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ABSTRACT 

This study investigates pedagogical strategies to teach sustainable 

development within the Technology curriculum in South African 

secondary schools, with an emphasis on the Senior Phase. Despite 

the global acknowledgment of sustainable development as a 

critical topic, its practical application in the South African 

Curriculum Assessment Policy Statement (CAPS) is limited. This 

study seeks to fill this gap by studying the pedagogical tactics used 

by Technology teachers to build sustainability skills. Eight 

technology teachers from the Ehlanzeni region in Mpumalanga 

Province were carefully chosen to participate. Data was collected 

through observations and interviews, and analysed using content 

analysis. The findings show that while teachers are aware of 

sustainable development concepts, converting this understanding 

into successful classroom implementation presents substantial 

hurdles. The study identifies teacher collaboration as the primary 

instrument for incorporating sustainable development principles 

into the technology curriculum; nevertheless, practical 

implementation was challenging. This study responds to the 

requirement of integrating sustainable development into all South 

African disciplines, notably the Technology curriculum It 

emphasises the importance of specific interventions to bridge the 

gap between policy intent and classroom practice.    
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INTRODUCTION 

The concept of sustainable development has acquired global acceptance in various fields, 

including higher education institutions (HEIs), general education, research, enterprises, and 

community outreach. Researchers like Lozano et al. (2017) and Grosseck et al. (2019) have 

helped to raise its profile. Notably, the United Nations (UN) has identified sustainable 

development as a critical component of its Agenda 2030, embodied in the 17 Sustainable 

Development Goals (SDGs). SDG 4 focuses on the provision of quality education when hinged 

with global standards in particular. From this perspective, the education system plays a critical 

role in changing away from the traditional development model that is only concerned with 

economic growth. Instead, it seeks to create a more sustainable society. Education for 

sustainable development has emerged as a critical strategy for driving positive change in the 

face of environmental issues. Sustainability education has three key dimensions: environmental, 

social, and economic. The terms "sustainable development" and "education for sustainable 

development" are frequently used interchangeably in this article, as are the terms "Technology 

curriculum" and "Technology Education". 

While European governments have been at the forefront of implementing sustainable 

development plans, other countries, such as Australia, Canada, China, the United Kingdom, and 

the United States, have also recognised their relevance. These countries have implemented 

sustainable development principles in various areas, including health, education, organization, 

energy, food production, and environmental concerns (Hallinger & Chatpinyakoop, 2019). 

However, based on my observations, the South African curriculum appears to include a few 

projects that investigate the integration of sustainable development concepts inside schools, 

particularly in the Technology curriculum. Similarly, Singh-Pillay (2020) emphasizes the lack of 

study on how education for sustainable development-oriented methodologies is applied in 

classrooms at teacher training institutions. According to additional studies, the incorporation of 

sustainable development and education for sustainable development is still under-addressed in 

schools. Furthermore, disparities are observed across various educational domains, document 

types, federal regions, and the extent and effectiveness of contextualizing education for 

sustainable development and related ideas (Holst et al., 2020; Urbańska et al., 2021). Drawing 

on this background, much of the present research focuses on higher education, leaving the 

potential for more investigation and integration at the school level. Even though higher 

education institutions face challenges in translating the rhetoric of Higher Education for 

Sustainable Development (HEfSD) into practical policies, curriculum, and practice (Franco et al., 

2019), there have been notable developments, necessitating a shift toward a focus on schools. 

The Curriculum Assessment Policy Statements (CAPS) document, primarily for Technology 

Education, references sustainable development aspects. These references promote ideals that 

prioritize the environment, social well-being, natural resources, and economic issues. However, 

including education about sustainable development within the Technology curriculum 

continues to be a challenge. Interestingly, some higher education institutions tend to 
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overemphasize sustainability principles without adequately capitalizing on their practical 

application potential (Hall et al., 2010). 

In this context, the article investigates pedagogical approaches to sustainable 

development in South African school curricula, with a particular emphasis on the technology 

curriculum. The goal is to provide recommendations for successfully integrating sustainability 

education into this subject. Globally, education for sustainable development has gained 

traction, with a prominent position in national policy documents. For example, countries such 

as Vietnam, the Philippines, South Africa, and Chile have policies that place a premium on 

climate change initiatives and sustainable development education. While many of these 

documents emphasize participation in education for sustainable development and reorienting 

educational curricula, education for sustainable development is primarily integrated into 

national educational policies and curriculum statements, particularly at the primary and 

secondary school levels. In 2006, the Organisation for Economic Cooperation and Development 

(OECD) identified seven nations that lacked national sustainable development strategies: 

Belgium, Canada, Hungary, Mexico, Spain, Turkey, and the United States. Similarly, Wals and 

Kieft (2010) argue that most nations lack a defined national policy or strategy addressing 

education for sustainable development. This assertion is true even in the context of South 

Africa. While distinctions have been made between education for sustainable development 

models on other continents, such as Africa, Asia, and Latin America, their implementation 

remains challenging. As a result, there is no generally applicable blueprint describing the key 

components of education for sustainable development in many countries around the world. 

