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Abstract
The study aims to explore and understand how knowledge and value are expressed by part-time and full-time young
fishers and teachers concerning the practice of fishing in the Rufiji Delta in the South-Eastern zone of Tanzania.
Social constructivism perspectives and the theoretical frameworks including communities of practice, scientific literacy
for responsible citizenship, sustainable development and socioscientific issues shaped the study. The SEE-SEP model
developed to analysing people’s argumentation on socioscientific issues was used to analyse teachers' and young fishers'
knowledge and value reflected in their talk about fishing. The central argument of the thesis is that knowledge and value
aspects, as identified in the teachers and young fishers' talks, are based on their direct engagement in fishing and stories
about the practice of fishing. This study is framed by four research questions: (1). How is the aspect of knowledge in
relation to different subject areas concerning the practice of fishing identified among the different groups of participants?
 (2) How is the aspect of value in relation to different subject areas concerning the practice of fishing identified among
the different groups of participants?  (3) Are there similarities and differences concerning the content of the knowledge
aspect identified among the different groups of participants? What are they? (4) Are there similarities and differences
concerning the value orientation embraced in the content for the knowledge aspect identified among the different groups
of participants? What are they?  A comparative case study design was used in the study and focused group interviews
were organized to collect data from 9 teachers, 25 part-time young fishers, and 17 full-time young fishers. A mixed-
method approach including descriptive quantitative analysis and two rounds of content analyses was deployed to analyse
the data. Based on descriptive quantitative analysis, the findings indicated that the knowledge aspect was more distributed
among the full-time and part-time young fishers than among the teachers. On the other hand, the value aspect was more
distributed among the teachers than among the groups of part-time and full-time young fishers. Regarding the similarities
concerning the knowledge aspect, all three groups were able demonstrate knowledge in environmental science subjects
more than to other subject areas. Further, in comparison to other subject areas, all the participating groups placed a high
value related to economy and environmental science subject areas. The knowledge and value aspects in relation to policy
and ethics were found less expressed by the participants. Regarding the results from the two rounds of content analyses, four
categories of the content were identified: (a) fishing methods, (b) fishing population in the fishing areas, (c) environmental
impact, and (d) controlling fish availability and its surviving environment. It was found that all the participating groups
were able to express knowledge and value on fishing methods and environmental impact related to environmental science
subject most. As found in the results of the descriptive quantitative analysis, policy and ethics were not much related in the
environmental impact. To promote sustainable development and scientific literate for responsible citizenship, it is important
for the curriculum developers to emphasize both the knowledge and value aspects in all subject areas, regardless of the
field of study. This should start from basic education to allow young minds to know the importance of social responsibility.
It includes integrating contexts and societal issues into the knowledge areas so that students are engaged in activities that
strengthen their knowledge as well as value to make informed decisions for themselves, the community and the society.
More implications are discussed in the thesis.

Keywords: the practice of fishing, communities of practice, knowledge, value, young fishers, teachers, socioscientific
issues.
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       Sammanfattning 

 
Syftet med studien är att utforska och förstå hur kunskap och värderingar kom-

mer till uttryck i deltids- och heltidsabetande unga fiskares och lärares berät-

telser om fiske i Rufijideltat, sydöstra Tanzania. Socialkonstruktivistiska per-

spektiv samt ett teoretiskt ramverk som omfattar praktikgemenskaper, ’scien-

tific literacy for responsible citizenship’, hållbar utveckling och socioveten-

skapliga dilemman, ligger till grund för studien. SEE-SEP-modellen, som är 

utvecklad för att analysera argumentation rörande sociovetenskapliga dilem-

man, används för att analysera lärares och unga fiskares kunskaper och värde-

ringar så som de kommer till uttryck i deras berättelser om fiske. En jämfö-

rande fallstudiedesign användes i studien och fokusgruppintervjuer organise-

rades för att samla in data från 9 lärare, 25 deltidsarbetande unga fiskare och 

17 unga heltidsfiskare. Ett angreppssätt som omfattar ’mixed methods’, inklu-

sive beskrivande kvantitativ analys och innehållsanalyser i två steg används 

för att analysera data. Med stöd i en deskriptiv kvantitativ analys, visar studi-

ens resultat att kunskapsaspekten är mer framträdande bland de unga heltids- 

och deltidsfiskarna än bland lärarna, medan värdeaspekten i stället är mer 

framträdande bland lärarna än bland de deltids- och heltidsarbetande unga fis-

karna. När det gäller kunskapsaspekten visar resultatet på några likheter mel-

lan de tre studerade grupperna. Samtliga visar exempelvis djupare kunskaper 

i miljövetenskapliga ämnen än inom andra ämnesområden. Vidare visar stu-

dien att samtliga tre deltagande grupper sätter ett högre värde på ekonomiska 

och miljövetenskapliga ämnesområden i jämförelse med andra ämnesområ-

den. Kunskaps- och värdeaspekter i relation till policy och etik uttrycks i lägre 

grad av samtliga deltagare. Resultaten från den innehållsanalys som genom-

förts i två steg, visar att alla tre deltagande grupper tydligast kan uttrycka kun-

skaper och värden i relation till fiskemetoder och miljöpåverkan relaterat till 

miljövetenskapliga ämnen. Den beskrivande kvantitativa analysen visar att 

policy och etik endast i mycket låg grad relateras till miljöpåverkan av delta-

garna. Ytterligare implikationer diskuteras i avhandlingen. 

 

 

Nyckelord: fiskeri, praxisgemenskaper, kunskap, värderingar, unga fiskare, 

lärare, sociovetenskapliga dilemman 
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1. Introduction  

This study aims to explore and understand how knowledge and value are 

expressed by part-time and full-time young fishers and teachers concerning 

the practice of fishing in the Rufiji Delta in the South-Eastern zone of Tanza-

nia. The fishing issue is seen as a socioscientific issue, which involve individ-

ual’s knowledge and value in the practice. Therefore, previous research on 

socioscientific issues with a focus on knowledge and value aspects is reviewed 

in the thesis. In order to bridge formal (driven by curriculum in school set-

tings) and informal (without any guidance of curriculum in everyday context) 

education, the theory of communities of practice was used to explore how 

knowledge and value were expressed by three groups of communities includ-

ing broker community (part-time young fishers), school community (teachers) 

and fishing community (full-time young fishers). The three communities also 

represent the local community in the Rufiji Delta in the South-Eastern zone of 

Tanzania. Their knowledge and value of fishing practice are discussed in re-

lation to scientific literacy for responsible citizenship and its impact on global 

societies regarding sustainable development 

Scientific literacy for responsible citizenship, is about developing people’s 

ability to think critically and make informed decisions (Gul & Akcay, 2020; 

Christenson & Chang Rundgren, 2015; Christenson, Chang Rundgren & Zeid-

ler, 2014). It addresses the interrelationship of science (in this case fishing, 

and environmental science) and society (Christenson, Chang Rundgren, & 

Höglund 2012; Zeidler, Herman, & Sadler, 2019). The topics related to soci-

oscientific issues help to engage students in informal reasoning, which is im-

portant in achieving the goal of scientific literacy (Chang & Chiu, 2008; Sad-

ler, 2009).  

Sustainability and sustainable development pose challenges to understand-

ing the interrelationships between the three dimensions of sustainable devel-

opment: economic, social, and the environment from a teacher and student 

perspective (Storey, 2020) and a lack of holistic understanding of integrating 

sustainable development into the teaching and learning process (Borg, 

Gericke, Höglund, & Bergman, 2014; Bossér, 2018). It involves developing a 

framework that directs how individuals can become competent. It also in-

cludes developing a curriculum that engages individual learners to acceptably 

practice a sustainable lifestyle (Alviar-Martin & Baildon, 2018). A sustainable 

lifestyle involves being concerned with issues that might affect people’s lives 
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locally and globally.   

Young fishers and teachers in fishing communities are assumed to encoun-

ter various challenges leading them to make complex decisions relating to the 

environment, economy, and policy (in this case, science of fishing from the 

school curriculum) and non-scientific ones relating to societal values and 

norms (in this case, experience of fishing from everyday life curriculum) (Al-

viar-Martin & Baildon 2018; Ke, Sadler, Zangori, & Friedrichsen, 2021). This 

group of people is also assumed to be aware of the impact of their decisions 

on the community, the nation and the globe. The integration of socioscientific 

issues into the curriculum (Zeidler, 2014) would enhance students' ability to 

engage in informal reasoning in their fishing lifestyle (Chang Rundgren, 2011; 

Villarín & Fowler, 2019). Thus, the practice of fishing has become a sociosci-

entific issue as it involves multi-disciplinary viewpoints. 

As an educator and curriculum developer, the author of this study is con-

cerned about the quality of the school curriculum and how teachers and young 

fishers might position themselves in it, which motivated the development of 

the thesis. The study demonstrated in the thesis is in line with the goal of ed-

ucation in Tanzania, which is reflected in the words of Mwalimu Julius Nye-

rere, the first president of Tanzania. Education should teach a sense of com-

mitment to the general society to accept the standards suitable for a better 

future (Nyerere, 1967). The findings presented are relevant to developing a 

quality education curriculum that contributes to sustainable development.  

1.1. Socioscientific issues in the context of the 

study   

A century ago, John Dewey wrote extensively about the idea of engaging 

socioscientific issues in school-taught subjects (Dewey, 1916/1933; Lee & 

Brown, 2018; Villarín & Fowler, 2019). Socioscientific issues involve 

knowledge and value (Chang Rundgren & Rundgren, 2010), many policy doc-

uments and curriculum materials worldwide also argue that the value aspect 

should be a guiding principle in school-taught subjects (Katılmış, 2017; 

Mkimbili & Ødegaard, 2020). However, socioscientific issues are used as con-

texts and taught mostly in school science to date (Evagorou, 2011; Zeidler, 

2014), but it is taught as positivistic knowledge and the only truth (Lee et at., 

2020), and the author of the thesis argues for the need to engage socioscientific 

issues as contexts in all school subjects.  

There is, however, confusion about the meaning of value aspect (Anderson, 

2007; Ozturk & Yilmaz-Tuzun, 2017). In part, the reason may be, as this thesis 

supports, that many teachers know very little about how to effectively engage 

students in curriculum content using socioscientific issues (Ekborg, Ottander, 

Silfver, & Simon, 2013). School curriculum content for various subject areas, 
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such as environmental studies, which often centre on societal challenges and 

concerns, still emphasises the content without fully considering the political, 

economic, or social dimensions of issues and how students can connect to 

them (Owens, Herman, Oertli, Lannin, & Sadler, 2019). Even when the in-

struction has action-oriented goals and activities such as implementing biodi-

versity protection programmes, little consideration is given to how or why 

students might engage with such problems (Tidemand & Nielsen, 2017).  

Although research remains ambivalent about the relative effectiveness of 

socioscientific issues (SSI)-based teaching and learning in society’s develop-

ment (Chowdhury, 2016; Putri, Tukiran, & Nasrudin, 2018), some educators 

and educational researchers do not believe that it can serve practical purposes 

(Tidemand & Nielsen, 2017). A clear understanding of socioscientific issues 

is an essential condition for achieving scientific literacy, which has been a 

topic of academic and political research (Lindahl, Folkesson, & Zeidler, 

2019). The SSI-based curriculum offers valuable contexts that can help stu-

dents make school-taught subjects more relevant to them, helping them be-

come scientifically literate, and contributing better to their communities 

(Wiyarsi & Çalik, 2019; Zeidler, 2014)). In line with sustainable development 

goals, SSI-based teaching and learning should be offered to all students, not 

only science majors. 

Scientific literacy refers to the knowledge and value one needs to develop 

in relation to general public issues (Zeidler & Sadler, 2009). For example, 

what to consume and what not to consume, such as genetically modified or 

organic food (Christenson et at., 2012). Scientific literacy can empower stu-

dents with problem-solving skills, thereby cultivating in them a spirit of re-

sponsible citizenship (Dragos & Mih, 2015; Lindahl et al., 2019). Scientific 

literacy is grounded on the premise that the integration of socioscientific is-

sues into the school curriculum can generate the kind of scientific literacy vital 

for the development of competencies relevant to promoting sustainable liveli-

hoods. Feinstein (2011) consider scientific literates as individuals who under-

stand how things work for the benefit of all. Their view is that scientific lit-

erates have a sense of responsibility for community livelihoods and sustaina-

ble development (Schank & Rikieckmann, 2019).  

In Tanzania, fishing can be seen as a crucial socioscientific issue because 

people from various nations may encounter and discuss the same issues (Co-

lucci-Gray, 2014; Chang Rundgren & Rundgren, 2010;). Fishing acquires so-

cioscientific identity because it strongly relates to science and society (Ke et 

at., 2021) for responsible citizenship and sustainable development (Rundgren, 

Eriksson, & Chang Rundgren, 2016; Schank & Rieckmann, 2019). As Zeidler, 

Applebaum, and Sadler (2011) suggest, while there are numerous standard 

solutions to socioscientific issues, they are subject to various political, eco-

nomic, ethical, legal, moral, and religious-social considerations. All these 

thoughts on socioscientific matters highlight multiple perspectives (Macala-

lag, Johnson, & Lai, 2020).  However, many school subject teachers are likely 
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to understand fishing as just a scientific subject devoid of social and cultural 

issues (Lederman, Antink, & Bartos, 2014; Villarín & Fowler, 2019). There 

is a concern that they are unlikely to see its value and favour scientific logic. 

Like other socio-cultural activities in modern and globalised society, fish-

ing arises from the complex interactions of local and indigenous knowledge 

systems and values (Briggs, 2013; Datta, 2018;). However, local and indige-

nous peoples' values seem to be in conflict with scientific logic, and thus, they 

are contested in formal education (Reyes‐García et al., 2019). Nevertheless, 

formal education will become obsolete if it does not acknowledge the com-

munity’s social and economic issues. The community is defined as a group of 

people who share a concern about something they do and learn from each 

other how to do it better (Wenger, 1998). It implies that people living together, 

communicating and engaging in meaningful practice together, develop a sense 

of community for their sustainable livelihood. In this way, the fishing com-

munity develops socioscientific knowledge or socioscientific literacy about 

fishing. 

Socioscientific literacy is related to the emerging research within the do-

main of school subjects, and has been acknowledged internationally as global 

issue (Garrecht, Bruckermann, & Harms, 2018; Sjöstrom, Eilks, & Zuin, 

2016). For example, indigenous knowledge of the environment was high-

lighted as useful in school education during the United Nations Conference on 

Sustainable Development (EU, 2015) on sustainable development. This is be-

cause of the strength of indigenous people's value on environmental issues in 

solving many local environmental challenges. At that conference, indigenous 

knowledge was recognised as a useful education content in school education 

and an essential cultural element in global sustainability. Additionally, much 

emphasis was put on integrating indigenous science into modern education as 

a way to create responsible global citizenship (EU, 2015; Sjöstrom et. at., 

2016). Integrating local culture, knowledge, and value into the formal educa-

tion curriculum is invaluable (Beckford, 2018; Handayani, Wilujeng, & Pra-

setyo, 2018). 

The knowledge and value attached to any phenomenon emanates from peo-

ple’s experience as they engage with others in meaningful practice (Wenger, 

1998). The knowledge and value aspects connected to a phenomenon can fur-

ther lead to a better approach to developing scientific literacy. This idea is 

supported by Kolb (1984), who suggested that people’s knowledge and value 

occur because of experience. Therefore, to understand knowledge and value 

aspects concerning the practice of fishing among three different groups of full-

time young fishers, part-time young fishers, and teachers in the Rufiji Delta in 

Tanzania, it was essential to listen to their talk about fishing practice. Dewey 

(1933) also describes the everyday routine as necessary for promoting mean-

ingful knowledge and value of a phenomenon. In this case, the practice of 

fishing is the phenomenon in focus in this study. 
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This study is grounded in the author's personal experience as a school 

teacher, teacher educator, national examination officer, researcher, and curric-

ulum developer. The author’s expertise indicated a gap between what is in the 

curriculum, taught and assessed, and its impact after school education. In this 

study, the author assumed that students in schools around the Rufiji Delta in 

Tanzania graduate with knowledge and value aspects related to the practice of 

fishing. With this assumption in mind, the author developed an interest in find-

ing out how the knowledge and value aspects taught in school enhance the 

development of socioscientific literacy for sustainable development. Based on 

this motive, and the background discussed above, the general aim of this study 

was to investigate the content of knowledge and value aspects of school edu-

cation in relation to the science of fishing in the school curriculum on the one 

hand, and the practice of fishing in the Rufiji Delta in Tanzania on the other. 

1.2. Purpose and research questions  

The purpose of the study was to explore and understand how knowledge 

and value are expressed by part-time and full-time young fishers and teachers 

concerning the practice of fishing in the Rufiji Delta, in the South-Eastern 

zone of Tanzania. The pursuit of contributing to the two aspects of knowledge 

and value regarding formal (as represented by part-time young fishers and 

teachers through the subject areas taught) and informal education (designated 

by full-time young fishers), was essential for understanding the knowledge 

and value aspects distributed in the practice of fishing. Thus, these four re-

search questions frame the study: 

• How is the aspect of knowledge in relation to different subject ar-

eas concerning the practice of fishing identified among the differ-

ent groups of participants?  

• How is the aspect of value in relation to different subject areas 

concerning the practice of fishing identified among the different 

groups of participants?  

• Are there similarities and differences concerning the content of the 

knowledge aspect identified among the different groups of partic-

ipants? What are they?  

• Are there similarities and differences concerning the value orien-

tation embraced in the content for the knowledge aspect identified 

among the different groups of participants? What are they?  

