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ABSTRACT  
 

Renewable Energy Education (REE) is an evolving public education approach that ultimately 

aims to elevate public awareness and cultivate their support toward renewable energy (RE) 

development. Young citizens are the pacesetters of RE development if equipped with the 

necessary knowledge and skills. There is, however, a lack of research studies aimed at 

exploring and understanding young citizens’ perceptions and attitudes toward RE, 

particularly in developing countries. Jordan is an example of a fossil fuel-addicted country, 

yet it is endowed with enormous RE potential. This dissertation provides a synthesis drawn 

from exploring school students’ knowledge, perceptions, and attitudes toward RE and their 

perceptions toward protection of the environment (Paper 1, IV). This study also investigated 

knowledge, perceptions, and attitudes towards RE among secondary school teachers (Paper 

II). The nature of interactions between students, home, school, and the role of mass media 

were also explored (Paper III). 

The results showed that females, residents of urban areas, and students of private- mixed 

schools were more knowledgeable of the uses and the nature of renewable energy 

technologies (Paper I). The study found that males seem to support nuclear power, while 

females favored renewables (Paper 1). Females attributed the responsibility for 

environmental protection to society as a whole, while males attributed it specifically to the 

government. However, females appeared very skeptical about the role of science/technology, 

and interventions from developed countries on environmental protection (Paper IV). The 

students’ knowledge of bioenergy appeared very weak (Paper I). Although teachers 

supported RE they appeared skeptical about its future development in Jordan (Paper II). The 

teachers thus supported nuclear power and oil shale resource utilization as a means for 

economic development. The students denoted their parents as a prime source of information 

while they indicated that the internet was an important tool to acquire information. 

 The study suggests that educated and well-informed young citizens may convey their 

knowledge to their illiterate parents. TV and school activities appeared of great importance 

for females whilst males preferred to receive information from parents and school teachers 

(Paper III). The study highlighted the need to revisit the current public education policies in 

Jordan in order to craft new policies aimed at fostering a better knowledge of RE, its uses 

and benefits with special focus on females’ preferences and needs. The study also suggests 

developing the RE knowledge capacities of teachers to ensure successful implementation of 

newly crafted educational policies. The study further suggests developing public outreach 

campaigns through mass media with the aim of eliminating uncertainty among the public 

regarding future energy choices.   

 

 

Keywords:  Renewable Energy Education, Jordan, School Students, Perceptions, 

Attitudes, Policies  
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1. INTRODUCTION  
 

1.1 Energy and the wealth of societies  

 

Energy, whether we consider it a commodity, an ecological or strategic resource, and/or a 

social necessity (Roy et al. 2007) will always be a quintessential element for the provision of 

food, health care, shelter, and many other intrinsic and instrumental needs for every living 

human being on the planet. Today, our energy needs largely come from conventional fossil 

fuel resources, such as oil, natural gas, and coal, with a lower proportion coming from 

renewable resources, such as solar, wind, biomass, and hydro. The transition from 

conventional to renewable is a huge challenge and it is urgently needed to mitigate climate 

change and preserve the remaining natural ecosystems and resources for future generations. 

At the transition crossroads, there are several checkpoints between global energy supply and 

energy demand.  

 One important checkpoint is that global demand for energy is projected to increase by 

30-35% in the coming decades with India, China accounts for 65% of this energy demand 

and Middle East accounts for 10% (International Energy Agency [IEA] 2013). One key 

explanation to the staggering increase in global energy demand rests on understanding the 

demographic trends in the world. According to the United Nations Population Prospects, the 

world population was 1 billion in the year1800, 2 billion in 1930, 7 billion in 2011, and is 

projected to reach 8 billion in 2024 and 9 billion by 2046 (Seitz and Hite 2012). It took 130 

years to add one billion people to the world population during the period of 1800-1930, and 

only 81 years to add 5 billion people in the period of 1930-2011. Moreover, global population 

growth trends predict that the largest population growth in the future will be in the developing 

countries, with India, Africa, and Middle East countries expected to account for the majority 

of the increase. Another noteworthy demographic trend is the age structure among developed 

and developing nations. The age structure of the more developed nations is generally column 

shaped, while it is usually pyramid shaped in the developing nations (Seitz and Hite 2012). 

The wide base of the pyramid consists of a large proportion of youngsters under 15-years of 

age. Young citizens require substantial investments in education, healthcare facilities, and 

safe drinking water before they become independent, enter the workforce and become 

economically productive. Later on, young citizens require substantial resources to meet their 

staple food, housing, and employment demands, which require further energy investments. 

In developed nations, intensive economic activities accompanied by innovations are required 

to sustain high and advanced economies in order to compensate for the lack of younger 

workers, to maintain a high-standard of living, and simultaneously guarantee pensions and 

healthcare for the increasing number of retirees (Seitz and Hite 2012).   

Another checkpoint is the energy poverty associated with the income gap. The income 

gap has expanded between poor and rich, in both developed and developing countries. For 

instance, despite the availability of technical solutions, two in every five people globally still 

rely on wood, charcoal, or animal waste to cook their food, and one in five people lack access 

to electricity (IEA 2013). In 2010, approximately 25% of the people in developing countries 

still lived in extreme poverty, 1 billion people still lacked clean drinking water, 1.5 billion 

had no access to electricity, approximately 3 billion lacked adequate sanitation, and 2.6 

billion lacked clean cooking facilities (Practical Action 2013). The situation is aggravated by 

the fact that many poor households have no access to energy-efficient housing or transport. 

According to the International Finance Corporation (IFC) the poor spend US$37 billion 

globally in low quality energy solutions for lighting and cooking.  
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 In response to the aforementioned challenges, renewable energy has witnessed a 

remarkable growth in the past few decades and has been prescribed as a panacea for the many 

of today’s socio-economic and environmental challenges (Scheer 2012). The energy 

imperative today requires a radical shift from fossil fuels to a 100% renewables share in the 

primary mix by 2050 to avoid disastrous environmental degradation, mitigate energy poverty, 

and contain the climate change phenomenon (Scheer 2012).     

 

1.2 Renewable energy development  

 
Due to a number of unprecedented geopolitical and economic events, such as the Arab spring, 

the economic crisis in 2008-2009, the Russian-Ukraine dispute over Crimea, the negative 

publicity associated with coal-fired power plants, the Fukushima nuclear incident in 2011, 

and the growing public awareness and concerns over climate change, numerous countries 

around the world have adopted new energy and environmental policy reforms. The 

cornerstone of such modern policies have embraced two general approaches; supply-side 

management and demand-side management. Supply-side management suggests harnessing 

local [renewable] energy resources, including forest-based bioenergy and first generation 

biofuels. The demand-side management involves decreasing sectorial energy consumption 

through the introduction of energy-efficient technologies, new green coding for residential 

buildings to save energy, the advancement of electric and hybrid vehicles for the 

transportation sector, and the promotion of energy conservation behavior(s) and curtailments 

particularly at the household level. 

 The economic crisis that hit the financial markets hard in the United States and European 

Union (EU) in 2008-2009 and the disastrous Fukushima Daiichi nuclear incident in Japan in 

2011 are the two major events that have ushered in a renaissance in renewable energy 

technologies, particularly after the bold decisions made in many European countries to 

drastically relinquish their dependence on nuclear power. The high and turbulent fossil fuel 

prices have made power generation from renewable energy technologies technically feasible, 

economically competitive and reliable. Since 2004, the number of countries promoting 

renewable energy with direct policy support has tripled, from 48 to over 140, and a growing 

number of developing countries are setting renewable energy targets and implementing 

support policies (Bloomberg 2014). Renewable energy technologies are not only seen as tools 

for improving energy security, mitigation and adaptation but also as beneficial investments 

that reduce dependence on imported fuels, improve local air quality and safety, improve 

energy access, increase economic development and create jobs. Renewable energy costs have 

also plummeted in recent years and several technologies are now cost-competitive with 

conventional generation technologies, even before environmental impacts and other 

externalities are considered. In addition, growth in renewable energy has led to an increase 

in the number of manufacturers, the scale of manufacturing, and the number of jobs related 

to the installation and servicing of renewable technologies (Bloomberg 2014). A sharp 

decrease in the price of solar panels and wind turbines has meant that renewable energies in 

2013 accounted for over 43% of new generating capacity globally while raising the share of 

renewables to 8.5% of global electricity supply (Bloomberg 2014). 

Moreover, the growth in bioenergy development and first-generation biofuels has been 

remarkable, particularly in Europe and North America (Junginger et al. 2014). In the EU, 

renewables and biofuels initiatives, such as the Biofuels Directive (2003/30/EC), the 

Renewable Energy Directive (Directive 2009/28/EC) and the recent EU Energy Roadmap 

2050, have led to significant increases in biofuel production and significant renewable 
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capacity installations in member states via tax exemptions, feed-in tariffs, and/or as blend 

components with fossil fuels. The EU has dominated biodiesel production globally, while 

North America has dominated ethanol production (Junginger et al. 2014). Forests constitute 

the largest source of biomass, especially in the Nordic sphere, which becomes available when 

the opportunity and transportation costs are favorable for energy production, and the negative 

consequences for biodiversity conservation, soil fertility and local usage are within 

acceptable limits (Pelkonen et al. 2014).    

Despite successful implementation and new capacity installations over the last few years, 

the progress in renewable energy development has been deemed insufficient. The 

International Energy Agency (IEA) recently published a report entitled “Energy Technology 

Perspectives 2013: Pathways to a Clean Energy System”, which stated that “while progress 

has been made on development and deployment of clean energy, the current rate is too slow” 

and “it will not be enough to limit global warming to two degrees Celsius”. It further notes 

that US$24 trillion of further investment is needed by 2050 in the 2°C global warming 

scenario (IEA 2013). In their survey-based study, Zyadin et al (2014) concluded that a lack 

of governmental policies, competition from fossil fuels (conventional and non-conventional), 

and a lack of public awareness and support are three key factors hindering large-scale 

renewable energy development. Policy uncertainties, the high-upfront investments for 

Concentrated Solar Power (CSP), geothermal, and off-shore wind, and the hydraulic fracking 

boom in North America are in the vanguard of factors hindering renewable energy 

development worldwide (Zyadin et al. 2014).  

 Furthermore, traditional power supply systems and nuclear power firms have also sought 

to slow-down the progress in renewable energy development for purely economic reasons 

and to maintain their market shares in energy supply markets (Sheer 2012). What has become 

clear is that renewable energy development requires skilled operators, trained technicians, 

and more researchers to fill the technicalities gap (Kandpal and Broman 2014). Other forms 

of impediments to renewable energy development has arisen from the lack of public 

awareness, misunderstanding, and unwillingness to change lifestyle, described in the 

academic arena as social acceptance (Wustenhagen et al. 2007; Assef and Frostell 2007; 

Yuan et al. 2011; Cohen et al. 2014; Stigka et al. 2014). While this issue has been largely 

neglected in the 1980s, new experiences from renewable energy projects have shown that 

this issue is fundamental to guarantee successful implementation of renewable technologies 

in all the countries of the world (Wustenhagen et al. 2007; Kandpal and Broman 2014). Public 

opposition has been characterized by the NIMBY (not in my backyard) response. It means 

“while someone may enjoy the idea of new [energy] infrastructure from a distance, they are 

opposed to bearing the costs of having this infrastructure in their proximity” (Cohen et al. 