The United Nations Educational, Scientific, and Cultural Organization (UNESCO, 2016) 

defines education for sustainable development. Education for sustainable development is 

founded on the concepts and values that underpin sustainable development, assuring the well-

being of the five pillars of sustainability: environment, society, economy, peace, and 

collaboration. Education for Sustainable Development is a dynamic concept that envisions 

educating people of all ages to create a sustainable future. It provides people with the 

knowledge, skills, attitudes, and values required for sustainable living (UNESCO, 2016). 

Recognizing education as the beginning point, initiatives to improve learning opportunities and 

combat unsustainable practices are vital. Chapter 36 of Agenda 21 highlights education's role in 

achieving global sustainability. Gadotti (2009) further underscores the vital role of education in 

promoting sustainable development and developing skills to address environmental and 

developmental challenges.  

Throughout the world, several governments' educational policies emphasize the 

integration of education for sustainable development with related themes (Wals & Kieft, 2010). 

These include "adjectival" education such as climate change, development, health, peace, 

citizenship, and environmental education. These ideas apply to both formal and informal 

learning situations. Notably, there has been improvement in recognising the value of education 

for long-term growth. For example, in 2008, about 78 nations made substantial progress in 
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creating national coordinating agencies for sustainability education (Wals & Kieft, 2010). Among 

these countries, Europe and North America have made significant progress in this area. 

In Africa, for example, an increasing number of sustainable development initiatives have 

been conducted in around 28 nations. For example, African nations have implemented a variety 

of ways to gain sustainable development recognition. South Africa established the South African 

National Framework for Sustainable Development (NFSD) in 2008 to serve as a framework for 

recognizing sustainability across the country. Other countries, including Ghana (with the Ghana 

Poverty Reduction Strategy), Tanzania (with the National Development Vision), and Egypt (with 

the National Solid Waste Management Strategy), have taken strides in this direction. Drawing 

influence from the South African framework, the emphasis is on the national goal for sustainable 

development and strategic actions to guide South Africa towards sustainable living. The NFSD 

emphasizes collaborative implementation across sectors and stakeholders to protect our 

resources for future generations. Despite a written framework, South Africa continues to face 

sustainability difficulties. Notably, the paradigm lacks specific ideas and tangible procedures for 

sustainable living. Instead of simply offering a national vision, it should outline precise concepts, 

trends, strategic priorities, and a thorough set of implementation strategies. 

Technology Education plays an important role in imparting education for sustainable 

development around the world. For example, New Zealand's Technology Education curricula 

include sustainability education components such as design, manufacturing, and visual 

communication (Pavlova, 2018). Similarly, Irish syllabi acknowledge opportunities to integrate 

education for sustainable development into areas such as production and consumption 

patterns, corporate responsibility, environmental protection, natural resource management, 

and biological variety (McGarr, 2010). Technology Education can address significant global 

concerns. Learning outcomes in recycling, product redesign, and conservation techniques 

enable students to help reduce greenhouse gas emissions and combat climate change. Thus, 

Technology Education becomes a constructive force in accomplishing long-term development 

goals (Pavlova, 2018). Pavlova (2011) also conducted a poll of African Technology Education 

academics, which found overwhelming agreement on the need to address sustainable 

development through Technology Education. The CAPS Technology document also emphasises 

the impact of technology in this field, with an emphasis on the environment: social, natural, and 

economical. 

Furthermore, the CAPS Technology document emphasises the significance of technology. 

For example, in Grade 7, conversations focus on how designers consider societal demands in 

terms of technology while also examining the influence on society and the environment 

(Department of Basic Education [DBE], 2011). One architectural concept is to disguise a tower 

to blend in with the environment and avoid visual pollution (DBE, 2011). These examples 

highlight numerous options for incorporating education for sustainable development within the 

Technology curriculum. Technology Education includes key areas of technology use and its 

impact on society and the environment, such as technological knowledge and skills (Gumbo, 
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2018; Mapotse, 2012). Despite these prospects, clear pedagogical solutions for effectively 

teaching sustainability within the Technology curriculum are still elusive. Similarly, Jabareen 

(2008) worries about sustainability, citing a lack of operational definitions and conflicts about 

what should be sustained. The concept of emotional commitment is still uncertain, and it is 

frequently described as "confused" and "fraught with contradictions." As a result, teachers may 

find it difficult to negotiate sustainability education within the Technology curriculum, 

particularly given its little recognition in schools. Therefore, it is important to investigate 

pedagogical ways of teaching education for sustainable development within the Technology 

curriculum (Chimbunde & Moreeng, 2024; Nkambule & Ngubane, 2023). 

The following are the research questions guided by this study: 

1. What knowledge do Technology Education teachers possess about education for 

sustainable development? 

2. How does Technology Education content inform the teaching of education for 

sustainable development? 

3. What pedagogical approaches can Technology teachers employ to impart education for 

sustainable development? 

Framework for the study  

This study was based on experiential learning theory, which emphasizes direct experience and 

reflection within a constructivist framework. Bergsteiner et al. (2010), in line with Kolb's 

experiential learning theory, argue that people generate knowledge via experience rather than 

through received instruction. This perspective highlights the possibility of excellent education 

for sustainable development through learner engagement and experience. Kolb's (1984) theory 

views learning as a cognitive process involving ongoing adaptation and involvement with one's 

environment, as depicted in Figure 1 below. The cyclical model with four learning styles is 

derived from the dimensions of concrete-abstract and reflective-active. Kayes (2002) elaborates 

on these dimensions, claiming that in the first dimension, people acquire knowledge from 

complex situations (concrete experience) and then abstract and process it (abstract 

conceptualisation). The second dimension is transformation, in which individuals reflect on their 

experiences (reflective observation) and participate with their surroundings (active 

experimentation). 

