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ABSTRACT-Scholars recommend an integration of socioscientific issues (SSIs) into science education 
to ensure that students have sufficient content knowledge and skills for everyday argumentation, 
decision making and problem solving. Curricula must adopt a social reconstruction ideology to 
increase awareness of social challenges related to SSIs and the use of scientific knowledge and skills 
to address these challenges. HIV/AIDS and green economy are urgent SSIs that need to be addressed 
due to a high prevalence of HIV and poverty in developing countries like South African. This qualitative 
document analysis-based study therefore explored the integration of HIV/AIDS and green economy 
content knowledge and SSI skills in the school Life Sciences (LS) curriculum. Results indicate that there 
is minimal HIV/AIDS and green economy content in the LS curriculum. Furthermore, there are critical 
21st century learning and science process skills which are not incorporated. The curriculum also fails 
to direct students and teachers to scientifically reliable sources which could be used to learn about 
HIV/AIDS and green economy and assist in skills development. It is concluded that South African LS 
students may not be able to engage effectively in social dialogue, argumentation, decision making and 
problem solving in the context of HIV/AIDS and green economy. 
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1. INTRODUCTION 
 
Socioscientific issues (SSIs) are social issues, usually controversial open-ended problems, which relate 
to science and that may have multiple solutions (Zeidler & Keefer, 2003). In science education SSIs are 
used to promote science awareness by showing the interrelatedness of science and society (Chang 
Rundgren & Rundgren, 2010). For example, in the South African context issues such as HIV/AIDS and 
green economy are relatively significant SSIs given their impact on the society. The integration of these 
SSIs in science education is dependent on the objectives of education. For instance, in developing 
countries like South Africa school is still seen as the prime place where students can acquire knowledge 
and develop skills required for social empowerment (Bantwini, 2010). This empowerment may include 
the development of SSI-related knowledge and skills in order to foster social dialogue and individual 
reasoning using science. According to Dewey (1916) education should shape the experiences and 
behaviours of learners. Other scholars however argue that there is a need to resolve the dualism 
between the school and society (Zuga, 1992). Given this paradox, it remains to be determined whether 
science education in developing countries like South Africa is able to foster the use of scientific 
knowledge to address social issues. 
 
1.1 Theoretical framework 
 
A curriculum ideology can be defined as beliefs about content knowledge, skills and learning outcomes 
that together characterize the purpose of teaching and learning (Schiro, 2008). According to Schiro 
(2008), there are at least four curriculum ideologies. In a scholar academic ideology, the main aim is 
to ensure that students have sufficient knowledge and skills required in a particular discipline through 
the mastery of the ontological, epistemological and paradigmatic principles of that discipline. In the 
social efficiency ideology, the aim is to prepare students for specific predetermined post-schooling 
roles in society. In the student centred ideology, the objective is ensuring that students’ personal 
interests are nurtured through the development of skills that the students already have, which may 
be utilized by students in any field of society which they are interested in. In the social reconstruction 
ideology, the aim is to provide students with actionable knowledge and practical skills required to 
reconstruct social norms which have been shown to negatively impact the society. Mnguni (2013) 
reports that South African school Life Sciences (LS) adopts a multiple curriculum ideology format with 
lesser emphasis on social reconstruction (Figure 1). He further argues that the LS curriculum leans 
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more toward scholar academic and student centred ideologies. The ideologies that would ensure 
social reconstruction through the empowerment of students are somewhat neglected. As a 
consequence, students are not empowered to play a key role in the transformation of their societies. 
 

 
 
Figure 1 The theoretical framework for integrating SSIs in LS (Adapted from Schiro, 2008 and Zeidler 
et al, 2005). 
 
Given the socio-economic and socioscientific challenges (e.g. poverty and HIV/AIDS) facing South 
Africa the researcher proposes the adoption of a social reconstruction ideology which includes 
teaching SSIs within Zeidler et al.’s (2005) framework (Figure 1). According to Zeidler et al. (2005), 
cultural and case-based issues which encourage students to respect differing world views must be 
incorporated in science classrooms so that content could reflect and challenge the context and society 
in which students live. Emergent SSIs discourse must also be incorporated in order to allow students 
an opportunity to contribute effectively to social dialogue by transferring scientific knowledge and 
skills to real life contexts. This however must involve teaching students the nature of science so as to 
allow them to think critically and in a reflective manner about scientific knowledge when engaging in 
SSIs. Therefore, in whichever context, such as environmental, social, economical or scientific, the 
researcher believes that students must be taught academic and functional knowledge in order for 
science to be relevant and applicable to daily lives for the empowerment of society. The researcher 
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therefore proposes in Figure 1 an SSI-based social reconstruction curriculum which would ensure that 
students are not only taught LS concepts and principles, but also their implication on society as SSIs. 
 