2014, p. 2). Furthermore, the lack of public awareness and participation in the renewable 

energy evolution may have arisen from the notion that energy is conceived or approached 

differently by different individuals and groups (Roy et al. 2007). For instance, energy might 

be viewed as a “commodity”, “ecological resource”, “social necessity”, and “strategic 

material” depending on the views and values of the individual (e.g. energy or power utility, 

business, environmentalist, capitalist or socialist, NGO, etc.). Since the sustainable 

development debate has developed, a new facet of ‘energy as a social necessity’ has emerged, 

which Devine-Wright (2004) describes as ‘energy citizenship’. Other reasons for public 

misconceptions and lack of energy awareness are referred to as ‘out of sight and out of mind’ 

syndrome (Pasqualetti 1999): the siting of power plants away from residential areas 

disconnects people from issues related to the source of electricity, environmental and health 

risks and thus creates negative reactions to proposed new generation plants, notably onshore 
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wind turbines (Devine-Wright 2005). Controversies and debates in the media, between power 

firms and research institutions over the value of different energy pathways (e.g. nuclear or 

fossils vs renewables; centralized vs decentralized) has undermined the value of renewables 

and confused the public (Roy et al. 2007). 

Broadly speaking, the factors that influence social acceptance have been categorized into 

three domains: personal, socio-psychological (attitudes, values, perceptions), and contextual 

(type and scale of the project) (Cohen et al. 2014). Other researchers have alluded to the 

“emotional attachment” to the place of residence as a barrier to wind farm installation for 

example (Van der Horst 2007). Overall, issues such as the physical appearance (visual 

impact) of energy installations, procedural aspects of the energy project implementation, 

degree of trust in governmental institutions, the perceived benefits and risks, suspicions 

towards foreign investors, and the degree of public involvement in planning and decision 

making are some social barriers (Cohen et al. 2014; Stigka et al. 2014; Wustenhagen et al. 

2007). The realization of the importance of public acceptance and support has led to a 

plethora of investigations aimed at improving our understanding of public perceptions and 

attitudes towards various modern technologies, such as smart grids (Ngar-yin Mah et al. 

2012), nuclear power (Stoutenborough et al. 2013; Siegrist et al. 2014), solar technologies 

(Yuan et al. 2014), carbon capture and storage (aka. CCS) (Ha-Duong at el. 2009), and 

country-wise social barriers to wind farms, such as in the United States (Sovacool 2009) and 

Canada (Richards et al. 2012). These studies found that the perceived risks, the cost burden 

and prices are some social fears that have influenced critical public perceptions toward 

renewables and clean technologies. Moreover, people appeared to largely support simple 

solar applications (solar water heaters) rather than complex ones such as Photovoltaic (PV). 

Furthermore, these studies have also revealed knowledge gaps and weaknesses, 

misunderstanding, and miscommunication among the surveyed public (young and adults), 

which have also led to public opposition to varying degrees. There are also a considerable 

proportion of people who feel weak and incapable of involvement in the planning process of 

energy transition and who tend to trust that politicians and policymakers will make the best 

energy-related decisions and policies (Sheer 2012). In the Arab world, countries with 

enormous fossil fuels resources, such as the Gulf States and/or countries with heavy reliance 

on imported fossil fuels, such as Jordan and Lebanon, have created a fossil fuel-based 

lifestyle marked by consumerism which is difficult to change. Furthermore, the lack of public 

awareness regarding energy choices (nuclear, fossil, or renewables) and the perceived 

benefits of renewables is a key factor hindering renewable energy development. To overcome 

such a social obstacle, experts suggest the adoption of new long-term public educational 

strategies aimed at elevating public awareness and understanding of renewable energy, and 

to highlight their benefits to the environment and society.   

1.3 Renewable Energy Education (REE) 

  

While our understanding of the social barriers to clean energy projects has improved, efforts 

to tackle such issues, however, have not received enough momentum (Cohen et al. 2014). A 

cost-effective measure to cultivate public acceptance and garner their support is through the 

improvement of public energy knowledge and literacy, and a re-orientation of public 

education to adopt renewable energy education strategies in formal and informal settings 

(Kandpal and Broman 2014; DeWaters and Powers 2011; Mälkki et al. 2014; Yazdanpanah 

et al. 2015; Ntona et al. 2015). Education and training in the area of energy in general, and in 

new and renewable sources of energy in particular, is of great importance (Kandpal and 

Broman 2014) as from a technical perspective large-scale development of renewable energy 
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technologies requires an adequate number of well-trained and competent personnel (Kandpal 

and Broman 2014; Simona et al. 2012; Jennings 2009). In addition, the majority of socio-

cultural and institutional barriers to renewable energy development, energy conservation, and 

environmental protection can be largely overcome if all stakeholders (end users, 

policymakers, politicians, private sector leaders, NGOs, public or charity associations, school 

pupils etc.) are made “energy conscious” and environmentally aware. This can be achieved 

by equipping the aforementioned stakeholders with updated and easy-to-understand relevant 

information, capacities, and skills in a dynamic, transparent, interactive, and communicative 

learning environment (Dias et al. 2004; Jennings 2009; Kandpal and Broman 2014). 

Education should be aimed at fostering public knowledge of new or complex issues in order 

to fully understand the issues, identify realistic solutions, reach reasonable conclusions, and 

thus influence policy making at local or national levels (Stoutenborough et al. 2013). A well 

informed and environmentally aware public may support policies that prioritize the national 

interests over the individual interests (also referred to as social orientation) (Kollmuss and 

Agyeman 2000). It can also be argued that easy-to-digest knowledge would encourage an 

individual’s reactive thinking of a given problem and thus may induce changes to his/her 

attitudes and behaviors accordingly (Barr 2007). Without a basic understanding of energy 

generation and its uses, and how to conserve it, individuals and communities may not be able 

to make informed decisions on issues, such as technology choice, energy use at the domestic 

level, and national and international policies (DeWaters and Powers 2011; US. Department 

of Energy 2013). The US Department of Energy defines energy literacy as “an understanding 

of the nature and role of energy in the universe and in our lives. Energy literacy is also the 

ability to apply this understanding to answer questions and solve problems”. An energy-

literate person is therefore “able to make informed energy and energy use decisions based on 

an understanding of impacts and consequences” (US. Department of Energy 2013). 

Since technology does not operate on its own and technology alone does not automatically 

lead to social justice, reform or development, and individuals usually grow up in different, 

deeply inherited socio-cultural contexts, it is important to involve and investigate the 

individual’s values, attitudes, beliefs, and orientations in order to: (1) promote individual’s 

behavioral change to a more environmentally-friendly one,(2) provide effective 

implementation of actions that will ultimately help address environmental issues and expand 

renewable energy development, (3) lock-in the gains from such behavioral change and avoid 

rebound effects (such as when oil prices dropped drastically in 2008 and 2014) (Stern 2000; 

Kollmuss and Agyeman 2002; Dias et al. 2004; Owens and Driffill 2008). In this context, 

education appears as a pivotal tool to galvanize environmentally-friendly attitudes, especially 

in young citizens (see section 2.1 below for more on this topic).  

Renewable energy education (REE) is a relatively juvenile and recent initiative (Kandpal 

and Broman 2014; Jennings 2009). In its essence, REE seeks to seed and disseminate, 

formally and informally, various topics, information, and issues related to renewable energy 

resources and technologies independently. It also seeks to improve functional knowledge and 

understanding of facts, concepts, principles and technologies for harvesting renewable 

resources in a sustainable and innovative manner (Kandpal and Broman 2014). Furthermore, 

the REE program aims to target school students at primary, secondary, vocational and high 

schools, colleges, and in any relevant institution or organizations (Kandpal and Broman 

2014). REE may also involve the education of policymakers, midcareer training, and inter or 

intra career training in order to elevate public awareness of renewable energy and to expand 

the employment opportunities in the renewable energy sector (Kandpal and Broman 2014).  
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1.4 Jordan as a case study  

 
Jordan is heavily reliant on imported fossil fuels to meet its energy demands (Hrayshat 2007). 

Energy security and independence have emerged as national concerns due to geopolitical 

disputes (Arab Spring), energy price hikes (2008-2009), and the need to find an affordable 

and reliable source of power to boost the economy. For instance, the natural gas supply from 

Egypt through the Arab Gas pipeline has been bombed almost 30 times causing devastating 

economic losses to the Jordanian economy, estimated at US$5 million daily (Daily News 

2014). The Jordanian government has relinquished fossil fuel subsidies and introduced new 

pricing mechanisms in the power sector. These economically tough measures and policies 

have changed the energy consumption behavior of Jordanian citizens; people with higher 

incomes have switched to electric heating whilst lower income people have installed solar 

water heaters on the roofs of their homes. Preceding governments have established the 

institutional guidelines and regulations for the introduction of nuclear power reactors and the 

setting of bilateral agreements to utilize the oil shale resources discovered in Jordan; 

estimated at approximately 60 billion tones. These policy orientations and prospects are 

confronted by a plethora of financial, technical and political obstacles. The public grudgingly 

accept foreign investments in the oil and gas resources and are terrified by the siting of 

nuclear power stations in their locality.  

In recent years, increased financial burdens and a deepened energy crisis have emerged 

with the influx of over 1.5 million Syrian refugees following 4 years of civil war in Syria. 

Energy and fresh water demand have increased exponentially and securing a reliable power 

supply has become the government’s main focus. However, Jordan is endowed with abundant 

solar radiation, considerable wind energy potential and under-utilized resources in the 

bioenergy sector (Al-Rousan and Zyadin 2014). A number of policies that support the 

development of renewable energy have been formulated and recently adjusted to meet the 

demand of investors for governmental support, transparent customs and duty regulations, and 

pricing mechanisms. The two key national policies include: “The Master Strategy of Energy 

in Jordan (2007-2020)” and the recently ratified “Renewable Energy and Energy Efficiency 

Law” (Ministry of Energy and Mineral Resources [MEMR] 2014). Although these policies 

aim at fostering renewable energy development, progress has been slow and is hampered by 

pro-nuclear power proponents and other institutional barriers, such as the lack of knowledge 

and expertise of the public bodies to speed up the development process. The private sector 

has held back investment due to uncertainties in public policies and concerns over regional 

political turmoil and instability in the Middle East region. So far, the development of 

renewable energy projects are mainly a small demonstration sites with no real implications 

on the power sector. A number of shortcomings in policymaking in the energy sector have 

also been noted. These purely economic policies quintessentially lack measures to elevate 

energy efficiency and promote energy conservation across the vital sectors.  In that sense, the 

domestic sector consumes 43% of the final energy production and this proportion is 

increasing steadily (see Figure 1 and Figure 2, Paper III). In other words, these policies may 

be regarded as “crisis reactive” rather than “future oriented”. Another important issue in 

Jordan, as with many other Middle Eastern countries, is the demographic and age distribution 

of the Jordanian population. Almost 80% of the Jordanians live in three major cities (Amman, 

Irbid, and Zarqa). Young graduates (mainly) permanently move to Amman seeking better 

infrastructure, public service, and jobs. Consequently, lifestyle, food habits, energy and fuel 

consumption have radically changed. The age distribution of the Jordanian population shows 

that the country is young; about 33% of the population is under 15 years of age (Department 
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of Statistics, 2013). Although young people require substantial health care, shelter, food, and 

education resources before becoming economically productive however it reveals the 

magnitude of power the young people possess if properly educated to induce changes to their 

societies together with the proper and modern policies. It also points to the importance of 

public education and public education policies and strategies, which determine education 

outcomes and influence the direction that society as a whole is heading.   