Moreover, from Kolb’s experiential learning cycle, Mughal and Zafar (2011) interpret 

learning as an ongoing process that transcends mere outcomes. Learning is fueled by our 

experiences, which shape our understanding and growth. Conflict resolution through dialogue 

is integral to learning, allowing us to reconcile differing viewpoints. A holistic and integrative 

perspective recognises that learning involves interconnected aspects rather than isolated 

fragments. Interaction with our environment—people, places, and situations—fuels our 

learning journey. Ultimately, learning leads to the creation of knowledge, enriching our 

understanding of the world. 
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Figure 1. 

Kolb’s (1984) Experiential Learning Cycle [adapted from Mughal and Zafar (2011:29)] 

 

 
Therefore, drawing from the above, it is observable that the dimensions of experiential 

learning resonate well with the pillars of education for sustainable development. Education for 

sustainable development strives to promote sustainability in social, cultural, and economic 

practices at many levels, i.e., school curricula. Consequently, it is in this understanding that 

experiential learning theory can help by connecting education to real-world experiences that 

reflect sustainable living. Correspondingly, the Technology curriculum, which combines abstract 

concepts with practical applications, is consistent with the principles of sustainable 

development. Teachers could also use a context-based approach to help learners learn 

technology. They should draw on sustainable development learnings gained from their native 

settings, particularly indigenous knowledge - sustainable development practiced by indigenous 

people. Technology Education lays the groundwork for experiential learning and contributes to 

sustainable development education by encouraging the synthesis of thought and doing. 

METHODS 

Study design 

This study used a qualitative approach to investigate pedagogical approaches for teaching 

education for sustainable development in the context of Technology Education. Using this 

technique, I investigated the social reality of teaching tactics in Technology Education, focusing 

on interpreting and contextualising meanings generated from teachers' attitudes and behaviors 

toward sustainability. Qualitative research focuses on comprehending the situation rather than 

measuring observed qualities (Baskarada, 2014). This study conducted qualitative descriptive 

case studies to thoroughly investigate numerous aspects of sustainable development education 

in Technology classrooms. These case studies investigate individuals, groups, or occurrences 

(Sturman, 1997). Case studies help us grasp the issue better by evaluating different variables of 

Concrete 
Experience

Reflective 
Observation

Abstract 
Conceptualisation

Active 
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interest and converging data. The research objectives were met by analysing a group of 

Technology teachers from the Ehlanzeni District in Mpumalanga Province, South Africa, which 

was chosen for its diversity and abundance of tourist attractions. 

Data collection  

This study used a purposive sampling strategy to identify Technology teachers who taught 

various Grades (7-9) throughout the Senior Phase. Participants were Senior Phase Technology 

teachers with at least two years of experience teaching the subject. This ensured that the replies 

reflected the opinions of Senior Phase teachers who had practical experience with diverse 

teaching circumstances relating to the subject. Purposive sampling was chosen because these 

teachers were actively involved in their teaching environments, providing a more 

comprehensive grasp of teaching education for sustainable development. 

Table 1. 

Demographic information  

Pseudonyms Gender  Years of teaching 

experience in 

Technology 

Education 

Age ranges  School context  

T1 Female  6 30-40 Urban 

T2 Female 2 30-40 Urban 

T3 Female 11 30-40 Township 

T4 Male 7 30-40 Semi-rural 

T5 Male 1 30-40 Township 

T6 Male 1 30-40 Township 

T7 Male 4 50-60 Township 

T8 Female  5 30-40 Township 

 

The study included interviews and classroom observations with eight Technology 

teachers from Mpumalanga's Ehlanzeni District. Individual semi-structured interviews were 

conducted at the participants' workplaces and lasted 30-40 minutes. Karatsareas (2022) defines 

semi-structured interviews as open-ended inquiries that invite participants to delve deeply into 

their thoughts and experiences, presenting their opinions from personal viewpoints. These 

interviews enabled me to observe the interview process using a pre-planned technique. 

According to Brown and Danaher (2019), semi-structured interviews adhere to a set list of 

themes and questions while allowing for spontaneous, open responses that encourage dynamic 

exchanges beyond the planned interview schedule. The interviews allowed participants to 

express their perspectives on education for sustainable development in their own words and to 

create narratives based on their personal experiences with sustainability concerns. 
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Furthermore, the interviews allowed Technology teachers to share their experiences and 

teaching methods connected to sustainable development. 

Classroom observations were used to acquire extra data in this study. Its goal was to 

understand Technology teachers' awareness of the classroom environment as they worked to 

promote sustainable development. Observational research methods have advantages over 

other qualitative data collection procedures, particularly when the research aims to understand 

actions, roles, and behaviors (Walshe et al., 2012). Non-participant observation, in particular, 

allowed me to directly see the tactics used by Technology teachers in classrooms to teach 

sustainability. This method records social interactions and activities as they occur 

spontaneously. Caldwell and Atwal (2005) propose that researchers combine observation with 

other research methodologies to observe actual behaviours rather than depending exclusively 

on self-reported or idealised reports. Similarly, Walshe et al. (2012) argue that observational 

approaches provide insights into people's roles, actions, and behavior, allowing us to 

understand how these may change over time in response to diverse contexts. Each classroom 

observation session lasted one hour, and extensive notes were gathered utilising an 

observational checklist (see Appendix A). 