1.2 Aim of the study and research questions 
 
The current paper explores the South African LS curriculum document (also known as the Life Sciences 
Curriculum and Assessment Policy Statements or CAPS document) to determine the extent to which 
LS could lead to social reconstruction through construction of SSI content knowledge (specifically 
HIV/AIDS and green economy) and development of skills required for the 21st century. The researcher 
therefore responds to the following main research question: 
 

 To what extent does the Life Sciences curriculum foster social reconstruction in relation to 
socioscientific issues?

This question was responded to through the following context specific subquestions: 
  

 To what extent: is HIV/AIDS and green economy content integrated into the South African LS 
curriculum? 

 are the socioscientific issues related skills (i.e. 21st century learning and science process skills) 
for social reconstruction integrated into the South African LS curriculum? 

 
2. METHODS 
 
A qualitative method was used to respond to the above questions through an inductive analysis of the 
CAPS document. In the study the researcher first read through the curriculum document to ensure 
that he was familiar with its structure and content. Thereafter curriculum mapping was done where 
segments of the curriculum were marked to identify those sections that were relevant to the study 
and those that were not. For example, the study was concerned with HIV/AIDS and green economy 
content knowledge and SSIs related skills that are integrated in the curriculum. Therefore, the 
researcher identified these sections that required further analysis. Sections such as assessment which 
were not relevant to the study were not mapped. The researcher then went on to strategically analyse 
those sections that were identified as relevant by using the criteria described below. 
 
2.1 Data analysis 
 
a) Content knowledge 
 
The analysis of the curriculum meant the researcher inductively identified in the curriculum any 
sections of the curriculum that referred to HIV/AIDS and green economy. With respect to HIV/AIDS, 
the researcher inductively examined the curriculum for academic and functional HIV/AIDS content 
which according to literature (Dimmock et al., 2007; Audesirk et al., 2004) is required for students to 
understand the scientific nature of HIV/AIDS and also for reasoning, argumentation and decision 
making for safe behavioural practices. With respect to green economy the researcher also inductively 
examined the CAPS document for any reference to green economy content which is regarded in 
literature (e.g. Development Bank of Southern Africa, 2011; Pop, et al., 2011) as significant for students 
to be able to use for socio-economic empowerment. Data therefore were generated inductively by 
the researcher using verbatim and narrated extract from the CAPS document being analysed. 
 
b) Skills 
The researcher also explored the CAPS document to determine the skills that are developed in LS. In 
particular, the researcher wanted to determine the extent to which 21st century learning and science 
process skills related to SSIs are developed through LS. According to Chang Rundgren and Rundgren 
(2010), students studying SSIs should develop an ability to construct, acquire and transfer content 
knowledge to make argumentation. Furthermore, students should be able to make decisions based 
on scientific concepts and evidence. Padilla (1990) also indicates that students must develop 
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transferable abilities, appropriate to many science disciplines and reflective of the behaviour of 
scientists. These abilities are termed science process skills and include basic and integrated science 
process skills. Sahin (2009) also argues that in the 21st century students need to know more than just 
core subjects. They need to know how to use their knowledge particularly in solving local and global 
socioscientific problems as well as make sensible input to social dialogue. Learning skills 
recommended for the 21st century student can be categorised into three categories, namely, 
information and communication, thinking and problem solving as well as interpersonal and self-
directional skills. In analysing data from the CAPS document therefore the researcher searched for the 
integration and reference to the 21st century learning and science process skills related to SSIs. This 
process involved identifying skills developed in LS which are listed in the CAPS document and then 
determine whether the 21st century learning and science process skills are integrated in the LS 
curriculum. 
 