1.3. Significance of the study 

The knowledge and value aspects regarding the practice of fishing should 

not be taught only from the perspective of scientific logic, which emphasises 
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facts without fully considering how students can use these facts to solve their 

challenges and fish responsibly (Sadler, Foulk, & Friedrichsen, 2017). An-

other significance of the study is that it contributes to an understanding of how 

teachers talk about their practice of teaching connected with fishing as a com-

plex societal issue. For example, one can note that teachers’ knowledge and 

value aspects prove to be useful in teaching complex societal problems on the 

one hand, while allowing students to develop their awareness of diverse as-

pects and skills for complex societal issues on the other (e.g. Carson & Daw-

son, 2016). Students cannot achieve the goal of scientific literacy and become 

responsible citizens unless teachers provide opportunities for them to transfer 

their knowledge from the school context to their everyday life experiences and 

vice versa. Likewise, teachers in schools should tap into and validate students’ 

life experiences for motivational purposes and enhance their abilities to make 

informed decisions in their day to-day socio-economic engagements, such as 

fishing. 

This study is, therefore, relevant to several educational issues in Tanzania. 

For decades, formal education in Tanzania has concentrated mainly on the 

theoretical and cognitive domains. Socioscientific issues and value aspects, 

which are equally crucial dimensions in developing scientific literacy and re-

sponsible citizenship, have been largely neglected. As a result, this negligence 

marginalises the social and value aspects inherent in education. The formal 

education system should consider socioscientific issues and community or so-

cietal values as important in developing the school curriculum. 

1.4. Limitations of the study 

It is common for an investigation of this nature to have several limitations. 

Although the limitations are often inevitable and may be similar to other stud-

ies, they are acknowledged in order to place this study in proper perspective 

generally, and in relation to the significance of its findings specifically. 

One of the limitations is related to curriculum content in fishing taught in 

formal education in Tanzania. In the curriculum, the topic of fishing is treated 

as a purely scientific issue, devoid of social and cultural aspects, and this may 

have an effect on the kind of knowledge that the part-time fishers and teachers 

possess, which may in turn have an influence on the way they understand the 

value of being responsible fishers for sustainable development. The actual 

teaching of fishing in schools, which could have positively influenced partic-

ipants’ talk as a way of showing their understanding of the scientific practice 

of fishing, has not been considered. This limitation has been minimised by an 

extensive review of literature on the importance of socioscientific issues in 

teaching and learning in schools. 

The other limitation is related to the data collection method. In focus group 

interviews, it was expected that participants would respond to the questions 
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frankly, honestly, and truthfully. It is difficult to verify that the participants 

were engaged in frank conversations that accurately represented their 

knowledge, beliefs, attitudes, and motivations about fishing. This "blind" faith 

in the participants constituted a significant limitation. However, the author 

minimised the limitations by including as many fisher participants as possible, 

with 42 young fishers in seven focus group interviews. Each group ranged 

from between five and eight participants. On the other hand, only nine teachers 

formed one focus group. This research was conducted in a specific region in 

Tanzania with a group of young fishers and teachers. The results can therefore 

be applied to studies and discussions about the knowledge and values of young 

fishers and teachers about the practice of fishing in other similar contexts. 

1.5. The structure of the thesis 

The thesis consists of seven chapters. The first chapter introduces the study 

by providing an overview and clarifying key concepts. The chapter further 

highlights the overall aim of the study, its significance, and limitations. The 

second chapter presents the background to this study. The third chapter pro-

vides an overview of the theoretical frameworks. Chapter four presents a dis-

cussion of empirical research related to the study, and Chapter five presents 

methodology and the rationale for the choice of research design. It also covers 

the aspects of trustworthiness and ethical considerations. The sixth chapter 

presents results based on the research questions. The seventh chapter discusses 

the main findings, and the concluding remarks focus on the implications for 

practices, policy, and future research. 
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2. Background of the Study   

 Tanzania is one of the youthful countries in Africa, whereby 63 percent of 

its population is under the age of 25 (Banks, 2016; National Environment 

Management Council [NEMC] & United Nations Environment Programme 

[UNEFP], 2014). Fishing is the country’s significant economic activity that 

contributes to half of the Gross Domestic Product (GDP) (Ibengwe & Sobo, 

2016). It is estimated that fishing alone employs over 183,000 fishers, and 

another 4 million people are engaged in secondary fishing jobs such as boat-

building, fish processing, and gear repair. Tanzania produced over 367,000 

metric tons (mt) of wild-captured fishery products in 2016. It is also important 

to note that Tanzania is among the top ten African nations in fishery produc-

tion (Benard, Dulle, & Lamtane, (2019). 

Although Tanzania's fishing culture is not well documented, Balarin 

(1985) suggests it started in 1949 at Korogwe. It is now carried out throughout 

the entire country, mainly on major and minor lakes, rivers, and dams. To a 

great extent, fishing is conducted in the Indian Ocean. Despite its contribution 

to family and community livelihood and national development in general, the 

fishing industry in Tanzania has remained dormant due to the lack of modern 

technologies and the use of destructive fishing methods (Braulik et al., 

2017). This chapter presents a description of formal and informal education 

and the role of indigenous culture in formal education. It also discusses soci-

oscientific issues related to the practice of fishing. Further, the chapter pro-

vides an explanation of the role of socioscientific issues in the development 

of scientific literacy and responsible citizenship for sustainable development. 

2.1. Formal and informal education  

There has been development in integrating informal education into the for-

mal education system. This development is a recognition that informal educa-

tion has a place in strengthening formal education to respond to the challenges 

facing various countries worldwide in attaining sustainable development 

(Queiruga-Dios, López-Iñesta, Diez-Ojeda, Sáiz-Manzanares, & Vazquez 

Dorrio, 2020; Wals, Mochizuki, & Leicht, 2017). Informal education has been 

found to be a link between science and the value aspects that are important in 

the development of scientific literacy and responsible citizenship (Maslowski, 
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Breit, Eckensberger, & Scheerens, 2009), which are the key issues of concern 

in this study. 

On the one hand, formal education is considered as a form of structured 

learning which occurs in an organised environment. This education runs from 

primary school through university, with specified learning objectives that are 

defined within norms and values that are shared by school members and the 

academic community (Maslowski et at., 2009)). On the other hand, informal 

education is considered as an unstructured learning, which occurs in an unor-

ganized environment. This education is a continuous learning process with no 

specified learning objectives, but enhances the acquisition of attitudes, values, 

skills, and knowledge from daily experience of events that one engages in as 

he or she interacts with others in the community (Hopkinson, Hughes, & 

Layer, 2008). It is possible to assume that education is essential when it is 

formal and undertaken in schools. However, informal education is indispen-

sable when we want to produce critical and responsible graduates (Kolb, Fröh-

lich, & Schmidpeter, 2017; Wals et al., 2017). 

 International forums, including UNESCO, have highlighted the im-

portance of critical thinking and community responsibility as important for 

achieving sustainable development, and have emphasised the recognition of 

both formal and informal aspects of education. UNESCO’s views on this can 

be seen in the following text: 

It is becoming clear that the search for sustainability cannot be limited 

to classrooms, the corporate boardroom, a local environmental educa-

tion centre, or a regional government authority all operating in isolation. 

Instead, learning in sustainability requires cooperation and synergy be-

tween multiple actors in society and the blending of formal, non-formal, 

and informal education. Opportunities for this type of cross-boundary 

learning expand with increased permeability between units, disciplines, 

generations, cultures, institutions, and sectors (UNESCO, 2013, p. 55). 

 

Although formal education is expected to help students acquire knowledge, 

skills, and attitudes to make informed decisions, this system has failed to 

achieve this goal. According to Mushi (1991), in most cases, formal education 

in Tanzania is not relevant to students’ contexts in different situations. Mushi 

(ibid.) suggests that the knowledge, skills, and attitudes that students acquire 

in formal education are incongruent with students’ real lives. Accordingly, the 

embedded perspectives on citizenship-oriented education, the value and 

norms of school life provide an exercise ground for important civic behaviour 

dimensions in society. Maslowski et al. (2009) identify three mediums through 

which values and norms are embodied in formal education at school, and they 

distinguish them as: the institutional rules and norms of the school as an or-

ganisation; the leadership style of the school head; and school culture. These 

three mediums are also considered in the current study.  
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As stated earlier, the author focuses on formal education and how informal 

education contributes to the knowledge and value aspects that teachers and 

fishers use in making decisions about fishing. Both formal and informal edu-

cation are considered of equal importance in the lives of teachers and young 

fishers as they make decisions about fishing. In this study, informal education 

is, on the one hand, regarded as indispensable for one to make sense of every-

day life and participate effectively in the local community. On the other hand, 

formal education is considered important for making sense of national and 

global values in order to be responsible and contribute to sustainable develop-

ment (Avelar, da Silva-Oliveira, & da Silva Pereira, 2019). Participation in 

multiple communities at the local, national, and global levels is shown in the 

talk of part-time young fishers as brokers as they use scientific knowledge 

gained from formal and non-scientific education. 

2.2. Indigenous culture in formal education 

The acknowledgement of indigenous culture as important for developing 

national values is not a recent phenomenon Tanzania. This process started in 

the 1960s and 1970s when non-formal education was promoted as a curricu-

lum policy to enable the adult population to access education for their own 

development and society (Mushi, 1991) Nyerere, the first President of Tanza-

nia, was at the forefront of ensuring that adult citizens of Tanzania bring their 

knowledge as they access adult education. It is through adult education that 

the indigenous culture was promoted for the country to achieve the goal of 

self-reliance. According to Nyerere (1973), acknowledgement of indigenous 

culture as valuable would promote critical and independent minds. Nyerere 

believed that formal education, in the form of adult education, could shed light 

on indigenous culture. Ogawa (1995) referred to indigenous culture as indig-

enous science which has been developed through residents’ interaction for a 

long time to build their culture and the scientific knowledge and worldview of 

interest to their community (Snively & Corsiglia, 2001; Throsby & Pe-

tetskaya, 2016). Barton and Tani (2009) referred to this as positioning learners 

among forms of knowledge and expertise directly related to their lived expe-

riences. 

Initially, adult education programmes were developed to enable adults to 

read and write scientific literacy and do simple arithmetic, but later, indige-

nous culture in the form of socio-economic practices was added to the adult 

education curriculum (Mushi, 1991). While acknowledging the importance of 

indigenous culture and school taught subjects, there is still little agreement on 

how indigenous knowledge and value aspects could be distributed in adult 

education programmes. The differences in understanding have become an in-

teresting area of research in Tanzania and other sub-Saharan African coun-

tries. 
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Various studies have been conducted to examine how indigenous culture 

informs formal education (Datta, 2018). However, studies on how indigenous 

culture as a valuable aspect is distributed in the content related to fishing for 

a country like Tanzania are highly needed due to its importance in attaining 

sustainable development. The challenges facing the education system in Tan-

zania, where graduate’s complete formal education with limited competency 

in making informed decisions on, (Amani, 2017; Mkimbili & Ødegaard, 

2020), for example, how to fish responsibly and sustainably, should be ad-

dressed nationwide. 

2.3. Socioscientific issues related to the practice of 

fishing 

Socioscientific issues can be defined as non-science domains of social, cul-

tural, and political topics integrated into school-taught subjects relevant to 

learners (Capkinoglu, Yilmaz, & Leblebicioglu, 2020). Socioscientific issues 

(SSI-based curriculum) offer a valuable connection between science and eve-

ryday life (Lindahl et at., 2019).  Socioscientific issues such as fishing, which 

are science-based, have a potentially large impact on societies (Ke et al., 

2021). They are ideal for discussion about how to fish responsibly, and the 

inclusion of socioscientific topics in the curriculum means that students en-

gage in methods of inquiry, make decisions including ethical and moral judg-

ments, and solve problems they may encounter in their fishing practice. 

Furthermore, some scholars are sceptical about the value of SSI-based con-

tent, suggesting they contain ill-structured problems which do not have a sin-

gle correct answer (Sadler & Zeidler, 2009). However, problems that can po-

tentially affect individuals' lives must be understood from competing perspec-

tives and tend to generate interest and controversy. According to Sadler and 

Zeidler (2009), SSI-based content tends to be controversial, partly because of 

its uncertain status in science and society. 

In this study, SSI-based fishing content is the knowledge and value aspects 

related to the practice of fishing, including ethics, knowledge and value of 

environmental science, economics, policy, and sociology/culture. These 

knowledge and value aspects play a crucial role in developing a responsible 

citizenry capable of applying scientific knowledge to fishing (Kolstø, 2001). 

In this way, SSI-based fishing content represents the holistic and complex 

practice of fishing by individuals and participating groups. 

The study deployed communities of practice as its theoretical framework. 

The contexts of school (representing formal education) and the fishing com-

munity (representing informal education and indigenous knowledge) are em-

bedded to explain how they relate to the practice of fishing (See Fig. 1). In 
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this study, the school community comprises the teachers responsible for link-

ing the school curriculum to the practice of fishing. On the other hand, the 

fishing community includes full-time young fishers, whose main responsibil-

ity is to link fishing practice and experience with formal education. The broker 

community, which is also known as part-time young fishers, attends formal 

education, while at the same time, they spend some of their time fishing. 

These communities of practice are separated by boundaries. The bounda-

ries usually reflect the specificity of various enterprises focusing on the ongo-

ing production of meanings. These meanings can cross borders, as the practice 

may involve multiple interactions between the local and global communities. 

For example, in this study, the boundary objects between the communities of 

practice (school and fishing communities) are knowledge and value in differ-

ent contexts. For example, the broker community can connect the school com-

munity with full-time young fishers and cross-influence. Wenger (1998) noted 

that connections are provided by people who can introduce one practice into 

another. The detailed description of communities of practice and boundary 

objects is presented in subsequent chapters. 

 

 

Figure 1. The local communities of practice and global societies 

concerning the practice of fishing focused in the study 
 

Figure 1 represents the three communities of practice: the school, broker, 

and fishers, to illustrate how the three communities are intertwined in nature 

in the Rufiji Delta in Tanzania. The global aspect concerning the practice of 

fishing is also presented. It portrays a transition of knowledge and value as-

pects from school to local communities and from local communities to school, 

whose values represent the global community (Wenger, 1998). It also implies 

that local communities are connected to the outside world through these 

knowledge interactions. 
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2.4. Sustainable development and scientific 

literacy for responsible citizenship 

Griggs (2015) and EU (2015) show that the concept of sustainable devel-

opment has attracted broad-based attention globally during the past decades. 

Today, sustainable development appears poised to remain the pervasive de-

velopment paradigm, although its meaning or definition remains unclear 

(Shahzalal & Hassan, 2019). In education, sustainable development remains 

controversial because it challenges educational institutions to integrate envi-

ronmental, societal, and economic dimensions into the curriculum (Gough, 

2018; Storey, 2020). Sustainable development is related to the emerging re-

search field of SSI-based curriculum and plays an important role in enhancing 

the development of scientific literacy for responsible citizenship (Christenson 

et al., 2012; Simonneaux & Simonneaux, 2009). 

Scientific literacy, on the other hand, addresses the long-term stability of 

the economy and the environment, which can only be achieved through the 

integration of value aspects into the curriculum (Zeidler, 2014). The value as-

pects can be informed decision making on economic, environmental, and so-

cial concerns, and these can be engrained from the early age of schooling to 

achieve scientific literacy for responsible citizenship and sustainable develop-

ment. Ärlemalm‐Hagsér and Sandberg (2011) explain that, the variety of 

voices that children listen to, and multi-faceted subjects such as social and 

economic justice, respect, tolerance, and peace, have the potential to generate 

a productive educational environment in pre-schools, schools, and universi-

ties. 

Furthermore, a typical way both young people and adults can promote sus-

tainable development is for curriculum developers to incorporate social, eco-

nomic, political, and environmental concerns into the school taught subjects. 

Many discussions about these dimensions focus on the interconnections be-

tween these social issues (Avelar et al., 2019; Dambudzo, 2015). They further 

explain that a conflicting perspective on science gives rise to difficulties in 

determining the ‘right’ solution to environmental or developmental problems. 

Different groups in society have other interests, and they describe the dimen-

sions that sustainable development is founded on as multi-layered: the econ-

omy can be regarded as dependent on society and, in turn, dependent on the 

environment (Allen et al., 2017). There is also an aspect of distribution within 

these dimensions, between rich and poor, and between generations (Bengtsson 

& Östman, 2016). 

In exploring issues of value in school education materials, students need to 

contend with the concept of the common good and individual accountability, 

both of which are essential to the idea of responsible global citizenship 

(Bengtsson & Östman, 2016; Dambudzo, 2015). An accountable citizen is the 
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one with the knowledge, skills, and values needed to secure a just and sustain-

able world in which all may achieve their potential (Oxfam, 2006). The im-

portant idea of how to educate responsible citizenship aiming for sustainable 

development is by creating further discussion as far as the school curriculum 

is concerned. The value aspect links school taught subjects to the theoretical 

framework of science. As discussed so far, value plays an important role in 

the development of scientific literacy and a sense of responsibility, and it is 

related to the emerging research field of SSI-based curriculum. Scientific lit-

eracy prepares students to make informed decisions as they solve personal and 

community problems as citizens with knowledge, value, and skills (Öhman, 

2006; Sadler, 2004). The importance of raising scientific literacy in schools 

for informed decision-making was long acknowledged by the Royal Society 

of London in 1985, when it indicated that a scientifically literate public could: 

Significantly improve the quality of public decision-making, not because 

the ‘right’ decisions would then be made, but because decisions made in the 

light of an adequate understanding of the issues are likely to be better than de-

cisions made in the absence of such understanding’ (Royal Society, 1985, p. 9).  