The Jordanian public education system has successfully produced large numbers of 

skilled people to feed and upgrade all vital sectors, including the education system, in both 

the internal market and in the markets of neighboring Arab countries.  In 1999, the kingship 

was passed to HM King Abdallah II, who has visions for economic reforms. In addition, HM 

Queen Rania has embraced visions and plans to develop the educational sector in Jordan 

through computerization and upgrading of teaching infrastructures, institutions and 

governance. Notable changes and reform to the education system have indeed occurred since 

2000. Thereafter, education policies have been aimed at “education compulsory to all 

citizens”, linking education to the local and regional market needs through Knowledge 

Economy, and the continuation of upgrading and elevating the quality of the education 

(Massadeh 2012). These measures have led to a division of secondary education into 

Comprehensive Secondary Education (Academic &Vocational) and Applied Secondary 

Education (Training Centers & Apprenticeship). In the vocational and applied education 

domain, the aim is to produce skilled technicians to lead the development of the economy 

and elevate poverty, while academic (scientific) education aims to diversify educational 

outcomes in order to embrace e-commerce, information management, and computer sciences, 

to meet the technological development in the field of communications and international trade 

(Massadeh 2012). Currently, there are 6355 schools in Jordan (public, private, other-

governmental, UNRWA) of which 3545 (56%) are public schools. The number of teachers 

has risen to over 110,000 and the total number of students has reached 1.7 million. These 

remarkable figures re-inforce the need to rethink educational policies in order to embrace 

new approaches toward environmental protection, renewable energy development, and 

ultimately, pave the way toward sustainable and resilient societies.  

Given the daunting environmental and socio-economic challenges outlined above, 

elevating the cognitive capability of young people in Jordan is critical and highly 

recommended. Of particular importance is the cultivation of public acceptance and support 

toward large-scale renewable energy development. To our knowledge, no studies have been 

conducted to date that empirically illustrate the status quo of environmental education and 

the degree of social acceptance to renewable energy development in Jordan and in the Arab 

countries in general. Moreover, few studies have examined the level of environmental 

awareness and perceptions among the young people in Jordan.  

1.5 Objectives and Research Questions  

 
The main aim of this research was to conduct interdisciplinary and contemporary research 

studies in order to explore the prospects and role of education in elevating energy and 

environmental awareness in young citizens in Jordan. The main research objectives are:  

 

1) To explore and investigate school students’ level of knowledge, perceptions of, and 

attitudes toward renewable energy resources (Paper I).   

 

2) To explore and investigate secondary school teachers’ level of knowledge, 

perceptions of, and attitudes toward renewable energy resources (Paper II).   
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3) To explore and investigate the relative importance of home, school, and mass media 

on elevating youth energy and environmental awareness (Paper III).   

 

4) To investigate the level of environmental awareness and the nature of perceptions 

among young school students (Paper IV).  

The study outcomes may assist the education authorities in Jordan to craft new education 

strategies with the aim of increasing knowledge levels in regard to renewable energy in young 

people and to enhance their environmental awareness. The outcomes of this study may also 

provide insights for educational authorities in other Arab countries. The study also seeks to 

contribute to the scientific literature by focusing on environmental attitudes and factors that 

shape and influence environmental behavior, by specifically studying an example from a 

developing country.    

2. METHODOLOGY 
 

2.1 Literature Review  

 
At the heart of environmental social sciences, it is believed that historic human interactions 

with the environment has led to the current state of the environment worldwide. Therefore, 

the quality of the environment seems to be strongly linked to and influenced by human 

behavior, thus there is a need to understand such behavior and the driving factors that shape 

and guide such behavior. Furthermore, technological innovations require individuals to 

accept and understand them in order to be able to use them in correct and sustainable ways 

(Torgler and García-Valiñas 2007; Steg and Vlek 2009). In this regard, formal and informal 

education is considered as one approach as by increasing public knowledge the public is 

helped to make informed decisions based on cognitive understanding of a given problem or 

issue (Steg and Vlek 2009). Concrete environmental and energy-related knowledge is a 

combination of consistent and scientifically-sound facts, concepts, and an individual’s 

personal experiences occurring within certain socio-economic and environmental contexts 

(Zsoka et al. 2013). Knowledge increases an individual’s understanding and awareness of a 

given problem or situation and thereby helps an individual to develop elaborative opinions, 

meaningful perceptions, and constructive criticisms of benefits and risks. Stern (2000) 

suggested that personal environmental norms and willingness to engage in behaviors that are 

consistent with those norms are influenced by available information. For example, the 

dissemination of transparent, consistent, and easy-to-digest information to the public 

regarding the benefits of recycling (Vicente and Reis 2008; Barr 2007), the consequences of 

environmental degradation (Sánchez and Lafuente 2010), the benefits and risks of 

biotechnology or genetically modified organisms (GMOs) (Qin and Brown 2007), and the 

curtailments of energy use (Attari et al. 2010) would assist the public to act correspondingly.  

While some research evidence has pinpointed a link between the provision of 

information and possible behavioral change (Zsóka et al. 2013), other studies, however, have 

paradoxically argued that knowledge alone may not necessarily inflict changes in attitudes 

or behavior (Kollmuss and Agyeman 2002; Bamberg and Möser 2007), which in some 

instances can cause confusion and greater helplessness (Owen and Videras 2006). 

Knowledge of the causes and solutions for environmental problems appears to be more 

difficult for children to comprehend (Evans et al. 2007), and there exists a public “cognitive 
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bias” of approving information that is perceived to be aligned with their beliefs and 

disregarding information that are perceived contradictive (Steg and Vlek 2009). These 

arguments are somewhat valid since attitudes themselves are influenced by a variety of social, 

political, and cultural factors aside from informational exhortation (Owen and Videras 2006), 

and that the state of the environment might have a stronger impact on the development of 

attitudes toward environmental protection (Stern 2000; Zsóka et al. 2013; Owen and Videras 

2006; Kollmuss and Agyeman 2002).   

In addition to knowledge, the study of the nature, formation, and change in attitudes is 

the beating heart of social psychology (Milfont and Duckitt 2010). Hence, there are a 

cornucopia of studies and plethora of theories investigating attitudes and behavioral 

relationships with sometimes perplexing findings. The basic premise for studying attitudes 

rests on the notion that adults presumably hold stable attitudes and that attitude has a potential 

advantage in understanding and predicting human behavior and that attendance to attitude 

brings change in behavior. With several reported definitions in hand, eminent researchers in 

the field have arrived at a consensus that some characteristics of attitudes are: (1) being latent, 

hypothetical or psychological constructs, (2) acquired and learned but not innate, (3) cannot 

be measured directly but rather inferred from overt actions or minute facial expressions, (4) 

evaluative in nature and multidimensional, (5) attitude may be explicit or implicit, global or 

local, (6), attitude may have an impact on a closely-related behavior if they both correspond 

in terms of action, target, content, and time elements, (6) attitudes may consist of, derive 

from, or interact with cognitive, affective, and behavioral elements. The cognitive element 

consists of perceptions, concepts and beliefs, the affective element consists of feelings and 

emotional responses about the attitude object, and the behavioral elements include the overt 

actions and responses to the attitude object (Fabrigar et al. 2005; Crano and Prislin 2008; 

Milfont and Duckitt 2010).  

I quote the recent definition of attitude from Crano and Prislin, 2006. p. 347):  

“An attitude represents an evaluative integration of cognitions and affects experienced 

in relation to an object. Attitudes are the evaluative judgments that integrate and summarize 

these cognitive/affective reactions. These evaluative abstractions vary in strength, which in 

turn has implications for persistence, resistance, and attitude-behavior consistency”  

 Furthermore, the literature also suggests that values, social norms, beliefs, intentions 

and motivations, and locus of control are a set of inextricably interconnected, intuitively 

interwoven psychological antecedents that influence and steer human behavior(s) in a 

favorable or unfavorable manner (De Groot and Steg 2007; De Groot and Steg 2010; Stern 

2000). To elaborate, Pooley and O'Connor (2000) suggested that for environmental educators 

interested in changing environmental attitudes, emotions and beliefs rather than knowledge 

need to be targeted in the environmental programs.  

Other approaches have taken into consideration the factors that promote or inhibit pro-

environmental behavior. To do so, researchers developed a number of theories to explain 

various types of environmental behaviors. For instance, the Theory of Reasoned Action 

(TRA) (Ajzen and Fishbein 1980) was developed in response to research on the weakness of 

attitudes predicting behaviors and later on extended to become the influential Theory of 

Planned Behavior (TPB) to include the Perceived Behavioral control (Ajzen 1991). The basic 

premise of the TPB theory is that people are essentially rational and make systematic use of 

information available to them (Kollmuss and Agyeman 2002), and an individual makes 

reasoned choices and seeks alternatives to maximize benefits with the lowest costs of money, 

physical efforts, and social approval for example (Steg and Vlek 2009). The implementation 

of TPB theory was deemed successful in explaining behaviors, such as travel mode choice, 
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purchase of energy conservation appliances, water use and meat consumption (Steg and Vlek 

2009; Bamberg and Schmidt 2003; Kaiser and Gutscher 2003; Harland et al. 1999). Other 

scholars have examined environmental values and found that individuals, who subscribe or 

hold more ecocentric and altruistic values are more likely to engage in pro-environmental 

behavior (De Groot and Steg 2007; Kollmuss and Agyeman 2002). Other scholars have 

attempted to measure environmental concern through a designed scale, such as the New 

Environmental Paradigm Scale (NEPS) (Dunlap et al. 2000). Studies that deployed the NEPS 

showed an association between higher environmental concern and pro-environmental 

behavior to some extent (Steg and Vlek 2009). Another line of research has focused on moral 

obligation to engage in environmental-friendly behavior. These studies are based on the 

norm-activation model (Schwartz and Howard 1981) or the value-belief-norm (VBN) theory 

of environmentalism (Stern 2000). Studies that deployed the VBN theory appeared 

successful in explaining low-cost or light-green behavior (policy acceptance) but not high-

cost behavior, such as reduced driving (Steg and Vlek 2009). To summarize, research studies 

concluded that there are other considerations that explain people’s willingness to change their 

behavior, such as socio-economic and cultural factors, the importance to identify which 

behavior need to be targeted and changed, which measures are suitable to induce long-lasting 

changes in behavior, and how to assess the interventions or measures over the long term (Steg 

and Vlek 2009; Kollmuss and Agyeman 2002; Owen and Videras 2006). What appeared 

appealing to scholars is that a combination of interventions is needed to induce changes in 

human behavior. Broadly speaking, a combination of interventions means the development 

of public educational initiatives, which are accompanied by effective public policies and 

maintained by economic incentives and available physical infrastructure and technical 

facilities.   

