of energy, such as sun, wind and water, can never be exhausted, so energy will never be scarce on earth.
4 The soil and rivers will soon become so acidified that they will be useless in the food chain.
5 Over the next ten years environmental problems will diminish. 
6 Industrialised societies give most people who live in them a high standard of living.
7 The future will bring a great shortage of raw materials if everything goes as it is now.
8 The greenhouse-effect will soon cause severe changes in our climate if we continue to produce exhaust gases as we are now. 
9 The ultimate solution for environmental problems depends on drastic changes in our life-style.
10 Humanity is abusing the environment. 
11 We are overloading the Earth’s natural ability to support life on earth. 
12 Science and technology are our best hope for the future. 
13 Mankind is very adaptive so there is no need to be concerned about his survival in a polluted environment. 
14 The benefits of technology are greater than its harmful effects. 
15 It is increasingly likely that a nuclear accident will contaminate the environment.
16 The world authorities will find always to decrease population growth, so over-population will not be problem in the future. 
17 Society should encourage the conservation of nature. 
18 We are in danger of letting technology take control over us.
19 We should exploit current resources for the benefit of our own generation. 
20 Environmental problems have always existed, & been solved, so there is no need to worry about the future.
21 Technology is advancing so rapidly that it will always be in control of any environmental problems that arise.
22 Society should slow down economic growth. 
23 The only way to solve environmental problems is through scientific and technological means.
25 Land degradation and topsoil losses will increase to the point where they can no longer support crops if we continue as we are now.
26 [unknown?]
27 Environmental issues should be the priority in all government legislature. 
28 Technological ingenuity will find ways to overcome any environmental problems. 
29 Just as science monitors environmental problems it also solves them so such issues will not the points of concern in the future.
30 Storing nuclear waste is too dangerous. 
31 [unknown?]
33 The balance of nature is very fragile and easily changes. 
34 The hole in the ozone layer will never stop growing if we continue to operate as we do now.
35 As human beings, we must live in harmony with nature if we want to survive. 
36 Energy will get scarcer and scarcer if we carry on as we have done so far. 
37 Environmentalist action groups are the only ones we can really trust to solve environmental problems.
38 We must conserve our resources for future generations. 
39 Pollution is not reaching dangerous levels. 
40 In dealing with any kind of problem we need to first consider how it will affect the environment.


