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Abstract— An investigation is undertaken into the state of 

environmental education (EE) and the use of technology in EE 

in Gauteng, South Africa. The marriage of technology and EE is 

the perfect tool to enhance the latter. However, the 

implementation of both within the South African schooling 

system is notably slow. The state of EE and how technology is 

used in the classroom are largely unknown within South Africa. 

This study investigated the views of educators regarding the 

current status of EE in schools and identified the challenges and 

barriers faced by educators in teaching EE and the use of 

technology. 

 

Keywords— Environmental education, GIS, information and 
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I. INTRODUCTION 

Since the Industrial Revolution, humankind used and 

consumed the earth‟s resources for its own gain, but at the 

expense of the earth‟s biosphere [1], [2]. This resulted in 

numerous negative impacts on the environment [3], [4] that 

have not gone unnoticed in education.  The roots of EE can be 

traced back to the 18
th

 century when Jean-Jacques Rousseau 

identified the importance of learning about the environment [5] 

and established one of the first EE programmes, namely „Nature 

Study‟.  

It was not until 1995 that EE was listed as one of the key 

principles for education and training in South Africa in the 21
st
 

century [6]. However, very limited research is available on EE 

in South Africa and the use of information and communication 

technologies (ICT) and geographical information systems (GIS) 

and its implementation in EE. 

Since the 1970s, there have been exponential advances in 

technology – from automation to the use of mobile cellular 
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devices and the development of the internet. These advances 

had a significant impact on almost every sector, including the 

educational sector [7]. According to [8], technology can be of 

assistance in the field of education in two ways, namely in the 

removal of physical barriers to learning, and in the “transition of 

focus from the retention of knowledge to its utilization” [8:3]. In 

line with this, the marriage of technology and EE is a perfect 

tool to enhance the latter. However, the implementation of both 

within the schooling system is often slow, as in South Africa. 

Even though EE has been included as key learning outcomes 

in all eight learning areas in the South African school 

curriculum [9], the status of the implementation of EE into 

school curricula [10] and the views of educators towards EE is 

not well known. The implementation of technological 

programmes such as ICT and GIS are perfectly aligned with the 

teaching of EE in the 21
st
 century. The importance of and 

potential for applying both GIS and ICT are recognised by the 

Department of Basic Education (DBE) in that both are included 

in one of the nine aims of the Geography syllabus for the FET 

phase [11].  This study therefore investigated the state of EE and 

the use of technology in teaching EE in the Further Education 

and Training (FET) phase of selected secondary schools in 

Gauteng. 

II. LITERATURE REVIEW 

Countries around the world – including South Africa – have 

made it an objective to implement EE into their respective 

schooling systems as a cross-curricular theme. This movement 

stems from key international conferences from which various 

resolutions were made and ratified to implement EE globally. 

As a result the South African government, as a signatory, has 

committed to addressing the global environmental crises 

through education [12]. 

Three stages of stages preceding modern EE were identified 

by [13], namely Rousseau‟s Nature Study, conservation 

education and outdoor education. Modern EE was influenced 

greatly by academics such as Robert Marshall (1901-1939) and 

Aldo Leopald (1887-1948) [14] that focused on the 

conservation of resources and the preservation of habitats. EE 

has since evolved and currently the focus is on the quality of the 
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environment, environmental awareness, and environmental 

literacy [14]. 

It was in 1969 that the first definition of EE appeared in the 

Journal of Environmental Education. The definition provided 

by [15:1] is: “EE is aimed at producing a citizenry that is 

knowledgeable concerning the biophysical environment and its 

associated problems, aware of how to help solve these problems 

and motivated to work towards their solution”. EE gained global 

recognition through the United Nations Conference on the 

Human Environment held in Stockholm in 1972 where a 

declaration was mandated that EE had to be applied as a tool to 

address global environmental problems [5]. EE‟s place on the 

world stage was cemented through two further conferences in 

1975 and 1977. The first was the International Workshop on EE 

in Belgrade which produced the Belgrade Charter that laid out 

the goals, objectives, target audiences, as well as the guiding 

principles of EE [16]. The second conference was the first 

Intergovernmental Conference on EE held in Tbilisi, Georgia, 

whose outcome was the Tbilisi Declaration. This declaration 

laid out clear principles and objectives for the creation of 

environmental literate citizens and can be seen as the transition 

from traditional approaches of conservation towards sustainable 

development [17]. 