3. RESULTS 
 
3.1 Content knowledge 
 
It emerged from that data that the content in the CAPS document is organized into four strands, 
namely, “i) life at the molecular, cellular and tissue level (Knowledge Strand 1), ii) life processes in 
plants and animals (Knowledge Strand 2), iii) environmental studies (Knowledge Strand 3) and iv) 
diversity, change and continuity. (Knowledge Strand 4)” (Department of Basic Education, 2010: 6). 
HIV/AIDS content falls within the “diversity, change and continuity” strand (Department of Basic 
Education, 2010: 62) even though the document states that “none of the knowledge strands or the 
topics within each knowledge strand should be studied separately or independently” (Department of 
Basic Education, 2010: 6). It was found however that HIV/AIDS content is an optional topic for teachers 
to teach when they teach about the “basic structure and general characteristics of microorganisms”. 
Here teachers are expected to teach about the effect and management of viral diseases. Therefore, 
teachers can either teach about rabies, HIV/AIDS or influenza. Consequently, there is no specific aspect 
of HIV/AIDS knowledge, either functional or academic knowledge that must be taught. The nearest 
subject is that of immunity where students are taught about the “immune response of plants and 
animals against infecting microorganisms as well as vaccination” (Department of Basic Education, 
2010: 62). However even here, no specific area or HIV/AIDS is addressed in any detail. Further 
reference to HIV/AIDS is made under evolution studies where the CAPS document states that 
“examples of natural selection and evolution, e.g. resistance to insecticides in insects, bill and body 
size of Galapagos finches, resistance to antibiotics in various bacteria, HIV resistance to anti-
retrovirals” must be taught (Department of Basic Education, 2010: 103). No further reference to 
HIV/AIDS is made in the CAPS document. Instead teachers and students are referred to textbooks for 
further details even though the Department recommends over fifty different textbooks which 
according to previous research (Mnguni, 2013) do not represent the same content knowledge with 
respect to depth, quality and volume. There is therefore no indication whether academic or functional 
HIV/AIDS knowledge is taught in LS.  
Table 1 Green economy related content knowledge taught to LS students (adapted from 
Department of Basic Education, 2010: 74) 
Topic Details 
Pollution of air, water and land Impact on environment, consequences for human health 
Global environmental issues Ozone depletion, Greenhouse Effect: importance for 

sustaining life on earth, enhanced Greenhouse Effect, 
Global Warming 

National environmental issues Deforestation, overgrazing, desertification 
 Crops and commercial forests; water table, monoculture 
 effects on biodiversity; deposits of toxic substances in rivers 
 Introduction of invasive alien species into South Africa: 
 impact on biodiversity, control mechanisms 
Local environmental issues Exploitation versus sustainability of local indigenous 
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 resources such as devil’s claw, rooibos, fynbos, African 
 Potato, Hoodia, pepperbark tree. 
Environmental changes caused by Food pyramids and food webs to interpret environmental 
humans changes e.g. destruction of fauna and flora by pollution in 
 streams, rivers, sea; eutrophication of rivers; impact of acid 
 rain; impact of deforestation on producers and consumers; 
 effects of insecticides on consumers; effects of culling on 
 consumers; overpopulation on producers and consumers. 
Sustaining the environment Management and treatment of domestic waste and 
 effluents from industry; Reduction of emissions through 
 more sustainable use of resources 
 
It was also found that green economy content is taught in the environmental studies strand where 
students are exposed to ecological “interactions that occur in nature and to the terminology and 
concepts that describe them. (This) enables students to contextualise the meaning of these terms and 
concepts within the familiar contexts of both southern Africa and the local area. The local area context 
is also used to introduce human influences on the environments in which they and other organisms 
live” (Department of Basic Education, 2010: 37). By implication the aim in this regard is not to 
introduce students to green economy but to help them understand the human influences on the 
environment from an environmental management perspective. Content therefore relates to the 
biosphere, biomes, ecosystems, abiotic and biotic factors as well as energy flow. The closest content 
to green economy is that the CAPS document indicates that students must be taught about the 
“economics, ethics and opportunities related to the use of the environment for ecotourism” 
(Department of Basic Education, 2010: 37). It is not clear however as to which specific concepts are to 
be taught in this regard. Instead, students and teachers are referred to “textbook, field guides, the 
map of South Africa, DVDs, the Internet and nature programmes on TV” (Department of Basic 
Education, 2010: 37) for further details. As mentioned earlier, no specific scientifically reliable 
resources are identified for such reference. It also emerged that there is emphasis on environmental 
management rather than on green economy (Table 1). For instance, under the topic “Human 
influences: impact on the environment” the CAPS indicates that the content taught must include 
“pollution of air, water and land; global environmental issues; national environmental issues; local 
environmental issues; environmental changes caused by humans; and, sustaining the environment” 
(Department of Basic Education, 2010: 73). The researcher classified these as environmental 
management content because students are taught for example the impact of pollution on the 
environment and consequences for human health, the importance of sustaining life on earth, 
deforestation, over grazing and desertification (Table 1; Department of Basic Education, 2010: 74). 
Overall, there seems to be a lack of both functional and academic content knowledge of HIV/AIDS and 
green economy as SSIs. 
 