Since values and attitudes operate within wider socio-economic and cultural frameworks, 

numerous research attempts have aimed at investigating “objective” factors that influence or 

shape human behaviors. In the socio-economic domain, objective factors such as age, gender, 

marital status, educational achievements, house type and size, income status and occupation, 

place of residence (urban vs rural areas), religious beliefs, social capital, political orientation 

and interest are factors that have been intensely examined by a plethora of research studies 

(see Torgler and García-Valiñas 2007). However, results have not been consistent and some 

discrepancies were found when one factor was investigated. The reasons for the problems 

have varied from self-reporting, the questionnaire design, and/or unintentional bias (see 

section 2.2 below for more on this issue). Studies found that young people were more willing 

to pay (WTP) for improved air quality in Sweden than retired people (Carlsson and 

Johansson-Stenman 2000). In general, young people seem to be more concerned about the 

environment.  

Gender issues have received ample research focus and in many contexts (Torgler and 

García-Valiñas 2007). For instance, Torgler (2006) have argued that women report 

significantly higher tax morale than men. Research has also shown that females seem more 

inclined toward energy conservation (Carlsson-Kanyama and Linden 2007), more aware and 

concerned about the environment (Jenkins and Pell 2006; Torgler and García-Valiñas 2007) 

and show greater support for renewable energy compared to males (Zyadin et al. 2012). 

Studies have also shown that females, with few exceptions (García-Valinas et al. 2011), are 

more inclined toward volunteering and joining charity and environmental associations 

regardless of age, marital status, or the level of their parental responsibilities (Zelezny et al. 

2000). In developed societies women have become more independent, very well educated, 

raise less children, are entitled to social and economic benefits from employment, and have 
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spare time for other activities. In the developing countries, however, women are still 

dependent on men, have far less time to engage in other activities as they are fully occupied 

in raising large families- a deeply rooted norm in Arab masculine societies. Indeed, there is 

a lack of research studies on these aspects in the Arab countries.  

Formal and informal education seem to positively correlate with the tendency to engage 

in pro-environmental activity and exhibit higher environmental preferences (Torgler and 

García-Valiñas 2007; Zsóka et al., 2013). Furthermore, studies suggest that knowledge is 

acquired not only through routine schooling but also through various channels, such as direct 

life experience (Hutchison 1998), social interactions (Zsóka et al. 2013; Halder et al., 

2011;George and Kaplan 1998), mass media (Sampei and Usui 2009) and the internet  

(Aslanidou and Menexes 2008). The economic status (income) of an individual is also a 

significant consideration (Torgler and García-Valiñas 2007). Studies have shown that income 

is positively correlated with an individuals’ propensity to protect the environment, WTP, join 

environmental organizations, and purchase green electricity at slightly higher prices 

(Martinsson et al. 2011; Torgler and García-Valiñas 2007; Dupont 2004). People who live in 

their own house appear more willing to conserve energy than people who live in rented 

accommodation (Martinsson et al. 2011). Also, married people with children appear more 

willing to pay for environmental services (WTP) than single people or childless couples 

(Dupont 2004). People who have political trust in governmental institutions appear more 

willing to adopt public environmental policies (Konisky et al. 2008). As none of these socio-

economic factors have been studied in Jordan to date, some caution must be exercised when 

drawing comparisons with other studies due to inherent socio-economic and cultural 

differences.  

2.2 Attitude measurement techniques  

  

Numerous methods and techniques exist within the scope of environmental social sciences 

to collect and analyze qualitative and quantitative data; however, surveys and questionnaire-

based studies are commonly used instruments to address psychophysiological societal issues 

and challenges. Within the scope of social psychology, the study of public attitudes remains 

a quintessential research orientation. In this regard, environmental or energy-related attitudes 

are defined as latent construct or psychological predispositions that cannot be measured or 

observed directly but rather inferred from the overt responses and actions of an individual 

(Milfont and Duckitt 2010). These responses can be explicitly inferred from overt behavior 

(such as approaching or avoiding the object) and verbal statements (e.g. answers to an attitude 

question) to covert responses, such as imperceptible facial expressions (Schwarz 2012). Since 

the response of an individual is influenced by many other variables, the answers to attitude 

questions by respondents are, therefore, highly context-dependent and raise complex 

theoretical issues (Schwarz 2012). Attitudes can be measured directly through explicit self-

reports (attitude questionnaire), which is the most feasible procedure as it is done in 

representative sample surveys (Schwarz 2012; Strack and Schwarz 2007). The rationale 

behind using questionnaires is based on the premise that people have introspective access to 

information (chronological or temporary) or previous experiences in their memory related to 

an object in order to form an attitude judgment, and people are aware of what they like or 

dislike (Schwarz 2012; Strack and Schwarz 2007).  In cases where no answers are found in 

the memory, people need to form a mental representation of the attitude object and of a 

standard against which the object is evaluated. Hence, the judgment is disproportionately 

influenced by the first few pieces of information that come to mind (Schwarz 2012). One key 

challenge to the self-report method is that, in some sensitive cases, people edit their answers 
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before they communicate them and that minor variations in the questions wording, format, 

or sequence can greatly influence the obtained results (Schwarz 2012). Other attitude 

measuring methods, which require special skills and more resources, include implicit 

measurement techniques, such as Sequential Priming Procedure, Evaluative Priming, and 

Response Competition Procedure (Schwarz 2012). The justification behind the use of these 

implicit measures rests on the theoretical assumption that “attitudes exert a systematic 

influence on people’s performance… and that the size of this influence can serve as an index 

of the underlying attitudes” (Schwarz 2012). Unlike direct explicit measures, indirect implicit 

measures do not require the assumption that people are aware of their attitudes; people may 

hold attitudes of which they are not aware they hold. Another motive for their use is to dilute 

the effect of context dependency that often occurs with direct explicit measures (Schwarz 

2012). Other sophisticated methods of observing attitude change involve, for instance, the 

observing of sweat gland activity of the skin (electrodermal measurement), or monitoring the 

reactions of facial muscles (electromyography), or measuring brain activity through brain 

imaging techniques (electroencephalography). However, these measures do not reflect the 

direction of the evaluative response; they can be distorted by unrelated facial movements, or 

they do not lend themselves to a direct assessment of positive or negative responses 

respectively, rendering their use limited (Schwarz 2012). In summary, self-report 

measurements remain the most widely used and accepted research tool despite their 

weaknesses and disadvantages (Milfont and Duckitt 2010). In an attempt to develop and 

upgrade attitude measurement techniques, researchers have developed and proposed several 

models. In this regard, three scales have been largely developed and used: the Ecology Scale, 

the Environmental Concern Scale, and the New Environmental Paradigm (NEP) Scale (see 

Milfont and Duckitt 2010). These measures examine multiple expressions of concern and 

examine various environmental issues. However, several shortcomings have been observed 

in using such measures: they may have become outdated since many new environmental 

issues have emerged (Milfont and Duckitt 2010), given the socio-cultural differences they 

are not a global tool that can be used in developed and developing countries alike (Sarigöllü 

2009), and they do not include adequate renewable energy-related or energy conservation 

attitudinal items. As a result, a new string of survey studies that examine the social 

dimensions of energy related issues have been developed by various researchers (country-

wise) around the globe. In Europe, the Relevance of Science Education (ROSE) project is 

currently in use to address contemporary environmental issues, and we have adopted some 

of its items in our studies (Jenkins and Pell 2006).  

2.3 Questionnaire construction and pre-testing  

 

A pre-tested and self-instructed (supervised by teachers) questionnaire was designed (see 

Annex 1) for school students to assess their level of knowledge, perceptions, and attitudes 

toward renewable energy (Article I), environmental knowledge and environmental attitudes 

(Article IV), and the role of home, school, and mass media in elevating youth energy and 

environmental awareness (Article III). The questionnaire was initially developed in the 

English language and was later translated into Arabic. The questionnaire was pre-tested in a 

tenth-grade classroom (age 16 years) and with 25 students in a public school in Amman, 

Jordan. Any ambiguous terms or misunderstood statements were rephrased. The pre-tested 

school and the students were excluded from the subsequent survey study.  

The first part of the questionnaire was designed to elucidate the most important source of 

information for the student. Here, we presented a table of nine potential information sources 

ranging from friends to school teachers (see Annex 1 for full list). Immediately afterwards, 
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the students were asked to indicate (using the source number) their preferred source to acquire 

information in the future.  

Section two of this study (titled Renewable Energy) consisted of four sub-sections. To 

investigate their level of knowledge, a table of seven energy sources was presented to 

students and their task was to indicate (by cross-mark) whether the presented source was 

renewable or not. Thereafter, a further 5-point Likert scale question was presented to students 

with seven statements referring to solar, wind, geothermal, and bioenergy (Annex 1). The 

students were asked to cross-mark their level of agreement using the 5-point Likert scale of 

answering i.e. Strongly Agree, Agree, I do not know, Disagree, and Strongly Disagree.  

Section three investigated and analyzed the perceptions of the students as to how to meet 

the growing needs for energy in Jordan in the future. We provided the students with five 

scenarios that we believed are the most commonly communicated options at the national 

level, including the contentious debate on building nuclear power plants. The degree of 

agreement to those statements was also a 5-point Likert-scale question i.e.: Strongly Agree, 

Agree, I do not know, Disagree, and Strongly Disagree.  

The fourth section was designed to gain insight into the attitude of students towards 

renewable energy and environmental issues. We provided the students with five statements 

(three closely related to volunteering and willingness to pay and two related to renewable 

energy) using a 5-points Likert-scale questions similar to the knowledge and perception 

questions.  

Although not commonly used in survey studies (as alluded to during the peer-review 

process) the objective of the final section of this part of the study was mainly to investigate 

the self-reported level of knowledge and compare it to the measured level of knowledge. In 

this question, the students were asked to cross-mark their perceived level of knowledge on a 

5-point Likert scale question i.e. Very Weak, Weak, I do not know, Good, and Very Good. 

Regarding the study objective devoted to investigate the students’ level of awareness of the 

environmental problems in Jordan and their perceptions to whom the responsibility to protect 

the environment shall be attributed (Article IV), two categories of Likert-scale questions were 

used. The students were given a list of ten selected enviromental problems in Jordan and they 

were asked to determine the level of their importance on a scale of 4 i.e. (very important, 

important, not important, not a problem). Thereafter, the students were given five statements 

representing perceptions to whom the responsibility to protect the environment shall be 

attributed. Some of these items were adopted from the ROSE project (Jenkins and Pell 2006). 