When decision-making is based on scientific literacy, value plays an 

inevitable role in people’s argumentation (Rundgren et at., 2016; Tidemand 

& Nielsen, 2017). The aspect of value is foreseen as an important aspect 

within and among different communities of practice. It can be realised 

when informed decisions are made by linking, for example, scientific liter-

acy (the science of fishing attained in school) and society (informed prac-

tice of fishing). The theoretical frameworks related to the intertwined fea-

tures of knowledge and value aspects are provided in the following section. 

2.5. Summary 

This chapter discussed the role of informal education in terms of SSIs and 

the value of formal education in developing scientific literacy for responsible 

citizenship and sustainable development. One of the challenges identified was 

that formal education lacks the linkage between classroom learning and stu-

dents’ real-life situations, with adverse effects on the development of critical 

thinking skills and scientific literacy. Hence, it is suggested that there is a need 

to consider other forms of education, such as informal education, and other 

sources of knowledge, such as indigenous knowledge. The chapter further 

highlighted the role of the SSI-based curriculum related to fishing in the de-

velopment of scientific literacy. It also discussed the concept of communities 

of practice as a theoretical framework (Wenger, 1998) that was used to design 

the study. The strengths and weaknesses have been discussed. The following 

chapter presents the theoretical framework for this study. 
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3. Theoretical Frameworks 

Through the negotiation of meaning, it is the interplay of participation that 

makes people and things what they are’ (Wenger, 1999). 

 

The study aims to explore and understand how knowledge and value are 

expressed by part-time and full-time young fishers and teachers concerning 

the practice of fishing in the Rufiji Delta, in the South-Eastern zone of Tanza-

nia. This chapter presents theoretical frameworks relating to the study. The 

theoretical framework that guided the study, is communities of practice 

(Wenger, 1999). Specifically, there are three communities of practice involved 

in this study: the school represented by teachers, brokers represented by part-

time young fishers, and the fishing community represented by full-time young 

fishers. These communities were studied in the mirror of social constructivism 

and situated learning theory. 

It is assumed that all the participating groups may have assimilated com-

plex knowledge relating to the practice of fishing into their daily practices. In 

this regard, the participants’ talk was analysed based on the SEE-SEP model 

(Chang Rundgren & Rundgren, 2010) developed in studies related to SSI-

based teaching and learning. As presented in the previous chapter, this model 

mirrors the SSI-based curriculum to achieve scientific literacy for responsible 

citizenship, aiming for sustainable development. A detailed description of the 

theoretical frameworks is provided in the subsequent sections. 

3.1. Social constructivism theory 

Social constructivism theory is based on specific assumptions about real-

ity, knowledge, and learning, emphasising culture and the context of human 

relationships and activities (Kukla, 2000; Vygotsky, 1978).  It is from these 

authors one can note that social constructivists assume that reality is socially 

constructed through human activity. On the other hand, knowledge is a human 

product and it is culturally and socially situated (Brown, Collins, & Duguid, 

1989; Prawat & Floden, 1994). Social constructivists also claim that learning 

is a social process and occurs when individuals are engaged in social activities 

(Leeds-Hurwitz, 2009; Salomon & Perkins, 1998).  

Constructivist theories of learning and related theories were developed as 

a challenge to cognitive learning theories, which viewed learning as a result 
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of cognitive function, rather than a social process (Lave & Wenger, 1991; 

Vygotsky, 1978; Wenger, 1999). These theories hold that knowledge involves 

meaning-making within the cultural and societal discussions inherent within 

the human environment (Adom, Yeboah, & Ankrah, 2016). Social construc-

tivist theorists consider social and cultural contexts and human interaction as 

important venues for situated learning and meaning making (Salomon & Per-

kins, 1998). Further, social constructivists consider social interaction as nec-

essary for an understanding of the external world, its meaning, and its value. 

Leeds-Hurwitz (2009) assumes that humans develop social frameworks and 

environments by scrutinizing and assessing their personal experiences con-

cerning the external world. 

Further, language is considered as a key component in the system of mean-

ing making and learning, allowing for developing a model of reality itself 

(Hoemann, Xu, & Barrett, 2019; Leeds-Hurwitz, 2009). On such a premise, 

learning becomes an avenue through which individuals become members of a 

community, mediated by cultural artefacts, such as work ethics, rules, and reg-

ulations. The next section discusses situated learning theory in connection to 

the social constructivist perspective and to this study. 

3.2. Situated learning theory 

Situated learning theory posits that learning is unintentional and situated 

within an authentic activity, context, and culture. Lave (1988) introduced this 

theory as a learning model in a domain of everyday life. Situated learning 

theory explains the connections between the subject matter and the context of 

everyday life. According to Lave and Wenger (1991), the subject matter from 

which learning is expected to be attained is situated in a specific context and 

embedded within a social entity in a particular physical environment. This im-

plies that situated learning theory tries to explain a certain form of learning 

from social participation, rather than the kinds of cognitive processes involved 

because of participation. Lave and Wenger (1991) further argue that learning 

is not just receiving or absorbing information, but also increasing participation 

in communities of practice. This argument is linked to the idea that situated 

learning should not be seen as an educational form; rather, it is a pedagogical 

strategy (Lave & Wenger, 1991). From this argument, learning is situated in 

a specific context and embedded within a social entity in a particular physical 

environment.  

The merit of this theory is in its capability to bring individuals into different 

practices that are difficult to study independently from the specific historical 

and social situations in which they occur (Sadler, 2009). In this study, the the-

ory was used to explore knowledge and value aspects expressed by the three 

communities of practice on fishing in the Rufiji Delta in Tanzania. The major 

argument in this thesis is that knowledge and value aspects, as identified in 
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the teachers', part-time, and full-time young fishers’ talk, were based on their 

scientific knowledge and direct engagement in activities and stories about the 

practice of fishing. The situated learning theory draws educators’ awareness 

to the fact that learning takes place in everyday life. 

Wenger (1999) asserts that learning cannot be reduced to a simple 

knowledge transmission process in social learning. Rather, it is a fundamen-

tally social process in which we engage in everyday life experiences. In the 

next section, the framework for communities of practice is discussed in con-

nection to situated learning theory. 

3.3. Communities of practice 

The negotiation of meanings is a predominant feature in Wenger’s theory 

of communities of practice. In this theory, practice is regarded as an important 

process through which individuals can experience the world as a result of their 

engagement with communities in meaningful practice (Wenger, 1999). 

Wenger developed this concept in the pursuit of enhancing understanding of 

what happens when people participate in communities. 

He proposed that the major themes surrounding participation are ‘about 

meaning as an experience of everyday life’ and that life's meaning is a philo-

sophical issue (Wenger, 1999, p.63). The implication here is that people in 

everyday endeavours experience meaning. As the negotiation of meaning fea-

tures, people talk, act, think, and solve problems. Later, Wenger, Trayner, and 

de Laat (2011) referred to communities of practice as learning partnerships 

among people. These people find it useful to learn from and with each other 

about a particular domain. In this case, the domain is what gives the group an 

identity (Wenger, 1998). This researcher noted that communities tend to use 

each other’s practice as a learning resource. 

In this thesis, school is regarded as a place where teachers and part-time 

young fishers participate as a community and develop scientific literacy in 

fishing. Based on the practice, this study also underscores that people learn 

how to practice fishing and the importance of knowing what kind of methods 

to use in fishing. This study's methodological approach is that fishing practice 

depends totally on what the three participating groups from different commu-

nities develop and share knowledge and value aspects of their social history 

about fishing. Further, practice has been used in the study to refer to active 

engagement in everyday life and networking that can empower the participat-

ing groups to think about their practice of fishing. This provides the frame-

work for a better understanding of the concept of communities of practice in 

connection to situated learning theory and the social constructivism perspec-

tive. 
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3.3.1. The concept of communities of practice 

The concept of communities of practice has been used in various ways in 

different studies, including leadership and management (Bolisani & Scarso, 

2014; Corradi, Gherardi & Verzelloni, 2010; Soubhi et al., 2010) and in the 

field of vocational skills (Höjlund, 2006). The concept has also been used to 

explain teachers’ experience of curriculum reforms (Ryder & Banner, 2013) 

and socioscientific issues (Elmose & Roth, 2005; Sadler, 2009). In manage-

ment studies, for example, Soubhi et al., (2010) used the concept of commu-

nities of practice to identify members who can define common goals and en-

gage in reflective case-based learning. Furthermore, in clinicians’ communi-

ties, Soubhi et al., (2010) show that the members could manage their 

knowledge, gain insights, and develop new strategies for their patients. There-

fore, the concept of communities of practice seems to indicate that communi-

ties are formed naturally and create knowledge rather than tasks. 

According to Wenger (1999), a specific community of practice can be part 

of any practice constellation, which arises from interactions among practices 

involving boundary processes. It can be acknowledged here that a community 

of practice can reflect the wider social structures evident in a broader context. 

In the next subsection, the concept of boundary objects is presented. 

3.3.2. Boundary object 

The concept of boundary object supports an idea, theory, or practice that is 

translated across culturally defined boundaries. In this context, school taught 

subjects can be translated outside of school settings (Fox, 2011; Star & 

Griesemer, 1989). It is important to note that boundary objects include ‘arte-

facts, documents, terms, concepts, and other forms of reification around which 

communities of practice can organize their interconnections’ (Wenger, 1998. 

P.105).  

Wenger (1998) noted that boundaries separate communities and reflect 

various enterprises' specificity and the ongoing production of meanings. Ac-

cording to Fox (2011), the meanings tend to cross boundaries as people get 

involved in various interactions between local and global communities. Based 

on such an argument, one community of practice cannot be isolated from other 

communities. It can also be noted that people participate in multiple commu-

nities within the same institution simultaneously (Wenger, 1998). 

The term ‘boundary object’ was first developed by Star and Griesemer 

(1989) in science and technology. They focused on the work done by scientists 

who had made advancements in standardising the interface between different 

worlds. Most of their arguments were based on materials by offering the fol-

lowing definition: 

boundary objects are both elastic enough to adapt to local needs and the 
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several parties' constraints, yet robust enough to maintain a common iden-

tity across sites. Boundary objects are weakly structured in common use 

and become strongly structured in individual use. These objects may be 

abstract or concrete. They have different meanings in different social 

worlds, but their structure is common enough to more than one world to 

make them recognizable, a means of translation. The creation and manage-

ment of boundary objects is an important process in developing and main-

taining coherence across intersecting social worlds (Star & Griesemer, 

1989, p. 393). 

Thus, the concept is mostly used to coordinate different groups without 

considering aims and interests (Akkerman & Bakker, 2011; Brand & Jax, 

2007). These authors emphasised communication in boundary objects' func-

tioning when suggesting that resilience has become a boundary object. Ac-

cording to them, the boundary object aims to signify strength as a term in 

which ecology and society facilitate communication across disciplinary bor-

ders by creating shared concepts, for example in mathematics subject area. 

Apart from Star and Griesemer’s work of 1989, Star (2010) suggests im-

proving boundary objects by showing that local individuals or groups of peo-

ple possess the object to benefit the entire community, while reflecting the 

global range outlook. These researchers believe that the object is influenced 

by local personnel who sustain their ill-structured identity as a common object 

while making it more precise and significant in their real world. 

However, some individuals tend to work without a common agreement, 

and their approach relies on all forms of objects. Moreover, the term has fur-

ther advanced in various works. Some of Star and Griesemer’s words mirror 

Wenger’s famous theoretical framework in communities of practice, which 

focuses on knowledge related to participation and reification. The theory of 

communities of practice explains that as participants interact in their commu-

nities, they deepen knowledge and practice (Wenger-Trayner, Wenger-

Trayner, Cameron, Eryigit-Madzwamuse & Hart, 2019). 

Besides, Wenger (1999) asserts that the theory of communities of practice 

emphasizes the standardisation of boundary objects and that the boundary ob-

ject connects communities. Meanwhile, knowledge and value aspects con-

cerning the practice of fishing are seen as reification. The negotiation of mean-

ing embraces two constituent processes: participation and reification. The fol-

lowing section provides the theories of participation and reification and how 

the concepts of a boundary object, participation and reification are connected 

to the study that explores the knowledge and value aspects of young fishers 

and teachers concerning the practice of fishing. 
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3.3.3. Participation and reification  

While participation within the community of practice refers to social 

experiences as it involves acting and interacting, reification involves pro-

ducing artefacts (such as tools, symbols, stories, terms, and concepts) 

around which the negotiation of meaning is organized (Wenger, 1999). The 

idea of reification embraces the reproduction and the production of 

knowledge, as artefacts tend to preserve the repertoires of practice beyond 

the conditions that shape them in place. This process of reification can be 

seen to be central in every practice. However, reification is not considered 

in isolation but used in pairs with participation (Wenger, White & Smith, 

2009). It means that learning in the theory of communities of practice is 

empty without the participants' involvement. This duality is realised as 

Wenger (1998) asserts that the negotiation of meaning is the interplay of 

participation that makes people and things what they are. 

An important feature linked to this duality is time and space, which indi-

viduals use to make meaning across time and space. This feature could also 

be seen in the work done by Bolisani and Scarso (2014), that a community of 

practice is a set of relations evolving among people and activities with the 

external world. Furthermore, Banner, Donnelly and Ryder (2012) argue that 

we tend to witness reification capable of undermining professionalism in cur-

riculum reforms and accountability issues.  

The full-time young fishers, teachers, and part-time young fishers operate 

in two ways. Firstly, they live in individuals’ experiences as a memory of the 

practice of fishing. Secondly, they view the practice of fishing outside their 

memory as something that requires negotiation. The full-time young fishers, 

teachers, and part-time young fishers seem to operate separately and they work 

together in the sense that they engage in the same social activity, talking about 

the practice of fishing. Their knowledge and value aspects intermingle as they 

learn from each other, make sense of what they know about what others know, 

and hear from the authorities and act. The action may include changing their 

behaviour or influencing others through different methods, including talking 

or showing better fishing methods. In this process, each group negotiates iden-

tity while at the same time being constrained or enabled by the boundaries 

separating them, as they have a different level of knowledge, education, and 

social identities. 

3.3.4. Brokers 

Wenger (1998) notes that some individuals who introduce certain elements 

from one community to another community are regarded as being involved in 

the process of brokering or boundary-crossing. The brokers are important in 

organisations as they participate in multiple communities, making new con-

nections across communities and opening new possibilities for meaning 
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(Sheate & Partidário, 2010). In this sense, brokering occurs due to the existing 

relationships in a community with other people outside (Wenger, 2010).  

There is a need to clarify the key elements considered in this thesis within 

the context of the practice of fishing among different communities of practice 

(see Figure 1). It takes the context of communities of practice in the three 

communities. Full-time young fishers participate in fishing practice, teachers 

who practice teaching, and the broker community who are part-time fishers 

participate in brokering connections between the school community and the 

fishing community. 

3.3.5. Local communities of practice and global societies 

The theory of communities of practice is based on knowledge creation in 

our everyday context in which we interact. Someone may assume that study-

ing the topic of the practice of fishing requires observation of participants in 

practice. However, this study is based on the theory of communities of prac-

tice; that knowledge is created in practice. The author did not observe the par-

ticipants’ practice; instead, relied on what they said about their practice of 

fishing. In other words, the study is based on the outcomes of their experience 

of fishing. In this situation, Wenger (1999) recognises that ‘making 

knowledge practice-specific ignores the broader discourses by which we come 

to negotiate across the practices we consider to be knowledge’ (p.141). Ac-

cordingly, Wenger considers that knowledge is a matter of our practices con-

cerning broader historical, social, and institutional practices, including scien-

tific and political knowledge, saying: “This is where we orient our practices 

in various ways and to which we can thus be accountable” (p. 141). 

Moreover, as shown in Figure 1, the local communities of practice and 

global societies involved in fishing are also displayed in the study, concerning 

the locality idea developed by Wenger (1999): “The history of modern times 

involves a transition from local communities to global societies. We can de-

velop new ways of participating globally, but we do not engage with it” 

(p.131). This locality concept in this study strongly supports the idea of local 

communities of practice in relation to the practice of fishing and the global 

society concerning sustainable development and scientific literacy for respon-

sible citizenship. 

In the present study, the practice of fishing is seen as both a local and global 

issue that exists without any geographical borders, because people from vari-

ous nations in the world may encounter and discuss the same issue (Chang 

Rundgren & Rundgren, 2010). The significance of the emerging SSI-based 

curriculum ranging from local to global societies has been recognised by in-

ternational researchers (Brand & Jax, 2007; Simonneaux & Simonneaux, 

2009; Sinakou, Boeve-de Pauw, & Van Petegem, 2019). Furthermore, SSI-

based teaching and learning are strongly related to sustainable development 

and scientific literacy for responsible citizenship (Zeidler & Nichols, 2009). 
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3.4. Critical perspectives on communities of 

practice 

It seems that Wenger (1998) concurs with Lave and Wenger (1991) con-

cerning a theoretical framework for understanding communities of practice in 

a way that does not consider power as an issue, since power is an aspect of 

identity formation rather than a practice per se (Roberts, 2006). Likewise, Fox 

(2000) states that communities of practice theory tells us nothing about how, 

in practice, members of a community change their practice or innovate. How-

ever, Wenger, McDermott, and Snyder (2002) suggest that they are not only 

agreeable to manipulation by organisational designers, but they can make use 

of the manipulation in a wide range of organisational contexts. For instance, 

Wenger et al. (2002) note that communities of practice communicate among 

people and support each other even in a larger system. According to Wenger 

(1998), a specific community of practice can be part of any number of practice 

constellations, which arise from interactions among practices involving 

boundary processes. It can be acknowledged here that a community of practice 

can reflect the wider social structures evident in the broader context. 