3.2 Skills 
 
Data revealed that the CAPS document divides skills developed in LS into three main categories, 
namely, cognitive skills, science process skills and skills for the application of knowledge in everyday 
life. Each of these skills is associated with a specific curriculum aim. The cognitive skills are developed 
to assist students to “acquire knowledge of life sciences (concepts, processes, phenomena, 
mechanisms, principles, theories, laws, models etc.)” (CAPS, 2010: 8). As a consequence, students are 
taught skills for acquiring knowledge, understanding and making meaning of life sciences and applying 
knowledge of life sciences in new and unfamiliar contexts (Table 2). Within each of the above 
processes, competences adapted from the Bloom’s Taxonomy (Anderson et al., 2001) are integrated. 
These include accessing information, selecting ideas obtained from resources, recalling and describing 
content knowledge, analysing, evaluating and synthesising knowledge. 
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Table 2 Skills developed in LS 
Cognitive skills Acquire knowledge 
 Understand and make meaning of life sciences 
 Apply knowledge of life sciences in new and unfamiliar contexts 
Science Process skills Follow instructions 
 Make observations 
 Record information/data 
 Measure 
 Interpret 
 Design/plan investigations or experiments 
Skills for the application Understanding the history and relevance of some scientific discoveries 
of knowledge Relationship between indigenous knowledge and Life Sciences 
 The value and application of Life Sciences knowledge in industry and 
 everyday life, and career opportunities in Life Sciences 
 
LS students are also expected to develop science process skills (Table 2). These skills include following 
instructions, making observations, recording information/data, measuring and interpreting data as 
well as designing/planning investigations or experiments. With respect to designing and planning an 
investigation, students are taught the classical science process of making an observation, setting up a 
question, hypothesising, experimenting and making a conclusion. 
 
Another set of skills developed through LS are the skills for the application of knowledge (Table 2). 
Notably, the application of knowledge within the LS context (Table 2) does not relate to the use of 
science knowledge to solve socioscientific challenges. For example, the skill developed in LS only help 
student to understand i) the history and relevance of some scientific discoveries, ii) the relationship 
between indigenous knowledge and Life Sciences, as well as iii) the value and application of Life 
Sciences knowledge in industry and everyday life, and career opportunities in Life Sciences. 
 
The researcher identified seven 21st century learning and science process skills which are not 
integrated into LS (Figure 2) but are recommended in literature. These include communication, 
problem solving, creativity, classifying defining operationally as well as formulating models. Data also 
revealed that there are two skills which are integrated into LS but are not listed in literature discussed 
in this paper as significant 21st century learning and science process skills. These are related to 
understanding the history and relevance of some scientific discoveries and the relationship between 
indigenous knowledge and Life Sciences.
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Figure 2 List of skills integrated into the LS curriculum and the 21st century learning and science process skills. The ‘X’ means the skill is developed in LS. 
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4. DISCUSSION 
 
Results presented in this paper suggest that functional and academic knowledge of the two SSIs affecting 
South Africa (i.e. HIV/AIDS and green economy) are not well integrated into the curriculum. HIV/AIDS 
content knowledge was found to be minimal while green economy content knowledge is overshadowed 
by environmental management content. While this is the case, in line with international discourses (e.g. 
Zeidler et al., 2005) the researcher maintains that the application of functional and academic knowledge 
within the social reconstruction ideology could enable students to use SSI knowledge to better 
understand and where necessary transform social norms. As a consequence, the researcher argues that 
South African LS students will probably not have sufficient functional and academic HIV/AIDS and green 
economy content knowledge required for them to make sensible decisions and to take required actions 
about HIV/AIDS and green economy from a social reconstruction perspective. This is probably due to the 
melange of curriculum ideologies in LS as identified by Mnguni (2013). The researcher therefore 
recommends that the LS curriculum be adapted in line with the social reconstruction ideology in order 
to clearly indicate specific concepts for SSIs that must be learnt by students as well as indicate specific 
sources where students and teachers can access such information. This could be done by utilizing 
resources such as concept inventories and other internationally recognized encyclopaedia as guides. 
 
The study also found that there are various critical skills which are not incorporated into the LS 
curriculum. Of note in this regard are communication and argumentation skills, transfer of knowledge to 
local contexts, interpreting data and formulating models. While this study did not explore the 
implications of this, the researcher believes that South African LS students may not be able to construct 
and use scientific knowledge to solve social challenges through inquiry based reasoning. Furthermore, 
these students may not be able to transfer academic knowledge into social context. For example, in the 
context of HIV/AIDS, it may be important for students to have a scientific understanding of the life cycle 
of HIV and the characteristics of AIDS in order to effective manage the progression and development of 
AIDS among those infected with HIV. However, this may not be possible for students since they may not 
have sufficient content knowledge or skills required for them to operate scientifically in their everyday 
lives. 
 
Mnguni (2013) argues that social reconstruction through education is more necessary in contexts where 
students and societies are facing socioscientific challenges such as global warming and HIV/AIDS. Based 
on the finding of this study, the researcher recommends that LS curricula be adapted to foster citizenship 
education through the construction of SSI content knowledge and skills. The researcher also 
recommends further research to determine how science education could be used to foster social 
empowerment in developing countries. 
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