Data analysis 

Content analysis is a technique for investigating multiple sorts of data, including visual and 

verbal information (Harwood & Garry, 2003). Cole (1988) describes content analysis as analysing 

written, vocal, or visual communication signals. In this study, audio-recorded interviews were 

transcribed verbatim and analysed with inductive content analysis. The procedure included 

multiple steps. First, open coding was used to contribute comments and headings to the text 

while reading. Next, categories were formed by grouping related or different data into larger, 

higher-order categories. Decisions on which elements belonged in the same category were 

determined using interpretation. Finally, a general description of the research issue evolved as 

a result of the abstraction process, which included the formulation of categories. For example, 

the original coding concentrated on pedagogical practices for teaching education about 

sustainable development. The categories were collaborative learning and creativity, 

collaborative learning for sustainability, skill variety in group work, group dynamics, cultural 

transmission, and collaborative learning with technology. The overarching theme of 

'pedagogical approaches for education for sustainable development – collaborative learning' 

emerged by grouping comparable themes. 

In this study, classroom observation data were linked to identified themes. 

Transcriptions of audio recordings were carefully checked several times to improve 

comprehension of educational approaches to sustainable development in the Technology 

curriculum. Non-participant observation data were also cross-referenced to validate the 

findings from semi-structured interviews. Because of the time differences between interviews 

and observations, audio transcriptions and observational field notes had to be combined. 



217                                    
 

 
RESSAT 2025, 10(1): 209-232

In this study, triangulation was used by collecting data using semi-structured interviews 

and observations. This approach ensured rigor; as Walshe et al. (2012) point out, interviews 

allow participants to articulate their behaviors, whereas observations immediately disclose 

what individuals do. With observations, field notes were meticulously documented during and 

promptly after each observation session. By integrating these strategies, I was able to get 

insights from various views on education for sustainable development inside the Technology 

curriculum. Furthermore, member-checking—in which transcribed data is reviewed by 

participants—was carried out. To improve the study's transferability, participants were selected 

based on their subject knowledge and demographic features. The group had four males and 

four females from various racial backgrounds: one Tsonga, one Zulu, one Indian, and the rest 

were Swati speakers. The study focused on schools in urban, semi-urban, and semi-rural 

settings. The teachers' experience teaching the subject ranged from one to eleven years. 

Dependability was achieved through well-defined inclusion criteria based on domain expertise. 

Finally, confirmability was assured by explaining the rationale for the selected inclusion criteria 

to the participants. 

Regarding ethical considerations, Technology teachers were thoroughly informed about 

the study’s purpose. Written consent was obtained from all participants before data collection, 

and they willingly participated. Anonymity was maintained throughout the study, and 

pseudonyms (T1, T2, T3, etc.) were used to protect their identities.  

RESULTS 

The data was examined using content analysis, which revealed three key themes that arose from 

narratives about the occurrence. The transcriptions were split down into smaller components, 

and the data was analysed using the methods indicated in the preceding section on data 

analysis. When exploring the Pedagogical Approaches to Teaching Education for Sustainable 

Development in the Technology Education Curriculum, this study found that  

teachers had  

• A knowledge and understanding of the notion of education for sustainable development.  

• Ability to Integrate Sustainable Development Education into the Technology Curriculum 

and 

• Pedagogical Approaches for Imparting Education for Sustainable Development in 

Technology Education.  

The above themes are unpacked below.  

Teachers’ Knowledge and Understanding of Education for Sustainable Development in 

Technology Education 

The classical role of education is widely accepted and is considered crucial in the realization of 

sustainable development goals. Jasmi et al. (2019) emphasise the importance of green 

technology implementation in education, emphasizing its function in developing learners' 

appreciation for the environment. All this need teachers’ adequate knowledge and 
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understanding of the role of education for sustainable development and the application of basic 

scientific principles enshrined in the Technology curriculum. So, when asked about the 

knowledge that Technology Education teachers possess about education for sustainable 

development, teachers demonstrated a comprehensive understanding of education for 

sustainable development, emphasising the importance of resource preservation and 

environmentally friendly practices. Figure 1 below depicts some of the emergent themes, 

subthemes and codes.   

Figure 1. 

Codes identified 

 
 

Evidently from the above figure, teachers demonstrated a comprehensive knowledge and 

understanding of the importance of resource preservation in sustainable development. They 

showed that they understood what education for sustainable education entails. This was evident 

in their emphasis that education for sustainable development refers to resource preservation 

for future use. This showed that teachers know the concept and understand the need to teach 

learners to use resources in a way that ensures their availability for future generations. These 

teachers described sustainability as an education that would bring a sense of responsibility to 

learners, encouraging them to consider the long-term impacts of their actions on the 

environment. For instance, T1 highlighted the importance of using resources sustainably so that 

they remain available for future generations. T1 said:  

“It’s about teaching learners to consider using resources in a way that they can be 

available in the future, that we can still have them in the future for future generations.” 

Teachers have also proven their knowledge of education for sustainable development. 