Appendix 5: Environmental Attitudes of the University Scale (Fernández-Mmanzanal, Rrodríguez-Barreiro & Carrasquer, 2007)
Students indicated their agreement against scale: Strongly agree, Agree, Indifferent, Disagree, and Strongly disagree [score 5, 4, 3, 2, 1; reverse for negative attitudes e.g. items 1, 4, 6, 10, 11, 13, 14, 16, 20]. Items marked thus will need adaption to fit local context.
1. Environmental education for people cannot help to resolve environmental problems, only technology can do this.
2. Universities should schedule more field activities because they help to understand the matter better.
3. I am willing to consume less and go without some comforts if it helps to protect the environment.
4. I believe that environmental problems are exaggerated, nature balances out over time.
5. When I buy a product, I assess the type of packaging and choose one that is recyclable.
6. The progress of a district should not be held up with the excuse of protecting some birds.
7. I like to participate in field activities because it is a good way of understanding the environment in which I live.
8. I believe that information is increasingly necessary to be aware of the effects our actions have on the environment.
9. I try to choose subjects that deal with matters related to the environment because I feel that I do not know enough.
10. Nowadays the laws and government regulate and control so much that there is very little contamination.
11. If I have to choose between the construction of a motorway and the protection of a plant species, I choose the motorway.
12. Field activities help to be more in touch with nature.
13. In order to have a more technologically developed society, I am willing to tolerate noise caused by vehicles.
14. The benefits of modern consumer products are more important than the contamination caused by their production and use.
15. Field activities help to increase awareness of environmental matters.
16. Even if public transport were more efficient than it currently is, I would still prefer to use my own car.
17. In my opinion, the more people know about the natural environment the better their defence attitude.
18. Environmental education activities are only useful for children.
19. We should try to conserve the Earth’s plants and animals, even though it is expensive.
20. Field activities are a waste of time, the most important thing is class work.
[bookmark: app]Environmental knowledge, attitudes and behaviours (He et al. 2011)
Knowledge items
1 Sulfur hexafluoride (SF6) is the main cause of the ozone depletion.
2 Coral reefs and rainforests are places with rich biodiversity. 
3 The total area of soil erosion in China is about 3,500,000 km2. 
4 Burning plastic waste is the most effective way to control white pollution (i.e. litter).
5 Most ozone in the atmosphere is found in the troposphere. 
6 Soil degradation only happens in the northwest of China. 
7 Sandstorm can cause air pollution and degrades the soil. 
8 The environmental protection organizations often oppose coal power plants because coal is a non-renewable resource.
9 In 1992, the United Nations established the Convention on Biological Diversity, an international agreement to sustain the diversity of life on Earth.
10 Red tide refers to red coloured tide. 
11 People compare the rainforest to the Earth’s kidneys. 
12 Domestic discharge of waste water is the main source of river pollution.
13 Carbon dioxide (CO2), methane (CH4) and water vapour are considered greenhouse gases.
14 Oil is one of the major pollutants of the ocean. 
15 Sandstorms always occur in the northwest, southwest and northeast areas during the winter.
16 Acid rain occurs only in industrial areas. 
17 The major characteristic of white pollution is that it does not decompose.
18 Brazil’s Amazon rainforest is the second largest rainforest in the world.
19 The superfluous nitrogen (N2) is one kind of pollutant.
Attitudes
Global issues
1 Ocean pollution is a serious environmental problem. 
2 Ocean is the perfect place to store waste materials. 
3 Ozone depletion only harms those who work on farms. 
4 Ozone depletion is less damaging to humans than is commonly believed because only a few people live in Antarctica.
5 We can do something to mitigate the speed of deforestation in tropical areas.
6 Deforestation in tropical areas will not have an impact on our daily life.
7 Global warming is less important than commonly believed because of the small temperature change (about one-tenth of a degree per year).
8 Global warming is too complicated to be controlled. 
Local issues 
9 It is the government’s duty to control air pollution, not the citizens’ duty.
10 Developing efficient public transportation is an effective way to protect air quality.
11 Everyone should respond to economic water use. 
12 Like industrial waste treatment, domestic wastewater should be mandatory.
13 The government should pass laws to make recycling mandatory.
14 Individuals should be encouraged to use products made from decomposable materials.
15 Recent sandstorms in China are less severe than they were five years ago.
16 I am sure that sandstorms are caused mainly by human activities.
Behaviours
Actual actions 
1 I switch the light off when I don’t need it any more. 
2 I ride bicycles instead of taking bus or taxi for short distances to protect air quality.
3 I refuse to use one-off plastic products so as to reduce white pollution.
4 I wash dishes without detergent to reduce water pollution. 
5 I say “no” to food made of wild animals. 
6 I ask/call someone to repair a leaking water faucet as soon as I can.
7 I pay close attention to reports about ozone depletion on TV, newspaper, radios or the Internet.
8 I prefer the products made by companies that donate part of their profit to plant trees in western China even if the price is higher.
Willingness 
9 Will you pay more money to buy a non-CFC refrigerator? 
10 Will you buy furniture that is made from rainforest products? 
11 If African elephants are in danger, would you donate money to help them?
12 If you were a member of the National People’s Congress, would you support a bill to increase funding for research on climate change?
13 If it is possible, would you like to help promote the laws and policies that deal with soil degradation and erosion in western China?
14 If you were on a boat, would you drop your waste cans or beer bottles into the sea?
15 If an environmental protection group was recruiting new members in your university, would you join and become dedicated toward it?
16 Will you volunteer to promote the protection of rainforests in your university?


Appendix 6: Kwan & So (2008)
Please consider the following 12 pairs of statements. Each pair represents two different points of view on a particular topic. (For each pair, place your views along the scale by circling one number between 1 and 5, where 1 means you strongly agree with the statement on the left, 3 means your views are evenly balanced between the two statements and 5 means you strongly agree with the statement on the right.)
	1. Science and technology have improved our quality of life
	< 1 2 3 4 5 >
	Science and technology have worsened our quality of life.