Almost every country around the world has embraced the 

ideologies surrounding EE over the past five decades [18]. 

However, the implementation of EE in respective national 

educational curricula have been met with varying levels of 

success.  

A.  Environmental Education in South Africa 

Interest in EE in South Africa was first observed as early as 

the 1960s, where foundations were first laid by 

non-governmental and state-owned conservation agencies [19]. 

However, it was not until 1989 that attempts were made to 

include EE in nation-wide formal curricula. This came in the 

form of the 1989 White Paper on Environmental Education but 

was never enacted in the South African Parliament [17]. EE 

secured its place within the South African education system 

when EE was included in the 1995 Government White Paper on 

Education and Training in South Africa in the 21
st
 century. The 

principle recognized that EE is a vital link to the creation of 

environmentally literate and active citizens and to be used to 

ensure that all South Africans enjoy a decent quality of life 

through the sustainable use of resources, which is to be 

inter-disciplinary and integrated across all levels [20].  

After South Africa‟s first democratic elections in 1994, 

education reform took place to restructure the school curricula. 

There have been several revisions of the national curricula since 

the mid-1990s, with the aim of creating a more holistic approach 

to learning [21]. One of the first revisions was Curriculum 2005 

or C2005, a curriculum that was focused on life-long learning 

and was an intensively learner-centered pedagogy as opposed to 

a teacher-centered one [22]. It was during this period that the 

South African government introduced the National EE 

Programme (NEEP), marking the South African governments 

commitment to EE and the development of the discipline in 

South Africa [22]. The NEEP was seen to have two phases, the 

first was a research phase and the second a professional 

development phase for the development of educators [22].  

There have been two further revisions of the national 

curricula since the introduction of C2005 with the aim of 

streamlining and making curricula more inclusive and 

accessible to both educators and students as well as to adjust to 

the demands of the 21
st
 century.  

Literature concerning case studies of the implementation of 

EE within South African schools are limited and indicates that 

there is a lack of depth of literature concerning EE within South 

Africa. No literature could be found on the use of technology in 

EE in South Africa.  With the onset of the fourth industrial 

revolution, the way we live and work is changing and if 

education does not change with it, the learners are at a serious 

disadvantage.  There is thus a dire need to transform the way we 

educate and to introduce technology in classrooms. 

B. Use of Technology in Education in South Africa 

Around the world education systems have been experiencing 

significant changes owing to advancements in digital 

technology [23]. The range of technologies that are available to 

education systems has increased dramatically in recent years 

and can be viewed in different ways. When specifically looking 

at Geography as a subject and how technology can be used 

within its domain, there are three distinctions which can be 

made in terms of the types of technology. The first includes 

geospatial technologies, the second the application of GIS, and 

lastly, the use of geocaching in the teaching of Geography [24]. 

“The use of ICTs in education has the potential to add value 

to curricula and to transform students into knowledge 

constructors” [24:242] and can be used extensively in the 

teaching of EE. ICTs range from Microsoft PowerPoint to the 

use of digital sound clips, the use of platforms such as Google 

Earth, and even the use of smartboards in the classroom. A vital 

but often overlooked form of ICT incudes the internet [24]. GIS 

made its way into the secondary school environment over time 

and thus the realm of EE within secondary schooling. South 

Africa embraced GIS as a technology in the school curricula in 

2006 when it was introduced in the Geography FET phase. 

However, GIS has faced significant pedagogical, curricula, 

technological and infrastructural challenges when implemented 

into education systems around the world. Three challenges 

South Africa faced in terms of successfully implementing GIS 

into its national curricula were identified by [27] and include: 

money, support and time, with the lack of capital as the largest 

obstacle to its successful implementation. Even in a country 

such as South Africa, which faces severe inequality as well as 

developmental challenges, the benefits of using new 

technologies in secondary education cannot be ignored, 

especially within the context of EE.  

The use of ICTs and GIS can greatly enhance the teaching of 

EE in South Africa, however, there are numerous problems 

experienced by educators in using these technologies. Such 

challenges include: a lack of access to resources, inadequate 

professional development or educator training programmes, as 

well as unrealistic beliefs and attitudes amongst educators [25]. 