Their key of knowledge was on the emphasis that the concept encourages minimisation of the 

negative environmental impacts of technology. They showed that education for sustainable 

Knowledge about ESD

Resource preservation teaching learners to use 
resources sustainably 

Minimazing negative 
impact

encourage minimasation 
of technologies that 

impact the environment 

Renewable energy 
solar and wind energy 

are examples of 
sustainable practices 

Societal standards 
sustainable 

development is meeting 
the standards of society 

Historical roots 
Sustainability as referred 
to indigenous knowledge 

and traditional farming
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development emphasises the reduction of the use of technologies that harm the environment 

and to the development of new methods that mitigate these negative effects. T3 said: “It has to 

do with development of new methods that can help in reducing the negative impact of 

technology” This perspective underscores the role of education in fostering innovative thinking 

and problem-solving skills aimed at sustainability. 

Teachers also highlighted the use of renewable energy sources as a crucial component of 

sustainable development. They provided examples such as solar and wind energy technologies, 

which not only help conserve resources but are also cost-effective. By integrating these examples 

into the curriculum, teachers showed understanding on to educate learners about the benefits 

and applications of renewable energy, promoting environmentally friendly practices. T8 said:  

“Some of them are how we use the sun's energy to create solar power, or we use the wind 

energy to create electric turbines or even windmills, which is also trying to save is cost-

effective for the economy”. 

Sustainable development was also pronounced in terms of meeting societal standards 

within a particular environment. Teachers noted that sustainable development involves ensuring 

that human activities align with the environmental standards necessary for the well-being of 

society. T6 said: “what we were then now this is what we are then what we are must reflect 

sustainable development”. This perspective highlights the interconnectedness of social and 

environmental sustainability, emphasizing the need for a holistic approach to education. 

Lastly, teachers acknowledged the historical roots of sustainability practices, referencing 

indigenous knowledge and traditional farming methods. They pointed out that early farming 

practices, such as pastoralism and crop cultivation by indigenous communities, were inherently 

sustainable and caused minimal environmental damage. This shows that by incorporating these 

historical examples into the curriculum, teachers would provide learners with a broader 

understanding of sustainability and its long-standing significance. T8 stated:  

“The first farmers made use of pastoralism and growing crops. The San and the Khoi Khoi 

also hunted and gathered, as well as fished. So, they did very little to damage the 

environment and that is sustainability”.  

While teachers demonstrated understanding during the interview sessions, it was evident 

that the teaching of the Technology curriculum lacked emphasis on sustainability. Their lessons 

could not further explain the key aspects of education for sustainable development, i.e., 

environmental, social, and economic, and their relevance to the learners. There was no use of 

resources or materials related to education for sustainable development. This deficiency 

stemmed from the learning environment’s failure to facilitate the integration of education for 

sustainable development concepts. Additionally, their teaching provided insufficient 

encouragement for acquiring the knowledge and skills necessary to engage learners in learning 

about the concept of education for sustainable development within the subject. 

Drawing from the above, teachers demonstrated a firm grasp of education for sustainable 

development, emphasising resource preservation and environmentally friendly practices. They 
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described sustainable development as ensuring resource availability for future generations, 

citing examples like solar and wind energy technologies. They also highlighted the historical 

origins of sustainability practices, drawing from indigenous knowledge and traditional farming 

methods. Despite this understanding, the teaching of the Technology curriculum lacked 

emphasis on sustainability. The learning environment failed to integrate education for 

sustainable development concepts, resulting in inadequate encouragement for learners to 

engage with sustainability topics. 

Integrating Sustainable Development Education into the Technology Curriculum: Unlocking 

Teaching Opportunities 

The process of bringing together stakeholders from technology-rich schools, industry, 

government, and the community to collaboratively develop and implement sustainable and 

technology-enabled solutions is crucial in contemporary times (Rudinger & O’Neil, 2019). When 

exploring how Technology Education content informs the teaching of education for sustainable 

development, teachers identified numerous opportunities within the Technology curriculum for 

integrating sustainability education. Figure 2 below describes some of the codes identified.  

Figure 2. 

Codes identified 

 
 

Teachers stated that there are numerous opportunities within the Technology curriculum 

to incorporate sustainability education. Teachers suggested that the curriculum be adapted to 

include topics and projects focusing on sustainable practices, such as processing, recycling and 

environmental conservation. Teachers believed that by embedding these themes into the 

curriculum, learners could gain a deeper understanding of sustainability and be encouraged to 

adopt environmentally friendly practices in their daily lives. 

Opportunities for ESD 
integration

Technology-Driven 
Solutions

technology-driven solutions 
promote positive practices 

e.g., processing and 
recycling

address negative impact of 
technology such as 

technology dependency

Design Process
design process has 
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education
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encourages an investigative 

approach to assess 
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The teachers emphasized the potential of technology to raise environmental awareness 

and promote positive practices. They highlighted how technology can be leveraged to develop 

solutions that address environmental issues, such as waste management and renewable energy. 

T3 said: “Technology-driven solutions in the subject can raise environmental awareness and 

promote positive practices, such as processing and recycling.” Thus, by integrating these 

technology-driven solutions into the curriculum, learners would learn about the practical 

applications of technology in promoting sustainability. Moreover, teachers believe the 

technology-driven solutions would assist in addressing the negative impacts on the environment 

brought by technology.  