Accordingly, the boundaries are flexible to share various ideas and allow 

members to shift at any point in time. Pieces of literature show that “although 

communities may originate from a local context, the sustained and repeated 

interactions facilitated by various boundary processes may create new spa-

tially extensive communities and constellations” (Coe & Bunnell, 2003, p. 

446). The boundary process helps to incorporate the idea of communities of 

practice and our understanding without confining it to the local community 

but also global society. It is possible to learn from other scholars’ views that 

the lack of universally-agreed definitions and theoretical backgrounds of com-

munities of practice has led to diversified applications (Bolisani & Scarso, 

2014). In their study, Bolisani & Scarso, (2014) suggest that the lack of uni-

versally-agreed definitions has given rise to a multiplicity of meanings that 

have ignored their original significance. 

Despite the limitations highlighted above, it is noteworthy that the com-

munities of practice are of great significance for exploring and understanding 

how knowledge and value aspects are expressed by the three participating 

groups in the Rufiji Delta in Tanzania. Communities of practice are still evolv-

ing to the social construction of knowledge based on everyday experiences, 

such as talking about the practice of fishing. People in the practice of fishing 

depend largely on their routine circumstances, cultural and historical methods. 

From the detailed analysis of the theories of communities of practice, it is 

possible to comprehend some potential educational ideas at the boundaries 

between two or more communities of practice, as used in this thesis. In this 

regard, the three participating groups’ talk were analysed based on the SEE 

SEP model. 
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3.5. The SEE-SEP model 

This study was guided by the SEE-SEP model developed for socio-scien-

tific issues research (Chang Rundgren & Rundgren, 2010). The SEE-SEP 

model includes knowledge, value, and experience in connection with the six 

subject areas. These subjects are Sociology/Culture (S), Economy (E), Envi-

ronment (E), Science (S), Ethics (E), and Policy (P). According to Chang 

Rundgren and Rundgren (2010), the sociology/culture subject area involves 

social identities or human relations in a society. The economy's subject area 

relates to issues focusing on economic gain and social acceptance. The envi-

ronment/ecology relates to the interaction between organisms and their envi-

ronment. The subject area of science relates to different fields, such as chem-

istry, biology, physics, geology, and medicine. The importance of the eth-

ics/morality area has been revealed as well. This is about individuals’ ethical 

considerations or moral judgment. The policy subject draws attention to the 

law or political policies made by authoritative institutions. 

Accordingly, Chang Rundgren and Rundgren (2010) explain that the six 

subject areas are rooted in one or more wide-ranging knowledge, value, and 

personal experience. The knowledge aspect relates to facts, theories, proof, 

and concepts, as they are recognised through research or widespread usage, 

while the aspect of value is related to affection and valuation. The experience 

aspect, on the other hand, is related to the belief system developed through 

one’s interactions in everyday life. In this study, the aspects of knowledge, 

value, and personal experience are linked to the six subject areas to generate 

18 codes (Figure 2). 

Several researchers have noticed the importance of applying the SEE-SEP 

model to enhance teaching practice and formal learning of socio-scientific is-

sues and socio-scientific argumentation (Christenson et al., 2014; Rundgren, 

Eriksson, & Rundgren, 2016). The utilization of the SSI-based curriculum is 

also significant for exploring scientific literacy for responsible citizenship 

(Christenson & Chang Rundgren, 2015). The following section provides a 

presentation on the inter-relationship between knowledge and value aspects 
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Figure 2. The SEE-SEP model 

(Cited in Chang Rundgren & Rundgren, 2010 ) 

3.6. The inter-relationship of knowledge and value 

aspects 

In the current study, the experience aspect is seen as emanating from the 

interactions, participation, and practices which young fishers and teachers in-

volved themselves in different communities as part of the study's require-

ments. So only the knowledge and value aspects were the focus of the study. 

On the other hand, participation and practice were necessary experience the 

participants should have to qualify for this study. In this study, knowledge 

refers to cognition and understanding, while value refers to importance, worth, 

or usefulness rather than social norms, even if the two relate (Wenger et al., 

2019). Figure 3 shows the inter-relationship of the knowledge and value as-

pects identified by the three different participating groups in the practice of 

fishing. 
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Figure 3.  The inter-relationship of the knowledge and value aspects in 

the practice of fishing  
 

This study investigates knowledge and value aspects based on participants’ 

talk about the practice of fishing as one of the socioscientific issues that em-

braces multiple perspectives. In addition to knowledge and value aspects 

linked to six subject areas, the study also considers other aspects, such as sci-

entific literacy for responsible citizenship, aiming for sustainable develop-

ment, as shown in Figure 4. 

 

 

 
Figure 4.  The overview of the theoretical idea and conceptual 

frameworks employed in the study 
 

Figure 4 provides an overview of the theoretical frameworks that contrib-

uted to the current study concerning the practice of fishing. The study assumes 



38 

 

that local communities of practice are connected to the outside world through 

various interactions. In the subsequent section, the literature on integrating 

socioscientific issues into the formal education curriculum is presented. 

3.7. Summary  

This chapter provided a discussion of the theoretical frameworks employed 

in the study. The chapter discussed social constructivism (Vygotsky, 1978) 

that considers knowledge as involving meaning making within the cultural 

and human environment. It also discussed situated learning theories (Lave & 

Wenger, 1991), which emphasise learning as emanating from participation in 

communities of practice. Likewise, the theory of communities of practice was 

discussed as it related to boundary objects and broker terms. How these have 

been used in other studies regarding knowledge creation (Wenger, 1998) were 

also discussed. Other terms discussed in this chapter include participation and 

reification, as understood in the theory of communities of practice. The chap-

ter also explained how the SEE-SEP model (Chang Rundgren & Rundgren, 

2010 ) was developed to understand the role of socioscientific issues in formal 

and informal education (e.g., Christenson et al., 2012). The model, while in-

cluding the knowledge, value, and experience aspects linked to six subject 

areas, also considers other frameworks such as scientific literacy for respon-

sible citizenship, and aiming for sustainable development were also discussed.  
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4. Previous Research  

This chapter describes the previous studies on scientific literacy for sus-

tainable development. It specifically dwells on the literature related to inte-

grating socioscientific issues into education at the international and national 

levels, knowledge, and value in different contexts of relevance. Socioscien-

tific research has been reviewed in this study to provide a strong foundation 

on how knowledge and value aspects can empower the three participating 

groups to engage in evidence-based discussions and debates that lead to in-

formed decision-making regarding issues affecting society. SSI-based teach-

ing and learning has been presented as a powerful strategy for supporting sci-

entific literacy and the development of responsible citizenship (Presley et al., 

2013; Bossér, 2018). SSI-based teaching and learning also helps students to 

understand how they can live and operate in a more socially and ecologically 

sustainable world (Paige & Hardy, 2014), which is the goal of education in 

Tanzania and one of the goals of sustainable development. The chapter also 

describes knowledge in different contexts of relevance and socioscientific is-

sues and scientific literacy for responsible citizenship. It ends with a summary. 

4.1. Integration of socioscientific issues in 

education 

Researchers and scholars have pointed to the importance of integrating so-

cioscientific issues and value aspects into school taught subjects as a way to 

transform them to suit the majority of students internationally (Alamri, 2017; 

Bossér, 2018; Gul & Akcay, 2020), and nationally (Juma, 2015; Kalolo, 2014; 

Mkimbili & Ødegaard, 2020; Semali & Maretzki, 2004). These studies indi-

cate that integrating SSI-based teaching and learning improves the quality of 

teaching. Much of the reviewed literature focuses on content in schools. This 

content is considered to be devoid of societal questions and controversial so-

cioscientific issues, and thus, scholars are trying to advocate for connecting 

school taught subjects with society and everyday life. Much of the literature 

presented here shows that transforming the curriculum from given facts to its 

usefulness in society raises students' capacities to negotiate and connect their 

knowledge and belief systems with scientific facts and make informed deci-

sions in addressing local and global issues. 
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4.2. Integration of socioscientific issues in the 

international context 

Scholars have pointed out that simply learning school content without un-

derstanding SSI-based teaching and learning cannot make students critical 

thinkers and innovators (e.g. Saunders & Rennie, 2013). An example of how 

school taught subjects can be transformed to accommodate indigenous 

knowledge is that of the Māori. Barnes (2004) found that social and institu-

tional structures limit educational innovations and transformation due to 

power dynamics. She suggested that effective engagement and innovations 

happen only when power dynamics are challenged and how organisations 

view indigenous knowledge and the strategies used to engage with indigenous 

people make it very hard for indigenous knowledge to transform school con-

tent. Further, Barnes suggested that it is not just about what approaches facil-

itate engagement, but how organisations, which are not culturally neutral, op-

erate. Moreover, Barnes cautioned that the specific approaches catering to 

‘difference’ become add-ons unless the responsibility is taken across the or-

ganisational structure to understand organisational culture and practice. 

Saunders and Rennie (2013) have indicated that though socio-scientific is-

sues are integrated into the school curriculum, school teachers do not address 

them in their classrooms. Saunders and Rennie (2013) linked this situation 

with teachers' incompetency in teaching topics not directly related to science. 

In addressing the challenge, they proposed a framework of ethical thinking in 

the pedagogical model, in which multiple identities, including cultural and 

ethnic, are involved. 

In their study, Eilks, Rauch, Ralle, and Hofstein (2013) questioned the 

word ‘relevance,’ which is constantly used to justify school-taught subjects in 

the current technoscientific world. In their view, Eilks et al. (2013) suggest 

that socio-scientific issues-based school curricula are chosen and influenced 

by the curriculum developers' and teachers’ personal beliefs, behaviour, and 

practices. Eilks et al. (2013) argued that some aspects of school taught subjects 

could be relevant without the students being interested in them, and some as-

pects relevant to the students may be left out. The key to these issues were 

related to the learning of school-taught subjects’ facts, concepts, and theories 

in the preparation of more scientists for the nation to be competitive in school 

education content; an understanding of the role of the content in students’ lives 

and society; and developing students’ scientific and conceptual understanding, 

critical thinking, and problem-solving skills to achieve sustainable develop-

ment (Eilks et al., 2013). 

Research suggests that it is more profitable to understand school education 

content’s relevance from the socio-cultural forces and processes that depend 

on scientific knowledge to thrive (Eilks et al., 2013). While this view is im-

portant, the current study also shows the importance of school-taught subjects’ 

relevance in people's everyday lives, such as the young fishers and teachers in 
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this study. Christenson, et al. (2014) used the model to analyse 80 Swedish 

Upper Secondary students' informal argumentation on four socio-scientific is-

sues. Their study focused on socio-scientific issues related to sustainable de-

velopment, including global warming, nuclear power, genetically modified 

organisms, and consumer consumption, to explore students' use of supporting 

reasons and how they use scientific knowledge in their arguments. 

Christenson et al. (2014) showed that students used value to a greater ex-

tent than scientific knowledge for all four socio-scientific issues they dis-

cussed in the classroom. The results further indicated that the SEE-SEP model 

was a suitable analytical framework because it used all the six subject areas 

linked to knowledge, value, and experience. Moreover, Christenson et al. 

(2014) indicated the model's impact on teachers' school content. The SEE-SEP 

model for describing socio-scientific issues demands the involvement of 

teachers from different fields. They further explain that this process supported 

students from social science and science programmes with the best possible 

conditions to develop argumentation skills. This study contributes to the liter-

ature by showing how people’s interaction in the community of practice facil-

itates knowledge and value transformation. 

A study by Chowdhury (2016) examined the ways in which values and 

ethics in society contributed to the way socio-scientific issues were understood 

and theorised by researchers. His focus was on the research conducted on in-

tegrating socio-scientific issues into school content and the strengths and lim-

itations of the development of scientific literacy. Chowdhury found that the 

theoretical framework used to study socio-scientific issues lacked a focus on 

ethics and morals, which affected students’ understanding of the strength of 

socio-scientific issues in school content. He suggested that this impeded teach-

ers’ effectiveness in addressing students’ moral and ethical developments at 

their level. 

Chowdhury (2016) further found that traditional research on socioscien-

tific issues in school content only focuses on ethical dilemmas or controver-

sies, and thus, it could not foster reasoned argumentations and considerations 

about their distinct nature. Chowdhury suggested that the successful linking 

and integration of socioscientific issues into school content may provide an 

impetus for the re-emergence of knowledge and value in school content and 

foster values and ethics in society. He further suggested that socioscientific 

issues integrated approach may effectively contribute to the development of 

scientific literacy. This literature is important for this study on the aspect of 

ethics and value. The current study goes beyond these aspects to show the 

importance of scientific literacy in transforming fishing value aspects.  

Another study by Alamri (2017) used a constructivist grounded theory to 

investigate how teachers in Tabuk city in Saudi Arabia view and teach soci-

oscientific issues. The study employed semi-structured interviews as a method 

for analysis to generate in-depth descriptive data about Saudi science teachers’ 

views and teaching strategies on socioscientific issues. Findings indicated that 
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situating one selves as science teachers, the influence of societal and religious 

views, the impact of society on Islam, and different views of teaching and 

teaching strategies influenced Saudi science teachers’ views and teaching 

strategies of socioscientific issues, using evolution, cloning, and genetic engi-

neering as socioscientific issues (Alamri, 2017). 

Gul and Akcay (2020) in Turkey investigated the impacts of the new 

adapted form of the SSI-based teaching and learning framework on pre-ser-

vice science teachers' critical thinking skills and dispositions on climate 

change. The population is comprised of 90 junior pre-service science students 

in the science teacher education programme at a public university in the north 

of Turkey. The study was quantitative, and data was collected using the Turk-

ish version of the Ennis-Weir Critical Thinking Essay Test and the California 

Critical Thinking Disposition Inventory. Findings indicated an increase in the 

experimental group in systematicity, analyticity, confidence in reasoning, in-

quisitiveness, and open-mindedness. The findings are in line with Gul & 

Akcay (2020), who claimed that the nature of SSI-based teaching and learning 

enables students to study in a supportive, interactive, and reflective learning 

environment which enhances critical thinking as the model presents students 

in democratic settings in which they do not feel any personal competition or 

blaming. 

4.3. Integration of socioscientific issues effect in 

the national context 

There are also studies on the integration of socioscientific issues into basic 

education in Tanzania. Semali and Maretzki (2004) investigated indigenous 

knowledge about the existing discourse in educational thought and practice on 

indigenous knowledge systems. While universities emphasize organisations, 

efficiency, competition, and quantitative results, some educators, students, 

parents, and community workers question those modes of conventional 

knowledge production that privilege some knowledge systems and set up a 

hierarchy of pieces of knowledge. 

Furthermore, Semali and Maretzki (2004) reported a difference between 

the students and the educators on focus issues. While most students were ad-

dressing the devaluations, negations, and omissions of socioscientific issues 

in the formal education curriculum, most educators focused on organizing 

knowledge, which fostered social structures and where knowledge and value 

were also structured hierarchically. Semali and his colleagues also found that 

local people had extensive knowledge of the environments in which they had 

lived, and suggested that this knowledge must be considered in the planning 

and implementation of educational curriculum and development policies. 
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Juma (2015) conducted an ethnographic case study to investigate how the 

junior secondary school Biology curriculum in Tanzania supports or con-

strains scientific literacy development by adopting the constructivism theory. 

Juma’s study revealed that the Tanzanian school education curriculum did not 

support scientific literacy development to a large extent. Other findings indi-

cated that students were not allowed to share their everyday knowledge and 

that teachers were aware of misconceptions about socioscientific issues tai-

lored to the students' specific needs or interests (Juma, 2015; Mkimbili & Øde-

gaard, 2020) recommended the teacher-training curriculum and in-service 

professional development programmes to focus on equipping teachers with 

knowledge and skills for SSI-based teaching and learning. 

Mkimbili and Ødegaard (2020) conducted an exploratory study aiming at 

investigating the practice of inquiry-based teaching in schools that use a for-

eign language (English) in teaching science content. They used video to ob-

serve six teachers from four community secondary schools in Iringa munici-

pality, Tanzania. The study also interviewed the six teachers and 18 students.  

They found three major barriers including a classroom culture that does not 

support students’ development of critical thinking skills and the use of the 

language of instruction that is not well mastered by both teachers and students. 

Their study discovered not only that most of the questions asked by the teach-

ers were of content-based but also questions focused on evaluating students’ 

grasp of scientific facts. They noted that most teachers were expecting one 

right answer to their questions. They discovered also that students were not 

expected to ask, such that it create a classroom culture that does not support 

creativity.  

For this study, knowledge and value aspects are considered and developed 

from the teachers’ and young fishers’ talk based on their direct engagement in 

activities or stories about the practice of fishing. These knowledge and value 

aspects are more appropriate because they emanate from daily practice rather 

than reading from books. As Cohen et at. (2018) state that for education, such 

as civic education enables students to have the ability to develop interest 

through acting on community issues. 

4.4. Differences in knowledge and value in the 

development of scientific literacy 

Various studies have indicated that people who carry out different activi-

ties are influenced by the universal principles of logic or methods, and con-

textual judgments and negotiations (Turnbull, 1997). However, in this body 

of knowledge, no empirical research has been done nationally. So, the litera-

ture presented here is that which has been done by international scholars. 
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Garavito-Bermúdez and Lundholm (2017) investigated the effects of dif-

ferences in knowledge and value on developing ecosystems' scientific literacy 

and on fishing practices among small-scale fishers in Sweden. Through the 

Structure-Dynamic-Function (SDF) framework, the authors indicated that 

fishers’ different knowledge and value of ecosystem structure affected their 

identification of feeding interactions in the ecosystem. She further indicated 

that professional fishers' relationships in freshwater and coastal fisheries in 

Sweden had some complexities derived from their different environmental 

learning dimensions, particularly natural resource use and management. 