The format of the questions was a 5-point Likert scale question as follows: Strongly Agree, 

Agree, I do not Know, Disagree, and Strongly Disagree. 

The final section of this questionnaire consisted of sub-sections. The first was a 

categorical question aimed at identifying the level of parental education, separately for the 

father and the mother (College, Diploma, Secondary, Primary, Illiterate, I do not know, and 

I do not want to answer). The following questions were related to the housing type (House 

in rural village, House in city, Apartment in city, Bedouin tent, and I do not want to answer), 

number of rooms excluding kitchen and living room (one room, two rooms, three rooms, 

more than three rooms, I do not know, and I do not want to answer), and a blank space to 

indicate the number of brothers and sisters. The last piece of this questionnaire was an open-

ended question: In your opinion, why do people not care about the environment in Jordan 

and what are the best ways to protect the environment?  

The second survey study investigated the approach of the school teachers and investigated 

their measured and self-reported level of knowledge of renewable energy and their 

perceptions of the challenges to renewable energy development in Jordan. Two statements 
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contained global dimensions, and two separate sections assessed their interest in the 

development of renewable energy education, and their willingness to purchase clean energy 

or participate in elevating public awareness of renewable energy. The questionnaire was first 

developed in the English language and later translated into Arabic. The questionnaire was 

pre-tested with 25 randomly selected teachers. The pre-test responses were analyzed and 

minor changes were introduced to the original version.   

The first part of the questionnaire was devoted to the biographical and educational 

background of the teachers (Annex 2). It consisted of five questions as follows: (1) gender, 

age, and marital status, (2) number of teaching years, number of weekly teaching hours, (3) 

the teacher’s disciplines, (4) the most recent academic degree achieved, and finally (5) the 

level of school teaching. The next question is Part I of the level of renewable energy 

knowledge investigation. Here we presented a table of nine energy sources (fossil fuels and 

renewables). In the adjacent columns, the teachers were requested to indicate whether this 

source of energy is currently used in Jordan (Yes, No), whether it is widely available in 

Jordan (Yes, No), and whether the source is: Renewable, Non-renewable, I am not sure.  Part 

II of the knowledge investigation involved ten statements (items) that considered solar, wind, 

and geothermal energy sources and several fact-related questions- two items were 

intentionally falsified to elaborate on the teachers’ conscious responses. Another set of 

statements (nine items) were constructed to investigate teachers’ perceptions toward 

renewable energy development in Jordan. We included three statements that demonstrated 

the challenges to renewable energy development in Jordan (cost, space, and expertise). Since 

oil shale exploitation and nuclear power prospects are pressing issues, we included two 

statements regarding their use and development (Annex II).  The next section consisted of 

the self-reported level of knowledge in the teachers. The question consisted of four options: 

Good, Adequate, Weak, I am not sure. The final part of the questionnaire investigated the 

attitude of the teachers toward renewable energy (five items), what teachers need to enhance 

renewable energy education at the school level (five items), and what obstacles to in-class 

renewable energy education they may consider important (five items). The question was a 5-

point Likert scale as follows: Strongly Agree, Agree, I am not sure, Disagree, and Strongly 

Disagree.   

 

2.4 Data collection  

 
Two cities were considered for data collection in this study. Al-Karak city, with a population 

of 100,000, is located about 120 km south of Amman and is representative of a rural area 

with many villages. The residents of Al-Karak city are within the low-income level, highly 

dependent on the public sector for employment and on agriculture and livestock as a 

secondary source of income. People in Al-Karak city are highly reliant on kerosene-based 

units for space heating in winter. The city maintains social integrity through tribal law. The 

capital city, Amman, was selected as an urban area. It accommodates over 2 million people, 

which includes Syrian and Palestinian refugees. Amman enjoys a relatively modern 

infrastructure, is the center for commercial and economic activities, and home of key public 

institutions, ministries, NGOs, and semi-governmental agencies. In Amman, the number of 

private schools (profit-oriented) is exceptionally high, which are semi-controlled by the 

Ministry of Education.  
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Table 1: Data distribution between gender and place of residence 
a includes Badia region (desert), b include sub-urban   

 

The procedure for data collection required formal permission from the Ministry of 

Education. A committee within the Ministry scrutinized the questionnaire and thence granted 

permission for the distribution of the questionnaire into all public and private schools in 

Jordan. The Ministry also provided the researcher with a list of the public schools, contact 

information, and school locations. Our key independent variables were gender and place of 

residence. According to the Department of Statistics [DoS] (2013), the gender ratio in Jordan 

is 48.5% female and 51.5% male. 82.6% of the people live in urban areas (cities) and 17.4% 

live in rural areas (including Bedouins). For this study, a number of public schools were 

randomly selected by stratified random sampling from rural and urban areas.  

As we described above, the public education system in Jordan is designed to 

accommodate females and males separately, particularly after the primary education phase. 

When selecting the schools, the school principal was first contacted to arrange an 

appointment and upon arrival the researcher briefly explained the motives of the 

questionnaire to the school principal and to the teacher who were to supervise the process.  

At the end of the data collection process, a total 617 responses from school students and 260 

responses from school teachers were collected (Table 1).  

 

2.5 Data and research technical and logistical limitations  

 
There are a number of shortcomings in any survey-based studies that delimits its 

generalizability. Attitudes questionnaires are taken as a snap-shot of time (Jenkins and Pell 

2006) rendering the obtained results unstable, since the same sampled population may 

experience attitude change as they mature (get older) or develop different life expectations. 

Self-report questions are highly context dependent (Schwarz 2012) and can only be 

generalized to people within the same socio-economic or cultural status and outlook (Al-

Sa’d, 2007). It is difficult to develop a survey tool that embraces all the possible underlying 

attitude-related psychological behaviors (Schwarz 2012), especially as human interactions 

with existing or new technologies create a new set of behaviors that researchers may not be 

aware of (Stern 2000). As mentioned above, any slight changes in the wording, format, or 

sequence of the questionnaire may influence the obtained results. Finally, self-reported 

attitude measures may not correspond perfectly with overt behavior toward the attitudinal 

object (Schwarz 2012).  

In our studies some of the shortcomings involve data representation, which is mainly 

related to time and resource limitations. Nonetheless, the sample size of 617 school students 

and 260 school teachers make statistical analysis reasonable and acceptable to some degree. 

Another limitation includes the exclusion of the 173 schools of the United Nations Relief and 

Works Agency for Palestine Refugees (UNRWA), which we believe require a separate study 

given the differences in education orientation. The study also excluded the public schools 

Target 

Group 

Total 

responses 

Gender Place of 

resident 

Number 

of Schools 

  male female  rural  urban  19 

Students  617 356 261 218 399 

Teachers  260  146 114 157a 103b 25 



22 

 

maintained by the Armed Forces in poor-pocket zones and also omitted the vocational 

schools. These schools are either limited in number or have no upper level secondary 

education. Furthermore, politically sensitive, religious or ethnicity related items were not 

included in the survey study because the education authority may have rejected the 

questionnaire based on these sensitive issues. Overall, the studies outlined in this thesis are 

among the first studies of their kind, particularly for Arab countries, and will provide a basis 

to launch further and more in depth research studies in the future. 

 

3. A SYNTHESIS OF THE RESULTS 
 

3.1 Knowledge and attitudes of school students toward RE development 

  

The findings of this study revealed links between the place of residence, schooling type, 

gender variables and the students’ knowledge of and attitudes toward renewable energy. The 

students, in general, managed to distinguish renewable from non-renewable resources to a 

certain level (Paper I, Table 1&2). Some confusion among the students was identified 

regarding a correct understanding of geothermal energy, natural gas, oil shale, and nuclear 

power. Results of the Chi-square test showed that females were more capable of correctly 

identifying the nature of energy sources compared to males. The test also showed that the 

residents of urban areas were more capable of identifying the correct nature of energy 

sources, although this was not statistically significant. The students of the private mixed 

schools were more capable of identifying the renewable energy sources compared to their 

counterparts in rural and urban schools. The results clearly indicated that the students do not 

know enough about bioenergy, particularly how biodiesel and bioethanol are produced. 

Regarding knowledge of renewable energy sources, two-thirds of the students appeared 

aware of the modern use of solar applications and wind turbines but appeared unfamiliar with 

geothermal energy and its uses. Several non-parametric statistical tests (Chi-square, Mann-

Whitney, and Kruskal Wallis) were deployed to reveal differences in gender, place of 

residence and schooling systems. The results of these tests showed that females, residents of 

urban areas, and students of private mixed and urban schools were more knowledgeable of 

the uses of renewable energy technologies compared to males, residents of rural areas, and 

students of rural public schools, respectively. These differences, however, were not 

statistically significant in all of the cases (see Paper I, Table 4).  

 The perceptions of the students in regard to proposed future energy scenarios revealed 

some misconceptions and highlighted the students’ misunderstanding on some energy issues 

(Paper I, Table 5). On one hand, 70% of the students supported policies that promoted the 

utilization of local oil shale resources and 50% supported the development of nuclear power 

(statement 2 and 5 respectively). On the other hand, 87% of the students showed explicit 

support for the utilization of renewable energy resources, and 81% further supported the 

utilization and processing of organic wastes. The Chi-square test revealed a clear significant 

difference for the three study’s variables (gender, place of residence, and school type). In 

terms of gender differences, females were clearly supportive of renewable energy and organic 

waste utilization, while males tended to largely support the development of nuclear power 

(Paper I, Table 6). The residents of rural areas were more supportive of a continuation of gas 

and oil importation and the utilization of oil shale resources, and the development of nuclear 

power (statements1, 2, and 5). The residents of urban areas showed more support for the 

utilization of renewables and organic wastes. Similar findings were found for the students of 

rural public schools in comparison to students of urban public schools. The attitudes of 
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students towards renewable energy revealed clear positive attitudes toward renewable energy 

development in Jordan. For instance, the majority of the students (over 80%), showed a 

willingness to pay additional money to receive clean energy at home, although 20% did not 

agree on this statement. The students largely agreed (82%) to install solar panels at their 

homes if they could afford it (Paper 1, Table 8). Residents of urban areas showed more 

willingness to pay additional money for clean energy compared to residents of rural areas. 

Gender and schooling system did not reveal any significant differences. The self-assessment 

by the students of their level of renewable energy knowledge showed close proximity to the 

measured level of knowledge (Paper I, Table 9). About 50% of the students rated their 

knowledge as good and about 20% rated it as very good. The remaining 30% of the students 

rated their knowledge as very weak or indicated that they do not know. No statistical 

differences were evident for this part of the study regarding gender, place of residence, and 

schooling system.      

3.2 Knowledge and attitudes of school teachers toward RE development  

 
In this study, a knowledge gap and misconceptions in regard to energy resources among the 

teachers were identified. Oil and natural gas are the main sources of energy used in Jordan. 