Thus, while acknowledging the benefits of technology, teachers also emphasized the 

need for responsible usage to mitigate its potential negative impacts. They pointed out that 

technological dependency can have adverse environmental effects, so, it is important to 

promote responsible usage among learners. T3 said: “I think technology it can help because if 

you can check, people are now dependent on a lot of things that make life easier.” Consequently, 

by educating learners about the responsible use of technology, the curriculum can help to 

minimize its environmental footprint and encourage sustainable practices. 

The design process inherent in Technology Education was recognized as particularly 

conducive to sustainability education. Teachers stated that this process fosters creativity and 

innovation, encouraging learners to use recycled materials and think critically about the 

environmental impact of their designs. So, the design process has the potential to help learners 

develop sustainable products and solutions, thereby contributing to environmental 

conservation. For example, T8 stated: “Learners can make stationery holders, which plays a 

major role in sustainable development.” 

Technology Education encourages an investigative approach, which is crucial for assessing 

the environmental impact of various projects. The study's findings reveal that teachers noted 

that learners are trained to investigate the environmental implications of their projects, 

promoting a deeper understanding of sustainability. This investigative approach helps learners 

to critically evaluate their designs and make informed decisions that support sustainable 

development. T1 in this case, stated:  

“During the design process, learners start by investigating before they design any 

products. So, in this stage, learners have to investigate if whatever they are planning to 

do, does it impact the environment or does not.” 

It is noticed that teachers recognised opportunities within the Technology curriculum to 

integrate sustainability education. They emphasised that technology-driven solutions sustain the 

environment and promote positive practices like processing and recycling. The design process 

was highlighted as conducive to sustainability education. This was because they believed it 

fosters creativity and innovation, especially in utilising recycled materials. Also, the investigative 

teaching was found to be crucial in sustainability practices in the Technology curriculum. 
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Nonetheless, teachers acknowledged the negative environmental impacts of technological 

dependency. 

Despite the opportunities presented by the teachers, their actual teaching failed to take 

advantage of the stated opportunities claimed during the interviews. Accordingly, no topics 

emphasised sustainable design and/or education for sustainable development. However, two 

exceptions were two teachers, one teaching Grade 7 and the other Grade 8 tried to bring the 

aspects of recycling and biodegradable and non-biodegradable materials. Although that was 

done, there were no links that emphasised the education for sustainable development concept 

to the learners.    

Pedagogical Approaches for Imparting Education for Sustainable Development in Technology 

Education 

The demonstration in Figure 3 shows some examples of codes identified during data analysis. 

The codes generated mainly from RQ3: What pedagogical approaches can Technology teachers 

employ to impart education for sustainable development? 

Figure 3. 

Codes identified 

 

 
 

Teachers highlighted collaborative learning as a promising approach for promoting 

sustainability education within the Technology curriculum. Teachers emphasized the benefits of 

group interactions in facilitating knowledge-sharing and problem-solving. Accordingly, learners 

can combine their diverse perspectives and expertise by working together, fostering creativity, 

and developing practical solutions to real-world challenges. This collaborative approach 

enhances learning outcomes and prepares learners to work effectively in diverse teams. T2 
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claimed: “So, as they work together, they get more knowledge on how things are done, so it is 

easy for them to combine the knowledge of different points.” 

Consequently, group work was identified as an effective method for approaching 

problems from different perspectives. Teachers noted that when learners collaborate in groups, 

they can explore various ways of tackling a challenge, leading to more innovative and 

comprehensive solutions. As stated by T4: “So, you find that in a group maybe they four learners 

solving a particular challenge then they come with different ways of approaching a problem.” 

This method encourages critical thinking and allows learners to learn from each other, enhancing 

their problem-solving skills and ability to apply sustainable practices in technology projects. 

More so, teachers believed that collaborative learning would allow for cross-cultural 

collaboration, enabling the promotion of environmental stewardship and integrate indigenous 

knowledge. They highlighted the value of learning from different cultural practices and 

traditional knowledge systems, which can offer unique insights into sustainable living. Therefore, 

by incorporating cross-cultural perspectives into the curriculum, teachers can broaden learners’ 

understanding of sustainability and encourage them to appreciate and apply diverse approaches 

to environmental conservation. 

T5 relates:  

“In technology content, we talked about some of the resources that are biodegradable 

and non-biodegradable, which means even the indigenous knowledge of farming or 

planting our crops; we can use natural material to plant our crops”.  

Furthermore, promoting environmental stewardship and understanding 

interdependence is crucial in sustainability education. T7 said: “After all, they can know that 

they’re not existing as an individual and that there are other people.” Teachers emphasized the 

importance of helping learners realize that they are part of a larger community and that their 

actions have an impact on the environment. Teachers believe that this unique pedagogical 

approach, whose recognition could foster a sense of responsibility and stewardship, where 

teachers can encourage learners to adopt sustainable practices and contribute positively to their 

communities and the planet. 

Encouraging creativity and the development of tangible, practical solutions is another key 

pedagogical approach. Teachers emphasized allowing learners to bring their creative ideas to life 

through hands-on projects. This approach helps learners to see the real-world applications of 

their ideas and understand the impact of their innovations on sustainability. Then, by fostering 

creativity, teachers can inspire learners to develop new and effective ways to address 

environmental challenges.  