Roth and Lee (2004) conducted a study on the effects of differences in 

knowledge and value on engaging students in communities of practice. The 

study involved monitoring the water chemistry of a stream. The researchers 

found that many students were not interested in the given tasks. Their major 

point is to realise learners’ concerns who created their tasks in the learning 

activity. In the same line of argument, Sadler (2009) notes that the student 

who worked on documenting what other students were investigating was en-

gaged in an activity that was not normal in school-content standards. Never-

theless, it was acknowledged that the students completed work more similar 

to sociology and film making than science, at least as it is viewed within tra-

ditional subject boundaries (Sadler, 2009).  

Topçu, Yilmaz-Tüzün and Sadler (2011) explored the effects of different 

knowledge and value aspects on informal reasoning regarding socioscientific 

issues among pre-service science teachers in Turkey. They interviewed 39 

teachers about three issues related to gene therapy, human cloning, and global 

warming. Topçu and colleagues found that their informal reasoning was de-

termined by rationality, emotion, and intuition, while the factors influencing 

their informal reasoning were differences in personal experiences, which in-

fluenced social considerations, moral-ethical considerations, and technologi-

cal concerns. Topçu et al. (2011) suggested that it is important to explore ways 

to prepare teachers to handle potential inconsistencies in decision making. 

Further, they suggested that teachers need to understand science's nature, par-

ticularly in socioscientific issues, and the strategies for representing the nature 

of school taught themes through SSI-based teaching and learning. 

Moreover, Wu and Tsai (2011) investigated the relationship between 68 

high school students’ scientific epistemological beliefs. The study focused on 

cognitive structures regarding nuclear power usage and their informal reason-

ing regarding this socioscientific issue. They also assessed students’ scientific 

epistemological beliefs as well as their cognitive structures. These scholars 

aimed to predict their informal reasoning regarding nuclear power usage. It 

was revealed that students’ beliefs about the justification of scientific 

knowledge (an aspect of the beliefs about the nature of knowing science) were 

significantly correlated with their reasoning quality. The extent and the rich-

ness of students’ cognitive structures, as well as their usage of the information 
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processing model, ‘comparing,’ were positively correlated with their reason-

ing quality. Wu and Tsai (2011) further confirmed that students’ use of the 

information processing model, 'comparing,’ was the most significant factor 

for predicting reasoning quality, while their beliefs regarding the justification 

of scientific knowledge were the other important predictor. This idea is in line 

with the knowledge processes through different contexts in the Rufiji Delta, 

as the three different groups of community members with varying levels of 

knowledge of the science of fishing interact and learn by 'comparing' their 

indigenous knowledge of fishing with the modern one. 

Hernández, Couso and Pintó (2012) explored secondary school students’ 

preconceptions of sound attenuation and the properties and internal structure 

of materials. Their goal was to determine why students’ narratives on materi-

als attenuate sound more than others. Hernández et al. (2012) found that stu-

dents’ explanations were based on their conceptions of sound attenuation in 

materials. The researchers also found that the role of properties of a material 

and the internal structure’s role that students associate with its acoustic behav-

iour depended on their conceptions of sound attenuation. Hernández's col-

league suggested that curriculum developers should structure the content se-

quentially to promote students’ development of the classroom’s conceptual 

framework. In this study, the value aspect is considered central to enabling 

students to make sense of the new scientific materials. 

A study on values and knowledge education in the teacher education pro-

gramme, for instance, interviewed 44 pre-service teachers in the general sci-

ence method on what values they considered important in the dilemma story 

they had read (Keast & Marangio, 2014). Some pre-service teachers did 

change their answers after researching more about the issue (Keast & Maran-

gio, 2014), which helped them realize that science was value-laden and could 

change their understanding of basic values. Lacey supports this idea, as he 

noted that science works as an epistemic authority and cannot be value-neu-

tral. It is important to integrate social issues into science teaching to allow 

student teachers to understand that science is a human endeavour, inseparable 

from society (Keast & Marangio, 2014). 

Rundgren et al. (2016) explored students’ argumentation and decision-

making relating to authentic socioscientific issues related to environmental 

toxins in fish from the Baltic Sea. Their argumentation and decision-making 

processes were followed closely. Data was collected during multiple stages of 

the instructional module: group discussions were audio-recorded, the partici-

pants wrote reports on their decision making, and post-exercise interviews 

were conducted with individual students. Rundgren and colleagues (2016) 

found that, even though all of the students had the same information and 

agreed on the issue's factual aspects, they came to different decisions. They 

also found that all of the students took counter-arguments and their claims' 

limitations and could extend their appropriate claims. However, these scholars 

point out that the students’ decisions differed depending on their background 



46 

 

knowledge, values, and experiences. They suggested more research using the 

six-step instructional module on the use of complex SSI-based teaching and 

learning in the classroom to increase our understanding of the feasibility of 

using complex societal issues in the classroom and the characteristics of dif-

ferent groups of students’ argumentations. 

Moreover, researchers studied the transformation of weaving knowledge 

into basketry and textiles among the indigenous groups in the Amazon 

(Athayde, Silva-Lugo, Schmink, Kaiabi & Heckenberger, 2017). They re-

ported that the methods used for co-producing the knowledge included a 

mixed method of indigenous-led dialogues and strategies and social science 

approaches. They also reported multiple dimensions, scales, and networks of 

knowledge creation, distribution, and transmission. However, the researchers 

reported that the key factors enhancing socioscientific learning were articulat-

ing concerns and engaging with broader socio-cultural contexts. This study 

contributes to broadening the understanding of the importance of language in 

learning content in schools and narrative in communicating experience, 

knowledge, and value aspects. 

4.5. Summary  

This chapter has provided some studies pointing to how socioscientific is-

sues distributed in the curriculum affected the development of knowledge and 

value, the development of scientific literacy, and personal and community re-

sponsibility for sustainable development. These studies show that the inclu-

sion of socioscientific issues in the curriculum is essential for balancing the 

knowledge and value aspects. These aspects (knowledge and value) are vital 

for the development of scientific literacy and responsible citizenship to con-

tribute to sustainable development. Studies indicate that when school taught 

subjects are transformed from being abstract to more practical and problem-

solving, they raise students' capacities to negotiate and connect their 

knowledge system with scientific knowledge and better address local and 

global issues (Barnes, 2004). Many researchers and scholars have pointed out 

that learning school taught subjects to only understand scientific facts will not 

make students critical thinkers and innovators (see for example, Saunders & 

Rennie, 2013). It involves engaging learners in talking about how they make 

sense of those facts through their experience and what they have learned in 

the classroom. 
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5. Methodology 

This study aimed to explore and understand how knowledge and value are 

expressed by part-time and full-time young fishers and teachers concerning 

the practice of fishing in the Rufiji Delta, in the South-Eastern zone of Tanza-

nia. This chapter presents the methodological aspects that guided the current 

study. It involves ontological and epistemological stances underpinning the 

current study and research design. It also presents the participants of the study, 

sampling techniques, data collection, and data analysis. Issues of trustworthi-

ness and ethical considerations are included in this chapter. In the subsequent 

section 5.1, the interpretive research paradigm on ontology and epistemology 

is presented. 

5.1. Reflection on ontology and epistemology 

Constructivism does not view knowledge as universal truths that can be 

transferred from one person to another, but instead sees knowledge as emerg-

ing through many explanations and descriptions as human beings' attempt to 

understand the world (Adom et at., 2016). The primary emphasis put forward 

by social constructivism is that knowledge is socially constructed and estab-

lishes a connection between individual actions. Constructivism relies on indi-

vidual logical reasoning as the dominant basis of knowledge grounded in so-

cial interactions and communication (Mohammed & Kinyo, 2020). Therefore, 

according to social constructivists, social communication and interactions can 

help formulate more extensive and more reliable knowledge (Adom et at., 

2016; Kivinja & Kiyuni, 2017), it based on consensual sharing, testing, and 

evaluation. 

Concerning the current study, the knowledge and value aspects regarding 

the practice of fishing in the Rufiji Delta are deeply rooted in people’s social 

and cultural orientations, reflecting on their social practice as they understand 

it. Simply put, the author underscored the impetus of involving part-time 

young fishers, full-time young fishers, and teachers to explore how knowledge 

and value concerning the practice of fishing in their community are expressed. 

The practice of fishing is grounded in the fact that knowledge gained from 

sharing and negotiation of meaning tends to be associated with research par-

ticipants and contexts. The findings are more context-specific rather than for 
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generalisation purposes. The research questions presented in the introductory 

part of this thesis appropriately call for a mixed-method research approach 

(Almalki, 2016).  

The thesis aims to explore and understand the knowledge and value aspects 

expressed by the three groups of participants (teachers, part-time young fish-

ers, and full-time young fishers) in the Rufiji Delta, in the South-Eastern zone 

of Tanzania. The author was interested in seeing how the knowledge and value 

aspects are reflected in the three participating groups' talk concerning fishing 

issues.  

Ontologically, social constructivists believe that reality is multiple, con-

textual, and subjective (Bryman, 2016; Savai, 2016). Succinctly, the ontology 

of constructivism is based on the belief that we cannot know an external or 

objective existence apart from the subjective awareness we agree exists. As a 

result, the participants in their environment create multiple realities in partic-

ipation and interaction. As a varied community in the Rufiji Delta, it was ex-

pected to possess multiple realities concerning the practice of fishing. It is only 

by studying this community that the author could fully understand how the 

practice of fishing was viewed. Based on this stance, the author appropriately 

employed focus group interviews to collect data that could adequately tap par-

ticipants’ knowledge and value aspects related to the practice of fishing. So-

cial constructivism believes that meaning is socially constructed; participants 

construct their meanings in different ways, even concerning the same phenom-

enon (Creswell, 2014; Savai, 2016). One can note that data cannot be detached 

from the context. 

The author implemented the current study with the research participants in 

creating meaning through experience sharing on the practice of fishing. Social 

constructivism, situated learning and communities of practice lenses encour-

aged the author to engage fully in social settings during the data collection. 

Due to this epistemological stance, the current study employed focus-group 

interviews to enhance maximum author-participants and participants-partici-

pants’ interactions. The next section presents some details of the research de-

sign.  

5.2.  Research design 

This study used a comparative case study design, considering the theoreti-

cal assumptions derived from the communities of practice. This design allows 

mixed methods to investigate social complex units and express logical com-

parison (Bryman, 2016). The comparative case design is a practical design for 

this study as the author used it to analyse and synthesise similarities and dif-

ferences that emerged from the three participating groups concerning the prac-
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tice of fishing in the context of the Rufiji Delta. One may conclude that com-

parative design puts policymakers in a position to design intervention pro-

grammes suitable for specific contexts. 

5.3.  Participants of the study 

This study comprised three groups of participants: 25 part-time young fish-

ers (15 males, ten females), 17 full-time young fishers (11males, six females), 

and nine teachers (five males, four females) (see 5.1). All the part-time young 

fishers were aged between 16 and 17 years old. Their involvement in fishing 

was after school hours and during holidays. Part-time young fishers tend to do 

fishing under the guidance of their elders. This group of participants was ob-

tained from the school's head, who introduced the author to the school com-

munity. Two classes were involved: class six and class seven. The selection 

of these classes assumes that they have been in school for quite some time to 

adequately interact with school materials. This interaction could help the au-

thor to gauge how formal education contributes to attaining knowledge and 

value aspects of various socioscientific issues, such as the practice of fishing. 

The author asked pupils who could voluntarily participate in the study. To 

elicit accurate and rich information, the author informed the pupils that she 

was interested only in those who participated in fishing in their homes after 

school hours, weekends, or holidays. A total of 25 pupils (15 males, ten fe-

males) volunteered to participate. This group is termed part-time young fishers 

(Table 1). On the other hand, full-time young fishers are between 18 and 19 

years old with no formal education. They fully participated in the fishing ac-

tivity. 

Fishing is regarded as their main source of income. Usually, most fishers 

practice fishing offshore, which requires fishers to leave their homes to fish 

quite far away from the islands where they spend much time. This group of 

full-time young fishers was obtained from the Rufiji Fisheries Officer, who 

introduced the author to the fishing community. The full-time young fishers 

were assumed to possess knowledge and value aspects regarding the practice 

of fishing. It was the author’s interest to see how informal education influ-

ences knowledge and value aspects of various complex issues, such as the 

practice of fishing among full-time young fishers. As it was for the part-time 

young fishers, the author requested this group to voluntarily participate in the 

study. The author managed to get 17 full-time young fishers (11 males and six 

females). 

The last group of participants in this study involved primary school teach-

ers aged 25 to 57. In terms of academic qualifications, they all possessed a 

Certificate in Primary Teacher Education with three to thirty-seven years of 

teaching experience. The author assumed that education through informal set-

ups could significantly contribute to part-time young fishers’ knowledge and 
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value aspects regarding the practice of fishing. Interactions between groups 

could contribute to the knowledge and value of full-time young fishers. Teach-

ers are usually the facilitators of knowledge and value aspects regarding the 

practice of fishing in schools. These knowledge and value aspects could be 

derived from various subjects taught in primary schools in Tanzania, such as 

Science and Technology, Vocational Skills, Civics, and Social Studies. There-

fore, their inclusion in this study was inevitable. In a sampled school, nine 

teachers who were present during the author’s visit volunteered to participate 

in the study. The school had ten teachers in total. 

Table 1. Distribution of the participants 

 

Gender 
Participating groups  

Total PT FT TR 
Male 15 11 05 31 
Female 10 06 04 20 
Total 25 17 09 51 

 

Apart from the above explanation of participants involved in the study, 

data collection is presented in the following section. 

5.4.  Data collection process 

In this study, focus group interviews (Doody, Slevin, & Taggart, 2013; 

Gibbs 2012) were the main instrument used to collect data. The instrument is 

suitable when the researcher wants to inquire into people's experiences and 

opinions, as they express their values, social interactions, and differing expe-

riences, and the manner in which the participants interpret their real-life situ-

ations. During the focus group interviews, the author's role was to explore 

attitudes, perceptions, feelings, and ideas regarding the practice of fishing 

among the participating groups. 

The focus group interviews were used in this study because they provided 

the author and the participants an opportunity to negotiate different meanings 

of the practice of fishing. For significant interaction during the interview ses-

sions, part-time young fishers were divided into five groups, each composed 

of five participants, while full-time young fishers were divided into three 

groups ranging between 5 and 6 participants. The author conducted one focus 

group interview with participating teachers. Guiding questions were prepared 

and administered to the participants (see Appendix 3). Each participant had an 

equal chance of responding to the posed question. The focus group interviews 

allowed both participants and the author to seek clarification whenever the 

need arose. 

In this study, each member of the group was assigned a code as an identity. 

For example, part-time young fishers were given PT01-PT25; full-time fishers 
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were assigned FT01 – FT17; and the teachers were given TR01 – TR09. 

Therefore, it was easy to follow the contributions of each participant during 

the focus group interviews. For example, each participant was recognised and 

invited to respond to various questions using their assigned number. 

In ensuring rich data is obtained, when appropriate, the author posed fol-

low-up questions to ensure that the information conveyed the same meaning 

to both the author and the participants before documentation. Upon the partic-

ipants’ consent, their responses were tape-recorded for further analysis. Using 

context-specific data collection, all focus group interviews took place in the 

participants’ respective places. For example, teachers and part-time young 

fishers held their interviews on school premises. The focus group interviews 

for part-time young fishers were conducted in classrooms after school. The 

teachers’ interviews were held in one office after working hours. This time 

was convenient because the author did not want to interfere with their daily 

work timetable. The full-time young fishers meet at one place around their 

residential home grounds. 

The focused group interview sessions for part-time young fishers and full-

time young fishers took between 60 and 75 minutes, while the interview ses-

sions for the teachers took a maximum of 1 hour and 45 minutes. Moreover, 

the focus group interview's language was Kiswahili, which was clearly under-

stood by every respondent. 

Kiswahili was useful for accessible communication and was important for 

stimulating individual thinking to answer the questions asked. For example, 

after realising that most of the participants were talking about ‘majimdau’ 

(brackish water), it was easy for the author to probe more questions about it 

to clarify more about the terminology concerning the practice of fishing. Ter-

minology clarification was done because participants mentioned some words 

related to their fishing context, which were not initially familiar to the author. 

Therefore, the participants helped to clarify the meanings of those termi-

nologies in Kiswahili. For example, the word ‘majimafu’ meant dead water in 

direct translation into English, while the participants clarified that the word 

meant shallow water. The presentation of a pilot study is another in the next 

section 5.5. 

5.5. The pilot study 

A pilot study was essential to test and validate the instrument for the main 

study. The pilot study involved 30 participants (22 males, 08 females), i.e., 16 

(12 males, four females) part-time young fishers, 12 (nine males, three fe-

males) full-time young fishers, and two (one male, one female) primary teach-

ers (See Table 2). The data collection instrument comprised 11 guiding ques-

tions used to interview the different participating groups (full-time and part-

time young fishers and teachers). 
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The results of the pilot study were used to improve the interview questions. 

The improvement involved adopting focus group interviews in the main study 

instead of mere individual interviews that did not provide rich data in the pilot 

study. Further, two villages involved in the pilot study were reduced to one in 

the current study. During the pilot study, the two villages had the same social-

cultural background in such a way that participants from these villages had 

similar experiences concerning the topic under investigation. 