An educator‟s ability to use technology will significantly 

influence his/her willingness to integrate ICTs into the 

classroom situation. If educators believe that their use of 

technology will benefit their students, they are more likely to 

use it [25].  
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III. METHODOLOGY 

A mixed-methods approach was used in this study to use the 

strengths of both qualitative and quantitative research. The 

study group comprised of 69 Geography educators that taught at 

public secondary schools within the Gauteng Province of South 

Africa. The respondents within the sample group were selected 

utilising a convenience sampling method. Educators were 

contacted electronically via email and Google forms was 

employed as a data collection platform. The primary data 

collection used in this research study was a research survey in 

the form of a questionnaire. 

The questionnaire itself is made up of three sections. The first 

section of the questionnaire asks general and demographic 

questions, such as the age of respondents and the highest 

educational qualifications the respondents achieved. The 

second section is based on EE in Geography in high school 

education and the third section is based on the use of technology 

for EE purposes. Both qualitative and quantitative based 

question are asked, allowing for various types of data and 

information to be acquired from the respondents, including 

opinion-based answers, as well as open-ended questions. 

Descriptive statistical methods were used to analyse the 

quantitative portion of the data collected.  The results from the 

data collection are shown and discussed in the next section. 

IV. RESULTS 

Firstly, examining the demographics of the study group, 

59.4% of the respondents are males and the remainder females 

(40.6%). The study group is mature in nature, with 94% of 

respondents over the age of 30, indicating a degree of 

experience within the sample group – with 65.2% of 

respondents in the age group of 40-49. The average number of 

years respondents had taught Geography was 16 years, 

indicating that a large portion of the sample group would have 

taught multiple sets of curricula. As the respondents are 

experienced teachers, they could comment on EE in not only in 

Geography, but also in other subjects as just more than half 

(53.6%) are teaching multiple subjects such as physical science, 

life science and life orientation. Furthermore, it was found that 

45% of respondents had achieved an honours or a master‟s 

degree, indicating further specialisation within a particular 

field.  

In order to understand and gauge the state of EE within 

secondary schools of South Africa, it was important to 

understand the views and attitudes of educators towards EE. 

With [2:95] stating “if educators are not environmentally 

literate themselves, then instilling knowledge, attitudes, skills, 

awareness and actions in learners will not be successful in 

achieving the goal of producing environmentally literate 

citizens”. It was reassuring to find that the majority (98.6%) of 

the respondents thought it was important to include EE within 

the school curriculum. The respondents recognise that there are 

serious environmental problems affecting the environment 

currently, and that these affect the quality of human lives. 

Numerous respondents identified that the environment is very 

much interlinked to the economy and our social environment. 

Respondents further expressed that EE allowed students to gain 

an appreciation for the environment around them. 

All respondents agreed to the fact that EE should be 

integrated into school curricula but were split in whether it 

should be taught in multiple subjects or not. 68% of respondents 

thought it should be taught in subjects such as life orientation in 

addition to Geography, thus reaching a wider audience as life 

orientation is a compulsory subject for learners in the FET 

phase. In line with this, respondents were asked to indicate their 

level of knowledge regarding environmental problems, the 

answers to which are shown in Fig. 1.  

 

 
Fig. 1: Level of knowledge of environmental problems 

 

Over half (56.5%) of the respondents felt that they have 

either a good understanding or an excellent level of knowledge 

in respect of current environmental problems. However, 11.5% 

of respondents felt they have little to no knowledge or only 

some knowledge of environmental problems and 31.9% 

indicating an average knowledge. As respondents are all 

Geography teachers and are expected to keep up to date with 

environmental problems and risks, this result is concerning. In a 

follow up question to this, respondents were asked whether they 

felt they had enough knowledge on EE to be able to teach it 

effectively, to which only 65% of respondents answered yes. 

This means a third of teachers do not have enough knowledge to 

teach EE. If educators feel they are not knowledgeable in terms 

of a particular subject, this will influence their confidence 

approaching the content in the classroom environment. When 

asked about whether there was enough EE content within the 

Geography curriculum, the majority of respondents (74%) felt 

the current Geography curriculum does not cover enough EE 

content and is not sufficient to produce environmentally literate 

citizens, which is the primary goal of EE.  

In line with the above, it is important to take note of the fact 

that only 34.8% of respondents felt that EE in its current form, 

as taught in South African secondary schools, plays an 

important role in producing more environmentally caring 

citizens. Respondents were queried what they felt were the 

greatest challenges in improving the current structures for EE 

within South Africa and the results are shown in Fig. 2.  
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Fig. 2: Challenges in improving current structures for EE. 