With the exception of the extensive use of roof-top Solar Water Heaters (SWHs), the 

proportion of renewables in the energy mix is very small. In this study, the teachers appeared 

unaware of the energy use and availability in Jordan, although 98% of them appeared very 

well aware of the solar energy potential in Jordan. Teachers appeared familiar with renewable 

energy sources, such as solar, wind, and hydro. However, they appeared not well aware of 

the nature of nuclear power, coal, natural gas, and geothermal. The level of knowledge of the 

teachers was further tested using 10 statements, 3 of which were falsified. The teachers 

showed an awareness of the technology-concept of renewables (solar, wind), however 

teachers were either not sure or had never heard of Photovoltaics (PV) technology (Paper II, 

Table 2). Eleven percent of the teachers have never heard of biodiesel. Teachers were not 

well informed of the energy situation in Jordan where 25% of the teachers appeared unsure 

and 64% believed that half of primary energy was imported (in reality it is around 96%). 

Some 20% of the teachers were not sure or were unaware of potential of biogas production 

from the processing of municipal sewage waste. 14% of the teachers were not sure whether 

energy demand will increase or decrease in the future (items 6 and 10 respectively).  Many 

of the teachers did not know that firewood is a key energy source in many developing 

countries (item 8). There were no statistically significant differences in the bio-demographic 

variables (gender, age, marital status, place of residence) in regard to general energy-related 

knowledge of the participating teachers. Other variables related to work profile and 

characteristics, such as teaching load, teaching experience, and the teacher’s disciplines did 

not show significant differences, although science teachers appeared more acquainted with 

the presented set of knowledge items, in comparison, to literature, religious, and sports 

teachers for example.  

The perceptions of teachers towards renewable energy use and development in Jordan 

were tested by presenting nine statements. The teachers optimistically perceived the 

development of the renewable energy sector in Jordan as a means for energy independence 

and economic growth (items 1 and 2). The teachers, however, appeared somewhat skeptical 

since they largely believed that renewables are still expensive (item 3), particularly in the 

light of a lack of local expertise (item 6). It is also noteworthy that 70% of the teachers 

supported the nuclear power option (item 4) and 85% of them saw the utilization of oil shale 



24 

 

resources as a key future energy policy for Jordan (item 5). On a global scale and with 

different energy scenarios, 44% of the teachers appeared not sure regarding the use of 

agriculture crops to produce denatured ethanol (transportation fuel) and whether this process 

might create hikes in staple food prices (item 8). Another mode of misconception among the 

teachers was forest wood-based energy generation. Here, 70% of the teachers appeared 

critical and strongly disagreed that the harvest of wood from a forest is environmentally 

friendly (item 9). The non-parametric tests deployed to reveal any statistically significant 

differences did not show any noteworthy differences for the study variables. In regard to the 

teacher’s attitudes toward green energy, the teachers showed positive attitudes and a 

willingness to adopt green and clean energy (Paper II, Table 5). For instance, 85% of teachers 

were willing to pay more in order to receive green energy at home, 89% would like to install 

solar water heaters at home, and 86% were also willing to drive hybrid or electric cars. It was 

also important to explore the teachers’ willingness to volunteer to participate in outreach 

campaigns designed to raise public awareness of renewable energy and its benefits in Jordan. 

Highly educated, single and female teachers showed a higher willingness to install solar water 

heaters compared to less educated, married and male teachers. Finally, we examined the 

requirements of teachers to be able to deliver successful and effective renewable energy-

related education at the public schools. In this regard, we provided the teachers with ten 

statements and arguments (Paper II, Table 6). All the participated teachers in this study either 

agreed or strongly agreed to the proposed measures to improve RE education at the public 

schools. 90% of the teachers seemed eager to learn more about RE (item 3), however 50% 

believed that they did not have enough knowledge of RE, 80% asked for training, 86% asked 

for better teaching materials, 90% asked for financial help, and around 77% asked for external 

help from experts to teach in classrooms (items 1-6). From their own point of view, the 

teachers believed that there was no time in their teaching schedule to teach RE-related topics 

and they recommended the development of a separate curriculum devoted to RE sciences, 

especially when there is an opportunity to include this curriculum in the school time periods. 

Almost one-third of the teachers disagreed with the suggestion that parents are a more 

important factor in regard to the students’ knowledge of RE uses and benefits.   

 

3.3 The role of home, school environment, and mass media in elevating youth energy 

and environmental awareness  

 
In this study, the degree to which the students accessed various information sources revealed 

interesting findings (Paper III, Table 1). The students indicated their parents, the internet, the 

school curriculum, and school teachers as important sources of information. Parents scored 

the highest mean value and thus appeared the leading source of information for the students. 

Radio and school activities, on the other hand, appeared relatively weak sources of 

information. Socializing with friends appeared an excellent source of information for rural 

area residents and male students compared to the female and residents of urban areas. Internet 

and TV remained as important sources of information for the residents of urban areas. To 

summarize, social factors were of great importance to residents of rural areas, whereas mass 

media and internet were more favored by the residents of urban areas. The Principle 

Component Analysis revealed three key dimensions in the data. The SCHOOL dimension 

(teachers, curricula, and activities) had a higher mean value and appeared of high importance 

for the students in regard to information acquisition. The final part of this study aimed to 

explore the students’ preferences regarding the source of information in the future. The 
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internet was the most preferable source of information followed by school teachers and TV. 

For male students, teachers and parents were the preferred sources of information, whereas 

TV and school activities were preferred by the female students.  Residents of rural areas 

indicated that the internet would be their choice in the future, whereas TV remained the 

preferred choice for the residents of urban areas.  

3.4 Environmental awareness and perceptions among young school students  

 
Environmental awareness is also needed to involve the public in efforts to address and tackle 

key environmental challenges, such as water shortage in Jordan and in many of the Middle 

East and North African (MENA) countries (Zyadin 2013). To this end, we investigated the 

level of environmental awareness among school students and the nature of their perceptions 

by asking to whom environment protection should be attributed. Is it the government? Is it 

the developed countries? Is it science and technology? Or simply, is it the people?   

To tackle these issues, ten environmental challenges were selected and presented to the 

students in order to determine the degree of importance of such challenges (Paper VI, Table 

1). The lack of potable water was deemed the most important environmental challenge by the 

participating students. Water shortage (P=.008), air pollution (P=.004), and emissions from 

vehicles (P=.020) appeared more important for residents of urban areas compared to rural 

areas. 90% of the students indicated that people should do more to protect the environment, 

and 67% indicated that it is the responsibility of the government to protect the environment. 

Furthermore, the students largely disagreed with the statement that only science and 

technology, and developed countries should protect the environment. Our results also showed 

that approximately 15% of the students largely agreed that the protection of the environment 

was not their responsibility, which indicates an awareness gap. Our statistical approach 

showed that females and residents of urban areas have better environmental awareness 

compared to males and residents of rural areas. Moreover, females and residents of urban 

areas believed that it was the duty of society to protect the environment while males and 

residents of rural areas believed that it was the responsibility of government. Females 

appeared more critical, and largely disagreed that only developed countries or science/ 

technology should or could protect the environment. 

  

4. DISCUSSION  
 

Renewable energy and bioenergy technologies are seen as a panacea for climate change 

through limiting carbon emissions, the creation of a sustainable bio-economy, aiding poor 

people’s aspirations, and guaranteeing energy security, safety, and independence (Panwar et 

al. 2011; GEA 2012; Scheer 2012; Bloomberg 2014). Renewables have also been advocated 

and prescribed as an alternative to the growing risks and threats from nuclear power, and as 

an alternative to “bridging technologies” such as carbon capture and storage, and an 

alternative to “bridging fuels” such as shale (natural) gas. However, meeting global energy 

demands will require a more ambitious renewable energy program than is currently the case 

thereby averting potential technological, economic, and social barriers to allow for smooth 

and confident investments in clean technologies (Scheer 2012; Richards et al. 2012). Social 

or public barriers have been identified and recognized as an impediment to the development 

of renewables in many countries around the world (Wustenhagen et al. 2007). In any modern 

society, young citizens are the cornerstone to transform current societies to more sustainable 

ones. They are the future policymakers, leaders, educators, and environmentalists 
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(Yazdanpanah et al. 2015; Ntona et al. 2015. They are, however, energy-intensive consumers 

themselves and their energy choices today determine and largely shape the future of 

subsequent generations. Young citizens can be an effective means of addressing many of 

today’s challenges, especially in regard to energy demand, pollution, and even population 

growth. These motivations led us to conduct studies in Jordan; a renewable energy-rich yet 

fossil fuel-addicted country.  

The main results of this study revealed some knowledge gaps and misconceptions among 

the students and the teachers alike. Similar conclusions were also proposed by other research 

(Liarakou et al. 2008; Spiropoulou et al. 2007; Kollmuss and Agyeman 2002; Owen and 

Videras, 2006; Halder et al. 2010; Halder et al. 2011; Halder et al. 2014). Similar 

misconceptions, discrepancies in understanding energy concepts, and lack of general 

renewable energy knowledge were indicated by Trumper et al. (2000) when they compared 

Israeli and Argentinian pre-service teacher students. In a study of 13-14 year old Turkish 

school students, Kılınc et al. (2009) found that over half of the students thought that 

renewable power generators could in some way harm plants, animals or humans that lived 

nearby. Similar lack of awareness and knowledge was also found for Turkish university 

students by Karatepe et al. (2012) who found that female students had more information and 

higher levels of awareness about RES than male students. In the US, energy literacy was 

measured with a written questionnaire completed by 3708 secondary students in New York 

State. The statistical scores suggested that the students lacked the knowledge and skills 

required to effectively contribute toward solutions, thus accentuating the need for education 

that improves energy literacy by impacting student attitudes (DeWaters and Powers 2011).   

In the case of Jordan, this was not a surprising finding probably because RE concepts are 

not adequately covered in school curricula, teachers have not received sufficient information 

and knowledge of RE during their career development, and the level of RE development in 

Jordan has lagged behind global trends. Numerous studies have been conducted over the last 

decades to determine the drivers of environmentally responsible behavior patterns. It has 

become clear that knowledge of the problem and its causes, and knowledge of the necessary 

or needed actions are indispensable (Kollmuss and Agyeman 2002). Researchers also believe 

that, based on Ajzen and Fishbein’s theory of planned behavior, knowledge increases an 

individual’s ability to bring about change through his/her own behavior and leads to a greater 

sense of personal responsibility, which ultimately develops into consistent pro-environmental 

behavior (Kollmuss and Agyeman 2002; Zsóka et al. 2013). Major challenges exist in 

determining the type of knowledge required, how much knowledge each individual needs to 

possess, and what is the best tool to elevate the public knowledge? Is environmental 

knowledge of equal and similar importance in both the developed and developing countries? 