Table 2. The number and gender distribution of the participating groups in the 

pilot study 

Gender 
Participating groups 

Total 
PT FT TR 

Female 4 3 1 8 
Male 12 9 1 22 
Total 16 12 2 30 

 

The subsequent section provides the whole process of data analysis as 

guided by the content analysis approach. 

5.6.  Data analysis 

The author adopted a mixed-method approach with the SEE-SEP model's 

content analysis in two data analysis rounds. The content analysis was sub-

jected to both formulations of categories and quantification for descriptive 

quantitative analysis (Figure 5), as it will be further elaborated in the subse-

quent sections. The content analysis was also useful in categorising the three 

groups of participants’ talk to reveal commonalities and differences (see also 

Assarroudi, et at., 2018; Elo & Kyngäs, 2008). Likewise, the mixed-methods 

approach was chosen based on the adopted SEE-SEP model. The SEE-SEP 

model provides room for studying how the participants from different groups’ 

talk can be related to five subject areas. 

 In data analysis, the author used the assigned numbers for each participant 

(example, PT01-PT25; FT01-FT17 and TR01-TR09) (Appendix 4) to invite 

each participant to talk during focus group interviews. The assigned names 

were used for easy reference during the transcription presentation of data. 

Transcription was followed by transcribing the audio-recorded interviews 

with written texts. After the recordings had been transcribed, all the transcripts 

were read several times to identify the knowledge and value aspects depicted 

in the participating groups’ talk. 

The transcription was first written in Kiswahili and then translated into 

English. The translations were first done by the author, which were later 
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checked by a language expert. When contradicting issues appeared, both trans-

lators (the language expert and the author) had to reach a consensus. Consen-

sus happened when a single word in Kiswahili had multiple connotations in 

English. For example, in English, when talking about the fish reproduction 

process, we could develop different words such as spawning, breeding, mat-

ing, and fertilisation. These words are expressed by using one common word, 

"kuzaliana" in Kiswahili translation. The author noted that the participants 

tended to use one word to avoid taboo words. Using one word in Tanzania 

among fishers is rooted in many Tanzanian societies who do fishery resources 

and a thorough understanding of the fishing method to not talk openly about 

reproduction issues.  

In the analysis process, statements from the individual participants were 

coded to match with knowledge and value aspects concerning the practice of 

fishing. The definition of knowledge and value aspects as well as their codes 

and examples of participating groups’ talk are indicated in Appendix 4. In 

some instances, other statements were left out because they did not contain 

any substance that could relate to the practice of fishing. These were labelled 

as "unrelated statements." For example, when the participants were asked to 

explain the importance of mangrove trees to fish life, some participants an-

swered that mangrove trees are important for building houses. 

In a situation where a statement appeared to contain both knowledge and 

value aspects, the author used more than one code. For example, a statement 

such as, fishing with a dragging net is not good because it prevents fish from 

growing to maturity, has both value (fishing with a dragging net is not good-

ESV) and knowledge (preventing fish from growing to maturity-ESK). The 

two codes, ESV and EsK, represent Environmental Science Value and Envi-

ronmental Science Knowledge, respectively. 

 

 
Figure 5. The data collection and the process of data analysis 
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5.6.1. The first round of content analysis 

The first round of content analysis was conducted to explore the distribu-

tion of fishing content within the basic education curriculum's five subject ar-

eas. Here, a descriptive quantitative analysis was carried out to answer the 

research questions (Figure 5). The author used the SEE-SEP model to obtain 

descriptive quantitative data by interpreting the groups’ talk as they reflected 

the effects of the distribution of fishing content on the development of 

knowledge, value, scientific literacy, and responsible citizenry. 

For this study, the SEE-SEP model was modified to include only 

knowledge and value aspects. The original model has knowledge, value, and 

experience aspects (See Figure 2). This modification was based on the fact 

that the experience aspect seemed to be reflected in the value aspect. Addi-

tionally, the model was modified to include five subject areas instead of six. 

The five subject areas resulted from merging two subject areas of the environ-

ment and science to form an environmental science subject area. The merging 

was done during the coding process. It was difficult to make a sharp demarca-

tion between the two subjects in the expressions of the participating groups. 

Their expressions tended to overlap between science and environmental sub-

ject areas. 

Given the above modifications, the codes for content analysis were further 

decreased to ten codes (Figure 6 and Table 3) instead of the 18 developed in 

the SEE-SEP model (Chang Rundgren and Rundgren, 2010). Alongside these 

codes, each code's definition and the related examples from the participating 

groups’ talk are presented in Table 6. 

The expressions extracted from the participants indicate the category and 

its code. After coding the participants’ statements, the quantitative descriptive 

data was generated by using an Ms-excel program. The frequency (in percent-

age) of each code identified in each participating group was calculated. For 

example, participant PT01 with 43 codes (Table 4) was distributed among the 

revised SEE-SEP model (Table 3) identified in participating groups' talk. 

Table 3. Ten codes used for the study 

 
 

Further, the knowledge and value aspects were calculated individually—

for example, PT01 with 39 codes for the knowledge aspect and four codes for 
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the value aspect. Later, the percentage of knowledge was calculated as 

39/43=90.7% for PT01 (Table 4). The same calculation was made for the as-

pect of value distribution. While investigating how knowledge was linked to 

the sociology/culture subject area, for example, the calculation was done by 

taking the SoK code number divided by the sum of knowledge, which is 

2/39=5.1%. In the same way, the calculation was made to explore how the 

value aspect was linked to different subject areas. In the end, the total partici-

pants’ knowledge and value distribution linked to the five subject areas were 

calculated (by taking an average percentage). 

Table 4. An example of the distribution of the codes from PT01 

  

 

 

Figure 6. The ten codes slightly modified from the SEE-SEP model 

(Modified from Chang Rundgren & Rundgren, 2010)  
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5.6.2. The second round of the content analysis 

The second round of content analysis focused on extracting common cate-

gories under knowledge and value aspects to reveal commonalities and differ-

ences between the participating groups’ expressions. This process (see Figure 

6) was inductive because it generated categories and drew inferences from the 

data. A detailed description of inductive content analysis is provided in the 

following section. 

Firstly, it involved reading the data several times. This reading was done 

by comparing it with the author’s notes that she took during the data collec-

tion. The talk comparing process was guided by who was talking (referring to 

the names and codes), and what they were talking about (for example, about 

knowledge of fishing gear, the value of fishing, and ways to sustain fishing). 

Secondly, the process involved open coding in order to make sense of the data. 

The coding exercise helped the author to interpret what people were talking 

about, and how their expression of knowledge and value reflected their re-

sponsible citizenry in the practice of fishing. The open coding was used to 

group similar sentences into subcategories for describing the phenomenon un-

der study. The subcategories were represented by words that originated from 

participants’ statements. For example, in the subcategory of illegal fishing, the 

word ‘illegal’ originated from participants’ statements. The subcategories 

were further used to form the main categories. The main categories were based 

on similarities and differences among the talk about fishing from the three 

participating groups regarding their knowledge and value. It should be noted 

that the analysis was made easier by using tables to record generic categories, 

subcategories, and main categories. Table 5 provides an example of content 

analysis from the participating groups’ expressions. 

Table 5. Example of inductive content analysis 

Statement Subcategory Main category 
We need modern fishing 

methods such as engine 

boats to explore different 

fishing grounds 

Modern methods 

 
 

Fishing methods 
The use of destructive fish-

ing methods destroys fish 

habitats 
Destructive methods 

 

Leaving aside the example of content analysis and the related examples 

from the participating groups’ talk provided so far, the description of trust-

worthiness and its elements are provided in the following section. 
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5.7. Trustworthiness 

Trustworthiness refers to a situation in which the study findings can be 

trusted by others to be real and genuine. In this study, trustworthiness was 

ensured by using the following techniques. 

5.7.1. Credibility  

The study findings are credible if they provide rich and justifiable evidence 

(Self & Robert 2019). Credibility in the current study was ensured by employ-

ing the following steps: Firstly, the author coded the data individually to en-

sure that all ten codes of the revised SEE-SEP model (Fig. 2) were present. 

Later, the author shared the coding scheme's construct with a senior researcher 

in socioscientific issues (more than ten years’ experience). She also shared it 

with a SEE-SEP model expert. The expert checked the coding individually 

and later discussed it with the author for five rounds to make the coding 

scheme clear and feasible for the practice of fishing. 

After that, a coding schedule with ten codes and related examples was de-

veloped. Another experienced researcher in education (with more than ten 

years of research experience) was invited to validate the coding schedule. The 

experienced researcher went through the statements independently and made 

some accommodated observations in shaping the coding scheme. For exam-

ple, codes that were seen to have common meanings were combined. A con-

sensus was reached about codes that seemed to be different, and the labels of 

certain codes were modified to acquire the expected subjects and aspects in 

the adapted SEE-SEP model. Table 6 shows the consensus of the coding 

scheme and the related examples. 

After that, the author invited three teacher educators in social science, sci-

ence, and business subjects in Tanzania to examine the coding scheme. These 

teacher educators were Masters’ Degree holders in education with more than 

nine years of experience in the field. The author of this thesis introduced the 

SEE-SEP model and discussed it before engaging in the codes' validation. A 

student with a master’s degree in educational research from Stockholm Uni-

versity further examined the codes obtained at this stage. In all the stages, the 

author was keen to ensure the created categories reflected the participants' talk 

concerning the practice of fishing. The study findings' credibility was also en-

sured by analysing the collected data using a mixed-methods approach and 

three participating groups' involvement. The aim here was to cross-check the 

consistency of the information obtained from each participating group.  

5.7.2.  Dependability 

Dependability refers to a situation where research procedures are docu-

mented to allow others to follow, audit, and comment on the research process 
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(Anney, 2014). In this study, dependability was abide by using stepwise rep-

lication (Anney, 2014), which holds that two or more researchers should carry 

out data evaluation by analysing them separately and comparing the results. 

In the case of any discrepancies, they must be handled to improve the depend-

ability of the study findings. In this study, senior researchers, teacher educa-

tors, and graduate students were involved at various stages in evaluating the 

information from the three participating groups. Before leaving the research 

area, participants were presented with collected information to add, agree or 

clarify what was written. 

5.7.3. Conformability 

According to Hadi and Closs (2016), conformability is related to how study 

findings are supported by the data collected. To achieve conformability in this 

study, the author appropriately designed, piloted, and conducted focus group 

interviews. Besides, the author analysed and interpreted the data carefully to 

avoid bias throughout the study. The most important techniques that the author 

used were to document and to check the data throughout the study. Therefore, 

the findings are the participants' talk about everyday practice and ideas rather 

than the author's preference. In the following section, ethical considerations 

such as research permission, informed consent, anonymity, and confidentiality 

are presented with due weight. 

5.8. Ethical considerations 

In this inquiry process, the author considered ethical considerations such as 

research permission, informed consent, anonymity, and confidentiality (Kru-

ger, Ndebele & Horn, 2014; Mohamed & Diana, 2018; Swedish Research 

Council, 2011) as described in the following section. 

5.8.1. Research permission 

 Before embarking on this study, the author sought a research permit from 

the relevant authorities, the Regional Administrative Secretary (RAS) of the 

Coast Region and the Rufiji District Council's Director. The Rufiji District 

Council Director introduced the author to the fisheries officers, village lead-

ers, and the school community. On every visit for data collection, the author 

stayed in the village for two weeks. To gain familiarity with members of the 

fishing communities, the researchers paid several visits. The head of the pri-

mary school community and the fisheries officer helped the author by inviting 

the study participants. 
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5.8.2.  Informed consent 

 Before conducting the study, the author sought the consent of the partici-

pants. The author met with participating groups and explained the study's aim 

and the importance of participating. All the participants voluntarily partici-

pated and were informed about their right to withdraw from the study at any 

stage. During the focus group interviews, the author sought participants' con-

sent to record the interviews using a mobile phone.  

5.8.3. Anonymity and confidentiality of the participants 

 Anonymity and confidentiality were assured to the participants by protect-

ing their identities using coined names (Kruger et al., 2014). The participants 

were assured that their real names would not be displayed in the thesis. There-

fore, the author coined the names of teachers, full-time young fishers, and 

part-time fishers. For example, all the teachers were identified as TR while the 

part-time young fishers as PT. This identification helped the author not to lose 

participant identities. All the data collected has been stored and secured, with 

anonymous identities except in audio and video recording. Only analysis of 

videos and photos in a report for anonymity is not included in the research 

report. Besides, in this study, the researchers replaced the names of the school 

and the villages. Section 5.9 demonstrates some reflections on methodology 

in detail. 

5.9. Methodological reflections 

The study aimed to explore and understand how knowledge and value as-

pects are expressed by part-time and full-time young fishers and teachers con-

cerning the practice of fishing in the Rufiji Delta in the South-Eastern zone of 

Tanzania. The question was about how knowledge and value aspects taught in 

schools are used in the practice of fishing. The theoretical and conceptual 

frameworks used were the communities of practice (Wenger, 1999) and the 

SEE-SEP model (Chang Rundgren & Rundgren, 2010). In this study, the au-

thor collected data from full-time fishers, part-time fishers, and teachers. The 

part-time fishers and teachers were in a school setting. Data collection was 

done after students had completed their school hours. To make students feel 

free, the author asked them to return to school without putting on their school 

uniform. The author used focus group interviews to gather rich information 

from the three participating groups. Moreover, the author used the focus group 

interviews to guide the participants to share different perspectives, opinions, 

and comments concerning a topic under scrutiny, fishing practice (Mohajan, 

2018). 
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The methodology used to obtain data and interpretations provided an un-

derstanding of the practice of fishing in formal and informal educational set-

tings. Despite the study's limitations, this thesis can raise important issues con-

cerning our understanding of the knowledge and value of boundary objects 

across communities of fishing practices for sustainable development. The 

findings of this study revealed the complexities of the practice of fishing as 

one of the socioscientific issues. Although the value aspect was found in the 

orientation of knowledge practices, it is seen in the socioscientific context that 

it contributed to the development of learners’ scientific literacy for responsible 

citizenship. Therefore, based on the findings presented in the thesis, there are 

three communities of practice about fishing. The study draws their implica-

tions in Chapter Seven. 

5.10. Summary 

The study design was guided by the theoretical framework of communities 

of practice in which three participating groups were used in data collection, 

namely: teachers, part-time young fishers, and full-time young fishers. The 

comparative case study design was useful for studying the three groups of 

participants in response to the research questions. Besides, focus group inter-

views (organized into small groups of five to nine people) were used as data 

sources. A SEE-SEP model developed in socioscientific research by Chang 

Rundgren and Rundgren (2010) was applied in analysing the participants’ talk 

on the practice of fishing against the knowledge and value aspects connected 

to different subject areas. However, in the current study, the model was mod-

ified to include only five subject areas instead of six. The modification of the 

SEE-SEP model (ibid.) was done by combining the environmental and science 

subject areas to form an environmental science subject area. Based on this 

model, a mixed-methods approach to data analysis was applied. The data was 

analysed in two rounds of content analysis: The first round involved descrip-

tive quantitative analysis, and the second round involved the formation of cat-

egories. The chapter ends with a discussion on trustworthiness and ethical 

considerations. The next chapter presents the results of the study. 
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6. Results 

This chapter presents the results of the study. The study aimed to explore 

and understand how knowledge and value are expressed by part-time and full-

time young fishers and teachers concerning the practice of fishing in the Rufiji 

Delta in the South-Eastern Zone of Tanzania. There were three groups of par-

ticipants’ talk concerning knowledge and value related to the practice of fish-

ing in the Rufiji Delta in Tanzania, contributing to both formal and informal 

education. The participating groups in the study reflected different social 

backgrounds with some slight variations based on their core occupations and 

the practice of fishing. For example, full-time fishers’ talk focused on their 

practice of fishing, part-time fishers’ talk focused on fishing and school-taught 

subjects, and the teachers’ talk related to their implementation of the school 

curriculum and the practice of fishing. The study also aimed to shed light on 

how formal and informal education systems enhance understanding of soci-

oscientific issues such as the practice of fishing. Formal education is repre-

sented by teachers and part-time young fishers, referred to as 'brokers', 

whereas, full-time young fishers represent informal education. 

The SEE-SEP model developed for socioscientific issues research (Chang 

Rundgren & Rundgren, 2010) was adopted for analysing the participants’ talk 

about the practice of fishing. The model also focused on the knowledge (K) 

and value (V) aspects linked to the different subject areas found in Tanzanian 

formal education. In this study, the model was modified to include only five 

subject areas. The five subject areas included Sociology/Culture (So), Econ-

omy (Ec), Environmental Science (ES), Ethics/Morality (Et), and Policy (Po). 

These subjects were abbreviated to 10 codes linked to knowledge and value 

aspects. The five codes for the knowledge aspect were SoK (Sociology 

Knowledge), EcK (Economic Knowledge), ESK (Environmental Science 

Knowledge), EtK (Ethics Knowledge), and PoK (Policy Knowledge), while 

the rest of the five codes for the value aspect were PoV (policy value), SoV 

(Sociology/Culture Value), EcV (Economic Value), EtV (Ethics/Morality 

Value) and PoV (Policy Value) (see Figure 7 and Figure 8). The results are 

presented based on the four research questions: 

• How is the aspect of knowledge in relation to different subject ar-

eas concerning the practice of fishing identified among the differ-

ent groups of participants?  

• How is the aspect of value in relation to different subject areas con-

cerning the practice of fishing identified among the different 
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groups of participants?  