T2 indicated:  

“Okay, because with technology, in my understanding is to bring the creativity of a learner 

to bring in that creativity becomes something that you can touch and feel is not only that, 

visual or imagination is visible.” 
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Despite recognising the importance of collaborative learning during interviews, teachers' 

classroom practices did not always reflect the effective implementation of this approach, 

compromising learners' learning experiences. The teaching approach for all teachers primarily 

relied on demonstrations, which may not have adequately demonstrated the collaborative 

learning environment essential for fostering education for sustainable development, as 

suggested by the teachers. However, I firmly believe that if this approach is effectively utilised in 

teaching the subject, it has the potential to instill the necessary knowledge, values, and skills 

conducive to promoting education for sustainable development within the subject. 

Teachers highlighted collaborative learning as a promising approach within the 

Technology curriculum thus group interactions facilitate knowledge sharing, problem-solving, 

and creativity. Also, teachers recognised the potential of cross-cultural collaboration. This 

approach is believed to promote environmental stewardship and disease-free crop cultivation. 

Despite recognising collaborative learning’s importance, teachers’ classroom practices did not 

always reflect it. Demonstrations were the primary teaching approach, missing the collaborative 

learning environment. Therefore, I strongly believe that effectively utilising collaborative 

learning could instill essential knowledge and values for sustainable development. 

DISCUSSION 

The study indicates that teachers demonstrate extensive knowledge of sustainable 

development, as evidenced by their detailed responses elucidating the concept. This suggests 

that sustainable development is a familiar topic among teachers. Glavič (2020) contends that 

despite rapid advancements across economic, social, and environmental fronts, teachers often 

lack modern and effective content for teaching sustainability. This underscores the 

interdisciplinary nature of sustainability education, which extends beyond specific subjects.  

Aligned with the views of Leal Filho et al. (2009), Technology Education emerges as a 

potential avenue for addressing the challenges of sustainable development. Notably, the study 

findings highlight the importance of resource utilisation and design considerations in promoting 

sustainability within the curriculum. Pavlova (2018) identifies strands such as design, 

manufacturing, and visual communication as integral to fostering sustainable development 

within Technology Education. Moreover, Technology Education, as emphasised by Gumbo 

(2018) and Mapotse (2012), encompasses critical aspects concerning technology's societal and 

environmental impacts. Despite teachers acknowledging the historical roots of environmental 

stewardship, the sustainability principles integration into the Technology curriculum remains 

limited. 

The study reveals various avenues for incorporating sustainability into Technology 

Education. Pavlova (2011) underscores the importance of addressing sustainable development 

through topics like processing and recycling, effectively anchoring the concept within the 

subject. Furthermore, collaborative learning emerges as a promising approach for sustainability 

education within the subject, echoing the findings of Saitua-Iribar et al. (2020) and Schnitzler 
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(2019). However, despite the potential of collaborative learning, observations indicate a lack of 

emphasis on this approach during classroom observations. Rojo and Dudu (2017) caution 

against individualistic approaches to sustainable development, emphasising the need for 

collaborative efforts. Hence, I align with Rojo and Dudu (2017) in asserting that practical 

approaches for education for sustainable development within the Technology curriculum lie 

within collaborative learning. This approach would facilitate the establishment of sustainable 

knowledge within learners' environments and background understanding. 

Additionally, the study highlights the potential for integrating indigenous perspectives 

into sustainability education within the Technology curriculum. Nölting et al. (2020) emphasise 

the importance of sustainability transfer and cooperation across diverse societal subsystems. 

This aligns with the emphasis on cooperative skills outlined in educational documents like the 

CAPS (DBE, 2011). 

As suggested by Saitua-Iribar et al. (2020), incorporating technological tools and 

innovative approaches can enhance learners' understanding of abstract concepts while 

respecting their cultural backgrounds. Blose (2023) further emphasises the benefits of 

collaborative learning in promoting education for sustainable development and facilitating 

knowledge sharing among learners. Nonetheless, upon observation, it becomes evident that the 

demonstration and lecture methods are primarily employed in teaching the subject, offering 

teachers a platform to integrate sustainability concepts. Nevertheless, teaching sustainability 

within the Technology curriculum finds its stronghold in collaborative approaches. The practical 

nature of the subject facilitates a comprehensive exploration of environmental, social, and 

economic aspects, as reflected in the criteria for the teaching and assessment of design traits 

outlined by the (DBE, 2011). These criteria encompass considerations such as safety, value for 

money and ergonomics, inclusivity, and environmental impact, emphasising the holistic 

approach required in teaching sustainability within the realm of Technology Education.  

In summary, while there are opportunities for integrating sustainability into the 

Technology curriculum, challenges persist in implementation. Therefore, the study underscores 

the importance of interdisciplinary collaboration, indigenous knowledge, and innovative 

pedagogical approaches in effectively teaching sustainability within the subject. 

Limitations of the study  

The article was limited to two circuits in a single district of Mpumalanga Province, South Africa. 

While this technique gave valuable insights, broadening the study to include additional 

provinces would have allowed for a more in-depth understanding of how teachers view and 

teach sustainability in the Technology curriculum. Furthermore, the study only used qualitative 

research methods to investigate pedagogical approaches to teaching education for sustainable 

development in the Technology curriculum. Incorporating both qualitative and quantitative 

approaches could have resulted in a more thorough knowledge of how the subject is taught, 

especially within the notion of sustainability. Data was gathered using individual semi-

structured interviews and classroom observations, and the study focused on the Senior Phase, 
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analysing teachers' experiences teaching sustainability in Technology Education. Exploring the 

notion in subsequent phases, particularly the Intermediate Phase, would have provided a clear 

picture of the teaching on the concept of sustainability at school levels i.e., Technology 

Education in particular. 