If we believe that countries are inherently different, then it might be prudent to consider and 

prioritize certain levels of information on certain issues for the country of interest. For 

example, knowledge on energy conservation in the Gulf States might be a top priority while 

saving biodiversity niches in forests might be more important in Scandinavia-since 

Scandinavians tend to save energy anyhow (Martinsson et al. 2011). In an era of tele-

communication renaissance (industrial internet), smart phone applications, social media, Wi-

Fi and high speed internet connection might be effective tools to elevate public knowledge 

and awareness in developed nations, while modern formal public education strategies might 

be more effective in developing nations, particularly because tele-communication 

applications in developing countries are not developed at the same level as in developed 

nations and embraced by young people as an  entertainment tool. Another indisputable 

argument is that knowledge alone is neither sufficient to guarantee attitude changing nor 
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sufficient to garner public support for renewable energy projects. In green-minded societies, 

which are disposed to save the environment and natural resources, widely-accepted public 

policies might be an effective intervention, while in financially-constrained societies 

economic incentives are beneficial if not quintessential (Zyadin et al. 2014).   

The varying perceptions of the students in regard to future energy planning might have 

been related or connected to other cultural aspects. For instance the students showed support 

for oil and gas importation and nuclear power development. In Jordan, teenagers, especially 

males, view driving a car as social prestige, raucous entertainment, and a masculinity value 

while nuclear power might be viewed as a military stock in war-time, especially in the light 

of unrelenting Israel-Arab disputes. Furthermore, in rural areas kerosene followed by natural 

gas cylinders are the main fuels for space heating in winter, thus fossil fuels remain 

quintessential for rural livelihoods. Space heating units, such as the widely used kerosene-

based Sobba, have an important social value with family members gathering around for 

warmth and entertainment. In this context, Sovacool (2009) has argued that people tend to 

overestimate “visible” or physical energy use, such as electric lighting, and underestimate 

“invisible” energy use, such as water heating (DeWaters and Powers 2011). 

 The gender differences also evolved from socio-cultural aspects where females appeared 

more environmentally conscious yet exhibited critical perceptions toward the use of science 

and technology and explicitly disagreed with external interventions led by developed 

countries to protect the environment. Females, who are religious or live in a tight religious 

environment, may view external interventions as anti-Islamic movements, and this finding 

provides evidence as to why women show more support for Islamic parties or movements in 

many Arab States (Kabatilo 2014). Females in Jordan appeared critical and somewhat 

devalued democracy, political parties, and freedom of expression because of their external 

origin from the West. For instance, 32% of females regarded political parties in Jordan as 

“undesirable or wrong” compared to 14% of males (Kabatilo 2014). Another explanation 

might be that the women's roles as caregivers and nurturers may lead to compassion and a 

higher concern toward life and the environment (Torgler et al. 2007). This impression is 

especially true in the case of Jordan where females value family and raising children 

obsessively and passionately due to the deeply-rooted cultural and religious values in these 

societies.  

In this study, teachers appeared unable to differentiate between energy uses and 

availability in Jordan, and showed a low knowledge of renewables especially advanced 

technologies such as PV. Their lack of knowledge and awareness was also reflected in their 

perceptions of renewable energy development in Jordan. The teachers, as did the students, 

supported nuclear power and oil shale utilization. In recent years, nuclear power and oil shale 

discoveries have received greater mass media attention than RE resources, which probably 

further explains why the public appear ambivalent and possess varying perceptions regarding 

future energy planning. It is, however, understandable that the teachers might not be well 

informed about RE since it is a relatively new issue in Jordan and teachers have no access to 

information in their schools. An important socio-economic issue here is that teachers, in 

general, earn the lowest wages in Jordan (400-600 euros monthly) compared to other public 

sectors, which probably leads to different priorities in life, for instance, income come first. 

Teachers might not seek to expand their knowledge or involve in environmental (energy and 

water) outreach campaigns without financial stability and satisfaction. For instance, one of 

reasons for the remarkable success of the Finnish education system is the well-developed 

teacher college education accompanied by the remarkable employment benefits received by 

the teachers (Uusimaki and Turunen 2013. This partly explains why teachers perceive 
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economic development, through oil shale or even nuclear power, as a mean for better wages 

and more employment opportunities in the future. 

In 2012, teachers marched in the streets in Amman to express their grievances regarding 

low wages and the health care system, and demanded constitutional approval for the 

establishment of the Teachers’ Association. The teachers in this study, however, showed a 

high willingness to know more about renewable energy, and to teach about renewable energy 

if their requirements are fulfilled: resources, training, time, and separate curricula. Similar 

findings and recommendations were suggested by Liarakou et al. (2008) for the Greek 

secondary school teachers and by Halder et al. (2014) for Indian teachers in regard to 

bioenergy issues and development. This study also found higher female awareness and more 

propensity and tendency to adopt renewable energy compared to male teachers. It is not 

surprising since female teachers are also homemakers and caregivers, who seek to save 

resources and find new means to reduce electricity bills for example, particularly in the 

aftermath of newly ratified energy policies and taxes, which led to higher electricity prices 

in Jordan.  

The students and the teachers in this study have generally shown positive attitudes toward 

adopting clean energy. Our findings also mirror the willingness to volunteer and willingness 

to pay (WTP) for the environment directly through taxes or indirectly through installing solar 

panels. Volunteering in general is the foundation of civil society. It helps build collective and 

cooperative behavior that decreases the costs of government operations to protect the 

environment. It may also serve as a political tool on formal institutions driving the 

abolishment or modification of existing laws and regulations that are perceived to inflict harm 

to public goods and natural resources (García-Valinas et al. 2011). Volunteering is often 

influenced by socio-economic and demographic factors, and the ability of individuals to 

participate in volunteering networks, however, environmental social norms proved to have 

strong relationship with volunteering in non-profit, non-governmental organizations (García-

Valinas et al. 2011). Researchers have also found a positive and strongly significant 

relationship between WTP for environmental protection and joining an environmental group 

(Brown et al. 1996). Liebe et al. (2011) argued that income is not necessarily a precursor for 

WTP but significantly influences how much a person is willing to pay.  In our study, income 

seems to have an influence on attitudes. For example, rural areas (lower incomes) showed a 

higher willingness to volunteer, while urban areas (higher incomes) showed more a 

willingness to pay. In regard to gender issues, studies have shown that women, with a few 

exceptions (García-Valinas et al. 2011), are more inclined toward volunteering and joining 

charity and environmental associations regardless of age, marital status, and whether they 

had children or not (Zelezny et al. 2000). Our results contradict, to some extent, the accepted 

wisdom that residents of urban areas show a higher level of environmentalism (Shen and 

Saijo 2007) and that families that live in urban areas, with higher incomes and a better 

educational outlook, are generally more environmental conscious and caring (Barr 2007).  

A noteworthy finding of this study is the students’ appreciation of social factors, such as 

the role of parents in molding students’ attitudes, values and behaviors. Parents provide 

strong financial support for college education and for marriage purposes. Family issues are 

embedded in long-standing and culturally-rooted values and norms in Jordanian society. 

Therefore, students are subjugated to some degree by the attitudes, values and behaviors of 

their parents. In rural areas, where basic entertainments and sports facilities are inadequate 

or sometimes unavailable, students spend much more time with friends in their locality and 

thus influence each other’s perceptions of various daily life issues. In his dissertation 

regarding students’ attitudes toward vocational training, Al-Sa’d (2007) argued that friends 
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influence their friends’ higher education choices. From the students’ point of view, teachers 

were almost equally important as parents in the acquisition of information. Parents who are 

illiterate or educationally unfortunate rely on teachers to instill knowledge and assign a 

pedagogical role to their offspring. In Jordan, teachers have always been a pivotal role in 

public education and their role in educating societies is perceived indispensable. Females, for 

mainly cultural and religious reasons, spend much more time at home than males and 

therefore  may appreciate TV as another important source of information in addition to school 

activities – a social environment with lots of freedom and spare time with friends. A key 

finding here is that well–informed and environmentally–aware students are able to convey 

their knowledge to their illiterate or less aware parents and probably help change their 

attitudes and behavior regarding issues, such as water and energy consumption and 

conservation. The overall findings of this study are in agreement with the many studies in the 

field of environmental education and energy literacy, namely that public awareness is 

important and must be accommodated in comprehensive public environment and energy 

education policies (Jennings 2009; Kandpal and Broman 2014; Yazdanpanah et al. 2015; 

Ntona et al. 2015). In a lecture delivered at Stanford University, UN Secretary-General Ban 

Ki-moon outlined three ways to achieve this “Great Transition”: by advancing sustainable 

development (SD), helping people meet their aspirations for democracy and dignity, and 

empowering women and young people (UN Press 2014).  

 

5. CONCLUSIONS AND RECOMMENDATIONS  
 

One key conclusion of this study is that there is a lack of knowledge and awareness among 

school students and school teachers that needs to be immediately and effectively addressed. 

Moreover, social norms and beliefs, culture, and societal values are of crucial importance 

when crafting new public policies and need to be understood and embedded in any framework 

of solutions. Mass media and social media are becoming more and more influential on the 

behavior and values of young citizens so new measures are therefore needed to utilize 

opportunities in the digital world. Public education needs to be interactive, contemporary, 

and able to accommodate emerging problems and effectively deal with challenges and 

societal difficulties. 

 My main recommendation to the Jordanian government and the education authorities is 

the establishment of a comprehensive, dynamic, interactive and inclusive RE and 

environmental public education strategy. All stakeholders, governmental staff members and 

officials, religious clerics, NGO members and leaders, school students and teachers, and rural 

housewives, must be informed, educated, and trained in all available communication means 

and in all available learning settings. The main objectives are to elevate public awareness of 

renewable energy and encourage decentralized clean energy development actions. It must 

also embrace objectives for resource management and energy and water conservation 

measures at the household level. A well-crafted education policy will foster economic 

development by linking the education outcomes with the market needs, for example, by 

providing more skilled people in the field of RE development. It will also reduce the 

unemployment rate and boost the economy by exporting local expertise to neighboring 

countries and thus increase the flow of remittances back to Jordan. It will help address the 

population growth challenge by empowering women and by increasing gender equity. In her 

inauguration speech at the Abu Dhabi Media Summit 2014, HM Queen Rania Al Abdulla of 

Jordan stressed the need for a modern and improved education strategy to combat terrorism 

and create new employment opportunities to empower young Arab people. She further 
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stressed that the education strategy to be crafted should be long-term and should start with a 

comprehensive and inclusive qualitative education for all.  She also highlighted the urgent 

need for Arab women education and to improving their skills to positively influence the 

future generations. She added that female education leads to economic development, 

improved child care, and empowers societies against radicalism and extremism. Our 

recommendations are in line with Her Majesty’s viewpoints and our work sheds further light 

on which aspects should be included in new education policies and strategies.  

 

My recommendations are presented to each interest group separately as follows:  

 

Recommendations for policymakers, decision makers, and leaderships  

 Laws, regulations, and fiscal incentives for energy efficiency and energy saving in 

all vital sectors are essential and must be aligned with policies and incentives for 

renewable energy development.  

 New policies for elevating public awareness of renewable energy and energy 

conservation is immediately required. Mass media must be deployed with 

consistent, transparent, and easy- to- understand messages.  

 Objectively work toward removing disputes and controversies in mass media, and 

among ordinary citizens, regarding the future choices of the energy system 

(renewables instead of nuclear).   

 Successful energy policies from other countries, such as the Renewable Energy 

Resources Act from Germany can be adopted as a model for policy development 

and implementation.  