 

The lack of awareness of the extent of environmental issues 

in South Africa and around the world was identified as the 

greatest challenge by 64.2% of the respondents. This was 

followed by respondents indicating there is not enough EE 

content in the school subjects and the lack of or inadequate 

resources available for teaching EE, with 53.6% for both. Issues 

surrounding the availability of resources comes as no surprise 

especially within the context of South Africa where inequality is 

rampant.  

Regarding the use of technology for EE purposes within 

South Africa, 85% of respondents indicated that there is a strong 

potential for GIS and ICTs to be used within the classroom for 

the purpose of EE. The higher the level of knowledge of an 

educator in respect of a particular subject or piece of equipment, 

the most likely (s)he would feel confident using it in the 

classroom. Fig. 3 illustrates the level of knowledge of GIS and 

ICT as indicated by respondents. 

 

 
Fig. 3: Level of knowledge of GIS and ICT 

 

Only 39.1% of teachers indicated that they have a good to 

excellent level of knowledge regarding the use of ICT and GIS.  

This result, together with 44.9% indicating an average level of 

knowledge, shows that there is a need for educators to be trained 

in the use of these in the classroom.   

Although educators may be confident in approaching and 

utilising certain technologies for the teaching EE and other 

learning areas, they face certain barriers to using ITCs in the 

classroom. Such barriers are identified in Fig. 4.  

 
Fig. 4: Barriers to using ITCs in the classroom 

 

Considering the sample group was mature in nature, it is no 

surprise that the lack of training for educators in the use of 

certain technologies was identified as the largest barrier, with 

76.8%. The second greatest barrier identified was the cost of the 

necessary technology needed (69.6%). With great inequality in 

schools in South Africa, this result was not unexpected. If a 

school does not have capital for equipment such as computers 

and software, then educators cannot use technology in the 

teaching and learning in the classroom. The barriers that were 

identified by respondents are in line with those identified by 

[27] for implementing GIS in South African schools, namely 

money, support and time. Where technological resources are not 

available, students are at a massive disadvantage. For example, 

GIS consists of both a theory and practical component, and 

without access to computers and software, no practical GIS can 

take place.  

When queried if respondents were aware of the curriculum 

requirements of GIS within the South African national 

Geography curriculum, only 77% of respondents were aware of 

the requirements, whereas a further 20% having some idea of 

the requirements. A positive result was that the respondents 

viewed GIS as a technology that can enhance the learning of EE 

and Geography in the classroom. 81.2% of respondents viewed 

GIS as a tool that can encourage critical thinking amongst 

students, whereas 71% of respondents viewed GIS as a tool 

which can be used to encourage students to interact and question 

geographic information. Even though GIS has been part of the 

FET Geography curriculum since 2006, 88% of educators 

indicated that their learners struggled with this section of the 

syllabus.  

The implementation GIS in schools has faced significant 

challenges and barriers and the results are very similar to the 

barriers identified for using ITCs in the classroom. The largest 

barrier identified by respondents for implementing GIS was that 

the resources required for GIS are not available at many schools 

due to the large financial requirements (82.6%). This was 

closely followed by the training required to be able to teach GIS 

that is not always available or accessible and is often expensive 

(72.5%). As GIS is a relatively new technology and the 

respondents are a mature group, the majority would not have 

received any GIS training in their teaching degree/diploma. 

These barriers illustrate the key issues of inequality, lack of 

further training and a lack of resources within secondary schools 

within Gauteng, South Africa.  
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V. CONCLUSION 

The implementation of EE across school curricula in South 

Africa has been particularly slow.  Educators indicated that 

there is not enough EE content, not only in Geography, but also 

in other school subjects.  Even though educators understood the 

importance of producing environmentally literate students, few 

recognised that they were championing EE within their own 

schools.  The research showed there was a strong willingness 

amongst educators to be involved in the teaching of EE in the 

classroom. Educators and respondents within the study further 

strongly recognised the positive role that technology can play in 

enhancing the quality of their lessons to the benefit of their 

students.  

However, numerous problems emerged from the research 

concerning the state of EE and the use of technology for EE 

teaching within Gauteng schools. Mainly is the lack of access to 

resources, especially access to technologies such as ICTs and 

GIS. Other significant barriers that were identified during the 

research are the lack of appropriate training for educators, the 

ineffectiveness of the current systems in place, as well as a lack 

of awareness as to the extent of environmental problems in 

South Africa and around the world. Even though EE has come a 

long way in South Africa, there is not enough EE content in the 

current curricula and use of technology for teaching EE is 

extremely limited.  
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