Implications of the study  

The study highlights that teachers possess in-depth knowledge of sustainable development, as 

evidenced by their detailed responses. This suggests that sustainable development is a familiar 

and well-understood topic among teachers. Therefore, teachers can play a crucial role in 

disseminating sustainable development concepts to learners, fostering awareness and action. 

The fact that sustainable development knowledge extends beyond specific subjects underscores 

its interdisciplinary nature. Integrating sustainable development principles into various subjects 

can enhance learners’ holistic understanding and encourage cross-disciplinary collaboration. 

Aligned with Leal Filho et al. (2009), Technology Education emerges as a promising avenue for 

addressing sustainable development challenges. Incorporating sustainability content within 

Technology curricula can equip learners with practical skills and awareness regarding resource 

utilisation, design, and societal impacts. The study emphasises the importance of resource 

utilisation and design in promoting sustainability within educational contexts. Curriculum 

designers and teachers should prioritise teaching learners about responsible resource 

management and sustainable design practices. Technology Education encompasses critical 

aspects of technology’s societal and environmental impacts, as emphasised by Gumbo (2018) 

and Mapotse (2012). Integrating sustainability principles into Technology Education can 

empower learners to address real-world challenges and contribute to a more sustainable future. 

Despite acknowledging the historical roots of environmental stewardship, the study reveals that 

sustainability principles remain limited in Technology curricula. Efforts are needed to bridge this 

gap by comprehensively infusing sustainability concepts into educational programs. Pavlova 

(2011) emphasises the importance of addressing sustainable development through topics like 

processing and recycling within the subject. Curriculum designers can explore innovative ways 

to anchor sustainability concepts within Technology Education, fostering practical application. 

As stated by Schnitzler (2019) and Saitua-Iribar et al. (2020), collaborative learning emerges as 

a promising approach to sustainability education within Technology Education. Encouraging 

collaborative projects and problem-solving can enhance learners’ engagement and deepen their 

understanding of sustainability. In summary, the study provides valuable insights for teachers, 

policymakers, and curriculum developers to enhance sustainable development education. We 

can empower future generations to create positive change by leveraging Technology Education 

and addressing current limitations.  

Recommendations for further research 

Drawing from the findings of the study the following were the recommendations. This study 

recommends a teaching approach that would encourage value transformation rather than 

treating sustainability as a standalone topic; integrating it holistically across the curriculum will 
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be of assistance. Technology teachers need to encourage value transformation among learners, 

emphasising responsible citizenship and the need for a sustainable future. Also, there should be 

a need for teachers to highlight the importance of resource utilisation within Technology 

Education. For instance, teaching learners how Technology can contribute to sustainable 

practices, such as efficient use of materials and energy. Teachers should integrate strands 

related to design and manufacturing, which would force learners to explore sustainable design 

principles, particular economic concepts, and eco-friendly production methods. Technology 

teachers should also ensure that they address sustainable development through practical topics 

like processing and recycling. Furthermore, they should teach learners how Technology can 

contribute to waste reduction, recycling, and responsible consumption. In their teaching, this 

study recommends encouraging collaborative learning experiences where learners can 

collaborate to explore real-world sustainability challenges, propose solutions, and engage in 

hands-on projects. Moreover, the teaching of Technology Education promotes critical thinking 

and problem-solving. Therefore, teachers should engage learners in critical discussions about 

technology’s impact on society and the environment. Encourage them to analyse complex 

sustainability dilemmas and propose innovative solutions. Further studies that will look at the 

practical incorporation of the highlighted recommendations above can be explored. Moreover, 

a study exploring the pedagogical strategies from the two approaches, i.e., qualitative and 

quantitative, is required.  
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APPENDIX A: OBSERVATION TOOL 

Observer Information 

Observer Name: 

Date: 

Time: 

Location: 

Grade: 

 

Teacher Information 

Teacher Name: 

Years of Experience: 

Qualifications: 

 

Actual observation: During the Lesson Presentation 

Categories Indicators Notes 

Teachers’ knowledge about 

Education for Sustainable 

Development (ESD) 

Integration of ESD principles in lessons 

(e.g., sustainability, environmental 

impact, social responsibility) 

 

Teacher’s ability to explain the relevance 

of ESD to learners 

 

Use of resources and materials related to 

ESD 

 

Technology Education 

Content Informing the 

Teaching of ESD 

 

Inclusion of ESD topics in the curriculum 

(e.g., renewable energy, sustainable 

design) 

 

Examples of content that incorporates 

ESD 

 

Alignment of content with ESD concept 

 

Pedagogical Approaches 

for Imparting ESD 

 

Use of active learning strategies (e.g., 

project-based learning, collaborative 

activities) 
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Encouragement of critical thinking and 

problem-solving related to ESD 

 

Inclusion of real-world examples and 

case studies 

 

Assessment methods that evaluate 

learners’ understanding of ESD 

General Observations 

 

 

 

 

 

 