• Are there similarities and differences concerning the content of the 

knowledge aspect identified among the different groups of partici-

pants? What are they?  

• Are there similarities and differences concerning the value orien-

tation embraced in the content for the knowledge aspect identified 

among the different groups of participants? What are they?  

 

As indicated in the methodology chapter, in the first-round research ques-

tions one and two were analysed using content analysis and quantitative de-

scriptive analysis based on the SEE-SEP model. The second round involved 

content analysis for research questions three and four. From this analysis, four 

main categories with nine subcategories were generated (See Table 5.3 and 

Table 5.4). For easier identification, the full-time young fishers, part-time 

young fishers, and teachers were represented by FT, PT, and TR respectively. 

The main categories were represented by C1 (main category) with subcatego-

ries represented by C1.1 (subcategory one within the first main category). Sec-

tion 6.1 presents results for the distribution of knowledge aspect of the study. 

6.1. The distribution of knowledge aspect across 

subject areas 

Before presenting the results of research questions one and two, it is im-

portant to show how the three participating groups talked about the practice 

of fishing with regard to the distribution of knowledge and value. The study 

revealed that full-time young fishers expressed more knowledge in their talk 

than part-time young fishers and teachers. On the other hand, the value aspect 

of fishing was less presented in the talk of all the groups of the participants. 

However, it was noted that the teachers expressed more value in fishing in 

their talk than the groups of part-time and full-time young fishers (See Figure 

7). 
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Figure 7. Distribution of knowledge and value aspects across the 

participating groups’ talk 

 
Concerning research question one, the results revealed that the knowledge 

aspect appeared more in all three groups of participants’ talk about environ-

mental science compared to other subject areas. Figure 8 shows the knowledge 

aspect distribution of the five subject areas from the three participating 

groups’ talk concerning the practice of fishing. The knowledge aspect seems 

to appear in the full-time participants’ talk related to environmental science 

(69%), sociology/culture (13%), and policy (11%). The same group of partic-

ipants expressed less knowledge of the economy (6%) and ethics (0%) subject 

areas. Further, the knowledge aspect appears mostly in the talk of part-time 

young fishers related to environmental science (74%), policy (10%), and econ-

omy (8%) subject areas. Moreover, the group expressed less knowledge of 

sociology (6%) and ethics (1%) subject areas. The knowledge aspect was fur-

ther expressed greatly by the teachers in environmental science (65%), policy 

(11%), and the economy (10%) but less in ethics/morality (7%) and sociol-

ogy/culture (6%) subject areas.  

.   
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Figure 8. The knowledge aspect distribution concerning the practice of 

fishing 

6.2. The distribution of value aspect across subject 

areas 

 The value aspect across the SEE-SEP model's subject areas was ana-

lysed based on participants’ talk concerning the practice of fishing. The value 

aspect seems to appear in all the participating groups’ talk about the economy 

(32%) and environmental science (31%) subject areas (Figure 9). However, 

among all the three groups of participants’ talk, the value aspect features less 

in the sociology/culture (14%) and policy (9%) subject areas. The findings 

further revealed that the value aspect appears to be distributed more in the full-

time young fishers’ talk concerning environmental science (35%), economy 

(30%), and ethics/morality (22%), (sociology 13%) subject areas. The full-

time young fishers’ talk did not show the value aspect in the policy subject 

area. On the other hand, the part-time young fishers’ talk indicate the value 

aspect is highly distributed in the economy (39%) and environmental science 
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(35%) subject areas. The same group of participants expressed more value in 

the sociology/culture (13%) and policy (13%) subject areas. Part-time young 

fishers show less value in the ethics/morality (3%) subject area. In the same 

phenomenon, the teachers’ talk demonstrates more value distribution in the 

economy (26%), environmental science (25%), sociology/culture (17%), and 

ethics/morality (17%) subject areas. However, the teachers’ talk indicates less 

aspects of value in the policy (15%) subject area. 

 

Figure 9. The value aspect distribution from the five subject areas 

based on three participating groups’ talk concerning the practice of 

fishing 
 

The next section presents the third research question's findings concerning 

similarities and differences in the knowledge aspect content. 

6.3. Similarities and differences of content in the 

knowledge aspect 

This section presents the results of the third research question concerning 

similarities and differences of content regarding the knowledge aspect identi-

fied from the three groups of participants. In this study, the term knowledge 

refers to concepts, evidence, or theories or laws within the subject areas (See 

also Chang Rundgren & Rundgren, 2010). The results indicate some similar-

ities and differences among the talk of the participating groups in the 
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knowledge aspect related to the practice of fishing.  

In identifying similarities and differences concerning the content in the 

knowledge aspect among different participating groups, the author developed 

four categories and nine subcategories. These are fishing methods (C1) sub-

categorised into traditional fishing methods (C1.1), modern fishing methods 

(C1.2) and destructive/ illegal fishing methods (C1.3) and fish population in 

the fishing areas (C2), which was further subcategorised into fishing for 

household (C2.1) and fishing for employment (C2.2).  

Other categories are environmental impact (C3), which are mangrove hab-

itat (C3.1) and brackish water, salt water, and freshwater (C3.2). Other sub-

categories are controlling fish availability and fish’ living environment (C4), 

which was further subcategorised into external (C4.1), monitoring and con-

trolling, and internal (C4.2) enforcement of the laws. These categories and 

subcategories are analysed using various subject areas (Table 6).
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The plus sign (+) in Table 6 indicates areas where the participants’ talk 

expressed the knowledge aspect, in particular subcategories linked to the SEE-

SEP model's five subject areas. Similarly, empty spaces denote areas where 

that subcategory was not found in the participants’ talk linked to the subject 

area. The following section provides a detailed description of the subcatego-

ries resulting from the participants’ talk cognisant of the subject areas. 

6.3.1. Participants’ talk about environmental science 

subject area 

In this subject area, the author identified the aspects of knowledge from the 

talk of the three participating groups in relation to the environmental science 

subject area into six subcategories, namely traditional fishing methods (C1.1), 

modern fishing methods (C1.2), destructive or illegal fishing methods (C1.3), 

mangrove habitat (C3.1) and brackish water, saltwater and freshwater (C3.2) 

and monitoring and controlling. The information about each subcategory is 

presented in detail. 

C1.1.  Traditional fishing methods 

This subcategory was identified as the main fishing method used by full-

time and part-time young fishers in the Rufiji Delta. These participants noted 

that traditional fishing methods are characterised by long-lines, fixed traps, 

and floating nets that are typically traditional. They also say that traditional 

fishing methods are determined by the fishing location, size, and type of fish 

caught. For example, it was found out that five-spot herring "mbarata" tend to 

be caught using floating nets. The following are some examples of partici-

pants’ talk about traditional fishing methods: 

FT13: Everybody here learns how to fish using lines. Fishing using lines is our 

traditional method. We also use bait, such as rotten fish attached tightly to 

hooks. The bait tends to attract big fish. When the fish swallows the bait, the 

hook gets inside its mouth. By doing so, the fish is hooked.  

PT18: We use a floating fish net to catch five-spot herring. Five-spot herring 

swim on the surface of the water. We spread the net over the water, making it 

hang vertically with the support of stones, plastic bottles, or wood. When the 

fish swim around, they are trapped. 

 In these two examples, the expressions of the participants’ practice of fish-

ing indicate knowledge of fishing tools and knowledge about fish size. In other 

words, these participating groups are likely to possess knowledge of light and 

heavy objects concerning the law of flotation. Knowledge of floatation is ev-

idenced when they talk about heavy objects such as stones that sink in water. 

Also, full-time and part-time young fishers’ talk about light objects such as 

plastic that float on water because they are lighter. The talk which touched on 
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the function of traditional fishing gears related to fish species were expressed 

in the environmental science subject area. 

In this subcategory, there were some notable similarities and differences 

regarding the practice of fishing. The results indicate that both full-time and 

part-time young fishers share the same views about their methods of fishing. 

They seem to possess similar knowledge about the different ways of using 

traditional fishing tools. Despite this similarity, part-time fishers (PT21) ex-

press more knowledge about traditional fishing methods. For example, part-

time fishers talk about the practice of setting fishing tools in water, the func-

tions of light and weight of different objects, types of fish species, and fish 

location. It is important to note that the subcategory of traditional fishing 

methods did not feature at all in the teachers’ talk. 

C1.2.  Modern fishing methods 

Modern fishing methods form the second subcategory under the main cat-

egory of fishing methods. The part-time fishers mentioned modern fishing 

methods as those which could help fishers catch various fish species. Their 

desire to use modern fishing methods is exemplified in the following extract. 

PT12:  But we need to use modern engine boats to enable us to reach far into 

the deep sea, to catch mullet. 

The above expression illustrates that some small species are normally 

found in the deep. Knowledge of fishing counts as evidence that part-time 

fishers have knowledge of modern fishing methods. This kind of knowledge 

was linked to the environmental science subject area. 

C1.3.  Destructive/illegal fishing methods 

Illegal fishing methods form the third subcategory. All three participating 

groups demonstrated knowledge about the effect of destructive or illegal fish-

ing methods on fish availability and the fish living environment. For example, 

full-time and part-time fishers link destructive or illegal fishing methods to 

the fisher’ lives. They noted that destructive fishing methods tend to affect 

fish reproduction sites. They also demonstrated the knowledge that by-catch 

kills young fish, which poses a threat to sustainable fishing. Furthermore, the 

teachers discovered how various organisms depend on each other. They be-

lieve that using destructive fishing methods kills some organisms, affecting 

the ecosystem, as evidenced in the following quote.  

FT13: It is dangerous to use fishing nets with small holes when fishing, as they 

tend to catch immature fish. Through by-catch, some fish species die, hence 

affecting availability. 

PT15: Some fish nets appear to be modern, but they are very destructive when 

used at fish reproduction sites. These fishing nets tend to catch young fish. 
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TR09: The destructive fishing methods seem to kill young fish and other or-

ganisms, disturbing the interdependence of various organisms. 

From the above extracts, one can note the participants’ knowledge of the 

effect of destructive fishing methods on fish reproduction, growth, and the 

ecosystem. The author linked this concept to the environmental science sub-

ject area. As can be observed, all three groups of participants express similar 

views that destructive fishing methods tend to affect fish species. A similar 

knowledge that can be observed in their talk, is that destructive fishing meth-

ods kill immature fish, ultimately affecting the fish population. They talk 

about the effects of destructive fishing methods. Teachers show a better un-

derstanding of environmental science than young fishers. For example, teach-

ers demonstrate knowledge of the existing relationships among marine organ-

isms. 

C3.1.  Mangrove habitats 

All three groups of participants mentioned mangrove trees as the most con-

ducive habitat for fish species. They noted that mangroves are preferred as 

they act as a source of food and a safe reproduction site for fish, as evidenced 

in the following extracts. 

FT04: When female fish are ready to lay eggs, they move to an area with no dis-

turbance, such as mangrove areas.  

PT10: Fish eat small living organisms such as worms, insects, wasps, ants, spi-

ders, and mosquitoes found around mangrove trees. 

TR07:  When I teach about "our environment" (one of the topics in the primary 

school syllabus), the students are motivated to talk about the importance of man-

grove habitat to the life of fish. 

 The above quotes indicate that all three groups of participants have 

knowledge of fish reproduction and fish feeding systems. Knowledge of fish 

reproduction is seen in their awareness of mangrove trees and their role in the 

practice of fishing. For example, they noted that mangrove trees are suitable 

sites for fish to lay their eggs, as the eggs cannot be moved by water. The 

participants also described the interdependence between fish and mangrove 

trees. In light of this conceptualisation, the author placed this content in the 

environmental science subject area. All three groups of participants appreci-

ated the role that mangroves play in fish survival. They noted that mangroves 

act as a fish habitat, a fish reproduction site, and a food source for fish.  

C3.2. Brackish water, salt water, and freshwater  

According to the participants’ talk, brackish water in the study area refers 

to a mixture of fresh water from the Rufiji River and saltwater from the Indian 
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Ocean. All three participating groups express that there is a close relationship 

between water characteristics and some fish species' availability, as shown in 

the following quotes:  

FT03: During the flooding period, brackish water is not conducive to fish spe-

cies, such as five spot herring. Fish species such as eels, tilapia, and African 

air-breathing catfish are found in abundance during the flooding. 

PT06: We normally get different fish species here depending on whether the 

water is salty or fresh. For example, as you can see, during this rainy season, 

we cannot get inshore shrimp. 

TR08: In the delta, fish species are normally determined by seasons because 

they tend to determine the number of fish species and volume of water. 

 As per the participants’ talk, two main ideas emerge. These are the influ-

ence of water characteristics and seasons on fish availability. All three partic-

ipating groups express their knowledge of the seasons during which certain 

fish species are available. This kind of knowledge is connected to the environ-

mental science subject area. The three above quotations indicate that the par-

ticipating groups have similar knowledge concerning the relationship between 

water conditions and fish availability. The participants seem to demonstrate 

knowledge of the influence of seasons on fish availability that, in some sea-

sons, fish species are few, while in other seasons, fish are plentiful. Further, 

the groups of full-time young fishers and teachers noted that water movement 

affects fish availability. A few examples are provided hereunder. 

FT12: The freshwater entering the sea area tends to deposit more sand, hence 

making the water shallower. As a result, the depth of the sea decreases, affect-

ing big fish in brackish water, such as ‘sanje ', that prefer deep water. They 

normally run away. 

TR04: During the outflow of the Rufiji River, sediments are transported and 

deposited in the delta. This process tends to lower the depth of the delta. Fish 

that enjoy deep-water move to other places, affecting fish availability. 

 The two quotes (FT12 & TR04) explain how the movement of seawater 

leads to sedimentation and fish mobility. All full-time young fishers and the 

teachers thought that the deposition of materials such as sand normally results 

in shallow water. According to them, shallow water tends to move fish away.  

It is possible to notice similar knowledge in full-time and teachers’ talk 

about the effects of the environment on fish species availability. They both 

noted that when water moves, it carries away some sediments. These sedi-

ments are deposited on water bodies, lowering their depth. The participants 

indicate that some fish species prefer deep water, while others do not. From 

the participants’ talk, one can note that they demonstrate knowledge of the 

environment related to the environmental science subject area. 
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C4.1. Monitoring and controlling  

The Rufiji Delta, like other water bodies in the world, experiences inap-

propriate fishing practices. Inappropriate fishing includes fishing by using in-

appropriate fishing gear and illegal methods on issues related to ensuring good 

fishing. Thus, full-time and part-time young fishers’ talk centred on the need 

to have a monitoring and controlling mechanism for fish resources. The fol-

lowing quotes provide examples. 

FT14: We have been experiencing people from outside the delta coming here 

to fish using dragging nets, which capture immature fish. In curbing this prob-

lem, we need our fisheries officers to have control mechanisms such as allowing 

people with a fishnet of three inches to practice fishing. These fishnets are good 

as they are capable of catching big fish only. 

PT21: We control our fish resources by using fishnets from two inches and 

above to avoid catching immature fish, and for inshore shrimp, we use fishing 

nets with a small opening of 0.5 inches. 

From the two quotes above (FT14 & PT21), one can deduce that full-time 

and part-time young fishers demonstrate knowledge of two main issues: (1) 

the importance of preserving fish resources and (2) the need to use a certain 

type of fishing gear for catching fish of species-specific size. Full-time and 

part-time young fishers believe that controlling fishing gear could lead to an 

increase in fish reproduction, as they will no longer catch immature fish. This 

kind of content was categorised in the environmental science subject area. 

The two groups of participants’ expressions indicate similar knowledge of 

the effects of destructive fishing practices. They are calling for monitoring and 

controlling mechanisms by using appropriate fishing gear such as fishnets in 

the pursuit of preserving fish resources. Next are the participants’ talk linked 

to the economy subject area is presented. 

6.3.2. Participants’ talk about the economy subject area 

In this section, the author presents findings from the participating groups’ 

talk related to the economy subject area in five subcategories, namely tradi-

tional fishing methods (C1.1), modern fishing methods (C1.2), fishing for 

households (C2.1), fishing for employment (C.2.2), monitoring and control-

ling (C4.1). A detailed description of each subcategory is presented in the fol-

lowing sections. 

 C1.1. Traditional fishing methods 

Traditional fishing methods were identified from the schoolteacher’s talk 

as fishers mostly appeared to express their views related to the Rufiji Delta 

fishing method. According to the teachers, Rufiji Delta fishing methods can 

retard the economic development of the fishing community in the area, as one 

of the participants explains: 
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TR07: The economy itself is an issue of concern because people consider fish-

ing one of the activities that can provide them with daily income. However, 

fishers are confined to traditional fishing methods within the same fishing 

grounds, which does not allow them to improve their income for a better life.  

The above quote (TR7) indicates teachers’ knowledge of the relationship be-

tween the type of fishing methods used and the fishing community’s economic 

development. This kind of content is associated with the economy subject 

area. 

C1.2. Modern fishing methods 

All three participating groups underscored the importance of using modern 

fishing methods in bringing about economic development. They further 

claimed that modern fishing methods could improve their income. This con-

tent is supported by the following excerpts. 

FT09: We wish we could use modern fishing methods to get more fish for our 

customers who live in big cities like Dar es Salaam. 

PT21: We need to use modern fishing technology to catch big fish and to access 

big fish markets in the cities. 

TR02: Most of our young fishers cannot compete with other fishers who catch 

a large number of big fish by using modern methods, such as motor boats and 

other advanced technology in various fishing grounds. 