Recommendations for the education authorities in Jordan are:  

 Revisit the current public education policies and accentuate environmental 

awareness and renewable energy development as a new means for sustainable 

societies.  

 Find a gender balance by removing masculine values in the school curricula.  

 Empower females with knowledge, skills, and tools to become pacesetters to assist 

society in addressing and tackling challenges such as population growth. 

 Establish household training programs for females to learn more how to conserve 

energy and water. 

 Develop a new school curriculum with a title such as Renewable Energy Sciences.   

 Include renewable energy applications in vocational training at the upper secondary 

school level to provide technicians with the necessary skill sets.   

 Provide secondary school teachers with training courses and workshops to elevate 

their knowledge of renewable and clean energy technologies. 

 Provide schools with financial resources to help teachers link the students with real 

life examples of renewable energy, such as wind turbine and PV demonstration sites.  

 Develop renewable energy education at the university level and at all levels with 

sufficient resources and expertise. 

 Provide scholarships for elite and ambitious students for higher education in 

renewable energy in European institutions as part of long term planning to improve 

local knowledge of renewable energy.   

Recommendations for the NGOs    

 Assist local associations that exist in almost every village in Jordan to adopt small-

scale and decentralized renewable energy development projects by educating the 

leaders and members of these associations.    
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 Create economic opportunities through encouraging roof-top solar water heater 

(SWH) or organic waste collection, and water harvesting for all society (village) 

members through incentives and/or via monthly installments.   

 Provide training for illiterate housewives and modern homemakers to elevate their 

awareness of the benefits of SWHs for example. 

A general recommendation for all Arab states arose from this study: 

  

Modern public education must be prioritized immediately as a national strategy and equipped 

with sufficient resources. Cutting military expenditure, abolishing, at least partially, fossil 

fuel subsidies, ensuring gender equity in the school curricula and empowering young females 

could help navigate the pathway towards sustainable and developmental states. Successful 

public education strategies will help address pressing challenges, such as population growth, 

consumerism, energy and water conservation, and radicalism.  

6. FUTURE RESEARCH LINES 
  
This study has opened new channels for research in environmental social sciences. For 

instance, knowledge and attitudes regarding renewable energy and environmental challenges 

among rural women and homemakers, and religious clerics is of great interest. Religious 

clerics, Muslim and Christian alike, play a pivotal role in changing people’s behaviors and 

attitudes, especially in Muslim societies. Exploring their attitudes and elevating their 

awareness will in turn assist in crafting successful public education policies. Another 

important line of research involves the level of knowledge of policymakers and their attitude 

toward renewable energy. A high level of understanding by policymakers in regard to 

renewables and their environmental and economic benefits may help boost renewable energy 

development and drive efforts away from nuclear power. Another equally important research 

need, therefore, involves an exploration of the publics’ knowledge and attitude toward 

nuclear power.  
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8. APPENDIXES 
 

 School student’s questionnaire and Secondary school teacher’s questionnaire 
(English).  
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Appendix: School Students Questionnaire  

 

Section (1) source of information    

1.1 please determine how important the following sources to get energy-related information? Mark (X) 

 

Source  Nothing  Weak  Good Excellent  

1- Friends     

2- Parents      

3- Internet      

4- Television and satellite      

5- Radio      

6- Newspapers and magazines      

7- School curricula      

8- School activities      

9- School teachers      

 

1.1 please indicate the level of your agreement to the following statements? Please mark (X) 

 

Statement  Strongly disagree disagree Don’t know  agree Strongly agree  

It’s the government’s duty to protect 

the environment 

     

Only developed countries should 

protect the environment  

     

The people should care more to 

protect the environment  

     

only  science and technology can  

protect the environment   

     

The environmental problems are not 

my business   

     

 

1.3 My level of information about environmental problems in Jordan is?  

 

         Very good           good            don’t know           poor           very poor 

 

 

Section (2) renewable energy  

2.1 Which of the following is considered a renewable source?   

 

Energy source Yes  No  

Fossil fuel  

 

  

Coal  

 

  

Sun power 

 

  

Wind power 

 

  

Geothermal power  

 

  

Nuclear power  

 

  

Natural gas  
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2.2 indicate the level of agreement to the following statements (mark (X) in the box you choose 

 

 

2.3 How the growing energy consumption will be met in the future, indicate (X) in the box that suits your answer  

 

Argument Strongly 

disagree 

disagree Don’t 

know  

agree Strongly 

agree  

Oil and natural gas import      

Utilize the oil shale resources      

Utilize the renewable energy sources       

Utilize the organic wastes to produce energy       

Build nuclear power      

 

2.4 indicate the level of agreement to the following statements (mark (X) in the box you choose 

 

Argument Strongly 

disagree 

disagree Don’t 

know  

agree Strongly 

agree  

I would like to join an environmental society      

I would like to do voluntary work to protect the 

environment 

     

In the future, I would like to pay  tax to protect 

the environment  

     

In the future, I would like to pay tax to receive 

energy from renewable source 

     

 

 

2.3 My knowledge about renewable energy is?  

 

        Very good          Good             I don’t know           Poor            very poor  

 

 

 

 

Argument Strongly 

disagree 

disagree Don’t 

know  

agree Strongly 

agree  

Sunshine can be used to produce electricity       

Wind turbines are used to harvest the wind energy 

and convert it to electricity 

 

     

Geothermal energy is the utilization of the 

radioactive heat of the earth magma  

 

     

Bioenergy is the energy produced from processing 

the plant residues   

     

Biodiesel is produced from plant oils  

 

     

Bioethanol is a form of energy can be produced 

from  plant residues  

 

     

Organic wastes can be used to produce energy in 

form of gas and liquid  
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Section (3) personal information  

Your gender               Male            Female              

            

  Your Age. …(years)…………………………… 

 

 

3.2 Please choose the level of your father’s education? Please circle one answer  

 

       University degree           Diploma degree            High school            primary school           I don’t know  

 

3.3 Please choose the level of your mother’s education?  Please circle one answer 

 

       University degree            Diploma degree            High school            primary school           I don’t know  

3.4 3.4 I live with my parents in 

        Split house in urban area           split house in rural area            apartment in urban area          Bedouin tent  

3.5 number of rooms in my parents’ house excluding the kitchen and the living room  

        one room            two rooms             three rooms            four rooms              I don’t know  

 

3.6 I have …………………………..brothers and ……………………………………….sisters  

 

Why do you think people do not care about the environment?  Optional … 

----------------------------------------------------------------------------------------------------------------------------- ------------- 

----------------------------------------------------------------------------------------------------------------------------- ------------- 

--------------------------------------------------------------------------------------------------------------------- --------------------- 

----------------------------------------------------------------------------------------------------------------------------- ------------- 

----------------------------------------------------------------------------------------------- ------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------- -------------  
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Appendix 2: Secondary School Teachers Questionnaire  

Question one: Demographic and teaching profile  

1- A- Sex:    Male     Female           Your age (           ) years        Marital status 

…………………………... 

2- Your teaching experience   (         ) years                      Number of teaching hours per week………………… 

3- Number of schools you have taught in: ……………………………………………………… 

4- Subjects you teach to students often (1)……………………… (2)………………….………… 

5- Highest education you have received (including current studies) please tick one 

    High school  Society college diploma  Bachelor degree  Master degree  

6- Grades you currently teach  High school and Tawjihi  High school only  Tawjihi only 

 

Question two:  please mark ‘X’ to one option for each of the presented energy items in the table below.  

 

 

 

 

 

 

Question three: The following questions contain 10 statements with four options available for you to choose from. 

Please read the statement carefully and decide which option to choose by marking ‘X’ in the small square.  

Energy Item  Produced in 

Jordan?  

 

Renewable  

 

Not-Renewable 

 

I am not sure  

 

Never heard of  

Yes No 

Solar        
Nuclear power        
Wind        
Coal        
Fire wood        
Hydro        
Natural gas        
Oil        
Ocean tides       
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Question four: you have statements in the table below, please read the statement and indicate to which extent you 

agree or disagree with them. Please mark ‘X’ in the corresponding small square.  

 

Statements  category I True  False  I am not 

sure  

Never heard 

of  

Solar panel is used to concentrate sun waves to heat up water for 

household use      

Photovoltaic is an advanced technology used to covert wind energy 

to electricity      

Windmill is an example of converting wind energy to electrical 

energy 
    

Hotsprings are a form of geothermal energy  

 
    

Biodiesel is a fuel produced from plant oils only  

 
    

Municipal sewage wastes can be processed to produce bio-gas   

 
    

Less than 50 % of primary energy production in Jordan is through 

imported fossil fuels   
    

Fire wood is main source of energy in many developing countries 

 
    

The global energy demand is projected to decrease in the future   

 
    

CO₂ emissions-from burning fossil fuel- is one cause of climate 

change      

Statements category II  Fully 

agree 

Agree I am not 

Sure  

disagree Fully 

disagree 

Developing renewable energy in Jordan will create energy 

independence  in the long-run       

 Growth in renewable energy sector can enhance economic 

growth  in Jordan  

 
     

Renewable energy utilization is currently an expensive economic 

strategy in Jordan  

 
     

Nuclear power plant deemed viable energy option for Jordan in 

the next ten years   

 
     

The discovered oil shale resources will be the future of energy 

production in Jordan 

 
     

The lack of local experts may hinder the large scale development 

of renewable energy in Jordan      

Renewable energy development require large land area  
     

The production of biofuels (such as bioethanol) from agricultural 

crops may create food crisis in some developing countries      
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Question five: you have statements in the table below, please read the statement and indicate to which extent you 

agree or disagree with them. Please mark X in the corresponding small square.  

 

Question six: my knowledge about renewable energy is\ please tick ‘X’ to one option.   

      Good    Sufficient  weak  I am not sure   

 

 In some developed countries, a part of energy is commercially 

produced from combusting forest biomass. This type of energy 

production is environmentally friendly 
     

Statements category  III Fully 

agree 

Agree I am not 

Sure  

disagree Fully  

disagree 

I feel  I do not have sufficient knowledge to teach energy related 

topics to my students  

 
     

I need further training to develop my skills in teaching energy 

 related topics       

I would like to learn more about renewable energy       

I need  better teaching materials related to renewable energy  
     

I need to invite experts from (university, company, etc.) to teach 

my students about renewable energy  

 
     

I need  financial resources to take students for excursions to 

renewable energy pilot-projects  

 
     

I have no time to teach my students topics outside the required 

curricula  

 
     

I recommend developing renewable energy curricula to be taught 

separately for students  

 
     

I think parents are more important than teachers in helping 

students to become energy conscious   

 
     

I think, There are opportunities to include topics related to 

renewable energies in the present school science curricula   

 
     

I am willing to pay more to receive clean energy at my home 

 
     

I would like to work voluntarily to raise public awareness of 

renewable energy in Jordan            

In future, I would like to drive a car that runs by electricity  

instead of gasoline       

I would like to install a solar panel at my home  

 
     

Renewable energy is, indeed,  not of my interest  

 
     