	2. Because we are human, we are not subject to the laws of nature as are other species.
	
	Despite our special abilities, humans are subject to the laws of nature like other species.

	3. People should adapt to the environment whenever possible.
	
	The environment should be changed to meet people’s needs.

	4. Modern technology has reduced our freedom and independence.
	
	Modern technology has increased our freedom and independence.

	5. Natural resources should be saved for the benefits of future generations.
	
	Natural resources should be used for the benefit of the present generation.

	6. Modern industrial countries are very seriously disturbing the balance of nature.
	
	The balance of nature is strong enough to cope with the impacts of modern industrial countries.

	7. The earth is like a spaceship, with limited room and resources.
	
	The earth is vast, with almost unlimited room and resources.

	8. People must learn to control nature in order to survive.
	
	People must learn to live in harmony with nature to survive.

	9. Science and technology will always be able to find solutions to our problems.
	
	Science and technology often create more problems than they solve.

	10. Complex technologies will always be risky because of the chance of human error.
	
	Complex technologies can be made virtually risk-free through continual improvements.

	11. Economic growth should be given priority over environmental protection.
	
	Environmental protection should be given priority over economic growth.

	12. Nature should be used to produce goods for people.
	
	Nature should be preserved for its own sake.



ETP score. Based on the classification used by Stimpson (2001), 5 categories are identified along the ETP, from strong techno-centric to strong environmental beliefs. A negative ETPS represents techno-centricism while a positive figure means ecocentricism.
Belief in an ETP and environmentalism
	ETP score
	Environmental beliefs
	Environmentalism

	−24 to −13
	Strong technological belief
	Blue-green

	−12 to −1
	Technological belief
	Light green

	0
	Neutral position
	Neutral

	+1 to + 12
	Environmental belief
	Red-green

	+13 to + 24
	Strong environmental belief
	Dark green





Teachers’ Understanding of Current Environmental Issues (Michail et al., 2007) 
[bookmark: _GoBack]Items marked (*) are correct.
1. To the formation of acid rain contributes:
Carbon monoxide 
Sulfur dioxide (∗) 
Carbon dioxide 
I don’t know 
2. The activity responsible for the formation of acid rain is:
The burning of coal (*) 
The use of freon in fridges 
The operation of air-conditioners 
I don’t know 
3. The acid rain causes:
Skin cancer 5
Damage in vegetation (*) 
Increase in ground pH
I don’t know
4. Acid rain is attributable to:
Exclusively human activities 
Basically natural phenomena 
Both natural phenomena and human activities (*)
5. To the depletion of ozone layer contributes:
CFCs (∗) 
Carbon monoxide 
Methane 
I don’t know 
6. The activity responsible for the depletion of ozone layer is:
The electricity production by nuclear power stations 
The use of certain kind of aerosol cans (*) 
The decomposition of garbage 
I don’t know 
7. The increase of ozone’s hole will result in:
Increase of the planet’s temperature 
Water pollution 
Increase of skin cancers (*) 
I don’t know 
8. Ozone is found:
Only in the upper atmosphere 
In the upper atmosphere and on ground level (*) 
Only on ground level 
I don’t know
9. Among the responsible for the greenhouse effect gases are:
Carbon monoxide 
Carbon dioxide (∗) 
Sulfur dioxide 
I don’t know 
10. The activity that contributes to the aggravation of the greenhouse
effect is:
The use of pesticides 
The use of radiation in medicine 
The deforestation (∗) 
I don’t know 
11. The aggravation of the greenhouse effect will result in:
The increase of rainfalls in the planet 
The increase of skin cancers 
The increase of the planet’s temperature (*) 
I don’t know 
12. If man did not exist:
There wouldn’t be the greenhouse effect 
There would be the greenhouse effect but not so intense (∗) 
I don’t know 
13. The statement which best describes the relation between greenhouse effect and the ozone holes is:
The holes of ozone enhance the greenhouse effect by permitting higher percentage of the sun radiation to reach the earth
The holes of ozone diminish the greenhouse effect by permitting the reflective in the earth’s surface sun radiation, to escape in the space
The two phenomena have no relation (∗) 
I don’t know
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