The quotes (FT09, PT21, & TR02) indicate participants’ knowledge of eco-

nomic issues such as supply and demand. They all point out that using modern 

fishing methods could manage supply and demand issues. Such participants’ 

talk reveals content related to knowledge in the economy subject area. All 

three participant groups expressed similar knowledge that modern fishing 

methods contribute to a large number of big fish catches. According to them, 

catching large fish has a significant economic gain. 

C2.1. Fishing for household 

All three participating groups’ talk indicated that fishing is a source of food 

and income. According to their views, the Rufiji Delta’s fishing community 

sells fish products to fulfil other basic requirements. The following participant 

narratives elaborate. 

FT03: We mainly fish for our household consumption. In some situations, we 

get large fish, such as grouper. This type of fish is nutritious and expensive. We 

are forced to sell it to get money for other uses, such as buying food and medi-

cine. 

PT07: We mostly get benefit from eating inshore shrimp because we catch them 

plentifully. We also dry them and sell them to buy foodstuffs like maize flour 

and beans. 
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TR01: Young fishers’ fish for food and business. We normally see them selling 

fish to local agents who store them in insulated boxes. 

 The three excerpts (FT03, PT07 & TR01) convey participants’ knowledge of 

the market value of different types of fish and fish preservation techniques. 

They note that fish products have been a source of income, helping them meet 

other life requirements. Aware that fish are perishable, the participants seem 

to know about preserving them using different drying and freezing methods. 

This kind of content is relevant to the economy subject area. As observed in 

the participants’ talk, similar knowledge is evident when they discuss the im-

portance of fish products. They all note that fishing is the main source of food 

and income in the Rufiji Delta. In some instances, they sell some fish for 

money to buy other household necessities, such as food and clothes. 

C.2.2. Fishing for employment 

This subcategory focused on the fishing enterprise as employment. Fishing 

as a source of employment opportunities was evidenced by all three partici-

pating groups’ talk. They require this income to create more employment op-

portunities and to fight poverty. According to the three participating groups’ 

talk, they aspire to be employed in the fishing industry. However, they cannot 

afford capital and fishing technology. The following excerpts substantiate 

their views concerning fishing as a source of employment. 

FT15: We have been experiencing a small number of fishing catchment areas 

along the seashore. Our traditional fishing methods do not support us getting 

to various areas with plenty of fish. We just fish around the [shallow waters]. 

We do not have the technology to fish in the deep sea. You know, the deep sea 

has many species of fish. So, we engage in contracts with fishing companies 

who employ us. 

PT06: Our relatives are employed in selling fish to others. Other fishers col-

laborate with other fishing companies with modern fishing gear such as motor 

boats.  

TR05: Our young people demand capital and technology, which they cannot 

afford. They are forced to be employed to make their living. 

In these quotes (FT15, PT06, & TR05), the three groups demonstrate 

knowledge of several economic-related matters, such as employment con-

tracts and fishing as a collaborative activity. This kind of content was catego-

rised in the economic subject areas. Similar knowledge from the participants’ 

talk about the contribution of fishing to employment is also evident. They all 

acknowledge that fishing provides employment opportunities for young peo-

ple in the Rufiji Delta that contributes to their economy. 

C.4.1. Monitoring and controlling  

In this subcategory, part-time young fishers and teachers express a need to 

monitor and control fish resources for economic gain (see excerpt below). The 
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participants note that fish resources tend to diminish in the Rufiji Delta as a 

result of destructive fishing equipment and an increased number of fishers, 

which the fishers feel has a negative economic impact on people in the area. 

They call for government intervention through monitoring and controlling the 

use of inappropriate fishing equipment. The teachers are also aware of the 

human population growth in the Rufiji Delta, which impacts fish availability. 

They feel that controlling inappropriate fishing practices would bring eco-

nomic gains due to improvement of fish stocks as well as through collection 

of fees from the sales. A few quotes from the participants’ talk reveal the im-

portance of monitoring and controlling fish availability. 

PT14: In my view, fish resources may disappear due to the use of inappropriate 

fishing gear, which will affect our economy as we depend on fish for survival. 

So, there is a need for the government to control fishing practices. 

TR4: We have been experiencing an influx of people in our fishing areas. An 

increased population has posed a great threat to the existing fish resources. We 

call upon responsible authorities to monitor and control the increasing number 

of fishers by registering fishers and fish resources. Having data for fishers will 

force every fisher to pay related fees that can be used for activities related to 

controlling fish reproduction and availability. 

In the excerpts (PT14 & TR4), it is clear the participants are convinced that 

monitoring and controlling fishing would ensure that individuals and the na-

tion at large benefit from fish resources. This kind of content was linked to the 

economic subject areas. The part-time young fishers and teachers seem to pos-

sess similar knowledge that inappropriate fishing equipment affects the Rufiji 

Delta’s economy and urge the government to introduce monitoring and con-

trol mechanisms to ensure that the community benefits sustainably from fish 

resources. The next subsection presents participating groups’ talk related to 

sociology subject areas.  

6.3.3.  Participants’ talk about the sociology/culture subject 

areas 

 The three participating groups’ talk about the sociology/culture subject 

areas revealed six subcategories of knowledge, namely traditional fishing 

methods (C1.1), modern fishing methods (C1.2), fishing for households 

(C2.1), fishing for employment (C2.2), mangrove habitats (C3.1), and moni-

toring and controlling (C4.1). A detailed description of each subcategory is 

provided in the following section. 
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C1.1. Traditional fishing methods  

All three participating groups’ talk indicated that fishing is an inherited 

practice. They noted that children in the Rufiji Delta, like other fishing com-

munities worldwide, acquire knowledge about fishing from their elders on-

site in the fishing grounds. 

FT12: We are fishing with our elders. We are assigned to set traps inshore and 

other minor duties. 

PT25: During holidays, we normally accompany our elderly to fishing grounds. 

There, we learn about various fish species, fish habitats, and fishing techniques. 

TR05: It is common to find women with their children on fishing grounds close 

to their home areas. Later, these children are likely to engage in fishing activ-

ities.  

The quotes (FT12, PT25, & TR05) demonstrate how the three participating 

groups had developed their knowledge of fishing skills informally. The 

knowledge aspect, which they acquire includes knowledge of fish species and 

how to set traps. One can conclude that fishing is a generational activity to the 

extent that it has become part of their culture, which is related to the sociol-

ogy/culture subject areas. The similar knowledge, which can be depicted by 

the three groups of participants, had certain values and skills for fishers. The 

participants are demonstrating sociological knowledge that fishers in the Ru-

fiji Delta employ traditional fishing methods as learned from their elders. 

However, sharing the same knowledge, the participating teachers have indi-

cated the role played by women in teaching fishing practices to young fishers.  

 C1.2. Modern fishing methods 

This subcategory indicated that only one group of full-time fishers had any 

ideas about the link between modern fishing and sociological/cultural issues. 

To them, the use of modern fishing methods such as modern boats seemed to 

inculcate a sense of individualism, as expressed by one of the full-time fishers: 

FT15: We enjoy fishing together, even though our traditional fishing methods 

do not yield as many fish. It is different from those who employ modern fishing 

methods. You find very few fishers in modern boats.  

When using traditional fishing methods such as the dugout canoe, full-time 

young fishers regard themselves as one community. Traditional fishing is sup-

ported by a community of practice, a theoretical framework guiding the cur-

rent study (Wenger, 1998). The framework suggests that, through their inter-

actions, people create communities of practice. While it is possible for full-

time young fishers to develop their community of practice through traditional 

methods, it is different from those who use modern fishing methods. This con-

tent knowledge is related to the sociology/culture subject areas. 
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C2.1. Fishing for household  

Fishing for household purposes was identified by all the three participating 

groups, as shown in the following excerpts. 

FT06: We, as women, cannot go far into deep water using fishing boats. In-

stead, we fish inshore using bite traps for home consumption. We are also en-

gaged in frying and selling shrimp and various fish species.  

PT08: Normally, we depend on inshore shrimp and spot herring as our house-

hold’s main sources. During dry seasons, we dry and serve them for household 

consumption. 

TR09: Men and women are engaged in fishing, usually for food. Men go off-

shore to fish for large shrimp, while women catch inshore shrimp, as women 

cannot move into deep water. 

 The participants’ talk demonstrates that fish products are the main source 

of food in the Rufiji Delta. They also show the role of men and women in the 

practice of fishing. For example, while men are capable of moving offshore, 

women tend to fish inshore. From their talk, it is also clear that the Rufiji peo-

ple have developed a culture of preserving fish products since fish is their 

main source of food. The knowledge aspects related to the sociology/culture 

subject areas are gender roles, fish preservation skills, and types of foods. 

Similar knowledge in Rufiji Delta society concerns how to locally process fish 

products for household consumption. 

C2.2. Fishing for employment 

In this subcategory, all three participant groups noted that fishing had cre-

ated employment opportunities in the Rufiji Delta community. In their view, 

employment opportunities have been created by the population increase. 

FT12: When compared to the past, there has been an increase in the number 

of fishers in our Delta. Rich people still employ some fishers despite this in-

crease; one fishing officer still manages us. This officer cannot manage the 

fishing grounds in the Delta efficiently.  

PT20: The officers employed by the fisheries department normally provide fish-

ing education to fishers. Fishers benefit from employers. 

TR04: Fishing has attracted many people to the Rufiji Delta, seeking employ-

ment in the fishing industry. 

 The participants’ talk related to knowledge about several fishing and em-

ployment issues, challenges faced by fishing authorities in managing the in-

creased number of fishers, fishing officers’ role in providing fishing educa-

tion, and the contribution of fishing to employment creation. This kind of 

knowledge was categorised under the sociology/culture subject areas. 
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C3.1 Mangrove habitat 

In this sub-category, the group of full-time young fishers’ talk revealed that 

people in the Rufiji Delta have been cutting down the mangrove trees that 

provide a habitat for various fish species, as shown in the following extract. 

FT14: We can say that fish tend to live in calm and shaded areas around man-

groves. However, people have been cutting down mangrove trees for other uses. 

Cutting [mangroves for] firewood has caused the disappearance of some fish 

species. 

This group of full-time young fishers demonstrates knowledge of how so-

ciety can affect fish habitats. This knowledge has been categorised in the so-

ciology/culture subject areas. 

C4.1 Monitoring and controlling  

The full-time young fishers’ talk indicated a need to develop monitoring 

and control mechanisms to preserve fish resources. They further noted that 

societies should trust and support the establishment of government monitoring 

and controlling mechanisms. 

FT14: There is a need for society to develop trust among ourselves and trust 

the government’s efforts to monitor and control fish resources. 

The excerpt (FT14) demonstrates the full-time young fishers’ knowledge 

of the role of society in supporting government efforts to monitor and control 

fish resources for sustainable use. This knowledge is categorised in the soci-

ology/culture subject areas. The following subsection reports talk about policy 

subject areas. 

6.3.4. Participants’ talk about policy subject areas 

The participating groups’ talk relating to policy subject areas identified 

knowledge in four subcategories, namely traditional fishing methods (C1.1), 

destructive or illegal fishing methods (C1.3), fishing for households (C2.1) as 

well as enforcing the laws (C4.2). A detailed description of each subcategory 

is provided in the following section. 

C1.1. Traditional fishing methods 

The full-time and part-time young fishers’ talk revealed that fishers in the 

Rufiji Delta use traditional fishing methods to follow established policies. The 

following two quotes serve as examples. 

FT19: We have been adhering to fishing rules concerning fishing gear. The 

traditional fishing methods we use must meet the required standards, such as 

catching specific shrimp and five-spot herring. 
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PT05: When catching fish, we normally consider fish species and fishing meth-

ods. For example, to catch big fish such as groupers and tilapia, we use fishnets 

with bigger openings. 

 The two quotes (FT19 & PT05) seem to convey the participants’ 

knowledge of rules and regulations about the practice of fishing. For example, 

the full-time young fishers’ talk showed that they know the existing rules and 

regulations about traditional fishing methods, such as the required fishing 

gear. The part-time young fishers also seemed to be aware of the traditional 

fishing methods, which consider fish species' size. Essentially, one can note 

that both groups share the same knowledge of the established policies con-

cerning the practice of fishing in the Rufiji Delta. In this view, the knowledge 

developed is based on the type of traditional fishing methods. 

C1.3. Destructive or illegal fishing methods  

All three participating groups’ talk demonstrate knowledge of various pol-

icies against the use of destructive or illegal fishing methods in the Rufiji 

Delta. The following three quotes serve as examples. 

FT 11: The fisheries officers always instruct us on the need to use appropriate 

fishing methods. We can easily identify fishers who use destructive fishing 

methods such as dynamite and dragging nets due to this information. 

PT22: It is against the law to use fishnets with small openings in the fish breed-

ing areas. 

TR05: The government and other stakeholders are taking some initiatives to 

control destructive fishing methods. There is a need for the government to enact 

laws and regulations which could help to protect fish in their living environ-

ment. 

All three excerpts (FT 11, PT22, & TR05) have shown participants’ 

knowledge of the rules and regulations which prohibit them from using de-

structive or illegal fishing methods. The full-time young fishers, for example, 

in their talk, revealed that through education on the practice of fishing, they 

could know other fishers who use destructive or illegal fishing methods. Like-

wise, the part-time young fishers seem to be aware of the rules and regulations 

which prohibit them from using destructive or illegal fishing methods, while 

the school teachers’ talk indicated their awareness of what the government has 

done concerning prohibiting destructive or illegal fishing methods. The three 

participating groups seem to have similar knowledge of the policies and ef-

fects of destructive fishing methods on fishing activities. This kind of 

knowledge is categorised in the policy subject areas.  
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C2.1 Fishing for household  

The teachers’ talk indicates that fishers should adhere to the fishing rules 

and regulations to ensure fish availability for household consumption, as the 

following excerpt explains. 

TR06: As fish is the main source of food here, the fishing authority has been 

instructing fishers on appropriate fishing areas and adherence to rules and 

regulations concerning the practice of fishing. 

 The excerpt (TR06) indicates teachers’ knowledge of how rules and reg-

ulations are used to protect fish resources in the Rufiji Delta. According to the 

teachers, the rules and regulations are expected to help the fishing community 

to maintain fish availability as the main source of food and income in their 

households. This kind of knowledge is categorised in the policy subject areas. 

C4.2. Enforcing the laws 

The three participating groups’ talk revealed their knowledge of law en-

forcement to protect fish resources in the Rufiji Delta, as demonstrated in the 

following excerpts. 

FT05: Concerning proper fishing practices, the fishing authorities punish fish-

ers who go against the established rules and regulations. 

PT07: Every fisher should know what is good and bad concerning the practice 

of fishing. Therefore, there is a need to put in place laws to punish those who 

practice illegal fishing.  

TR06: There is a need for fishers to ensure that fishing rules and regulations 

are implemented in the delta. 

 The quotes (FT05, PT07 & TR06) indicate the participants’ knowledge of the 

need to enforce laws protecting fish resources. For example, the full-time 

young fishers noted that fishers who disobey fishing rules and regulations in 

the Rufiji Delta are normally punished. Part-time young fishers are enforcing 

the laws. They have insisted on establishing rules and regulations to punish 

those who practice illegal fishing. However, the teachers are calling for fishers 

to monitor each other in enforcing rules and regulations about fishing practice. 

Through the participants’ talk, one can see their similar knowledge of the need 

to devise various mechanisms to enforce the laws protecting fish resources. 

This content knowledge was positioned in the policy subject areas. The fol-

lowing subsection displays talk about the ethics/morality subject areas. 

6.3.5.  Participants’ talk about ethics/morality subject areas 

The three participating groups’ talk revealed ethics/morality subject areas 

in three subcategories, namely destructive or illegal fishing methods (C1.3), 
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fishing for employment (C2.2), monitoring, and controlling (C4.1). In the fol-

lowing section, the author presents a detailed description of each subcategory. 

 

C1.3. Destructive or illegal fishing methods 

The part-time young fishers and the teachers note that some fishers in the 

Rufiji Delta use destructive or illegal fishing methods contrary to ethical or 

moral standards. The two excerpts demonstrate this explanation. 

PT13:  Some fishers use prohibited fishing methods, use explosive methods to 

kill immature fish. 

TR06: Very often, some fishers do not consider appropriate fishing methods 

when fishing. For example, we have witnessed the seizure of more than 50 ille-

gal fishnets between January and April this year. 

From the participants’ excerpts (PT13 & TR06), one can note their 

knowledge of ethical or moral issues about using destructive/illegal fishing 

methods. For example, the part-time young fishers’ talk indicates their 

knowledge of the effects of using explosive fishing methods. They note that 

this situation has breached the fishing community's moral or ethical standards 

that promote sustainable fishing.  Meanwhile, the teachers’ talk indicats their 

knowledge of some fishers maintaining the use of inappropriate fishing meth-

ods, which is unethical. This knowledge content was located in the ethi-

cal/moral subject areas. Succinctly, the part-time young fishers and teachers 

in the Rufiji Delta seem to have similar knowledge on ethical or moral issues 

concerning the effect of destructive fishing methods on fish resources. 

C2.2.  Fishing for employment 

The teachers’ talk showed that when the fishing community observes the 

moral issues concerning fishing, the fishing activity could greatly contribute 

to employment opportunities in the Rufiji Delta, illustrated in the following 

excerpt: 

TR02: Fishing has been the main source of employment in the Rufiji Delta. In 

enhancing this, the fishing community should always strive to adhere to ethical 

issues concerning fishing practice, such as using appropriate fishing gear. 

 In this quote (TR02), teachers’ talk have shown that fishing is the main 

source of employment opportunities for many young people in the Rufiji 

Delta. They have further pointed out that observing moral fishing standards 

could ensure sustainable fishing, hence sustainable employment. According 

to them, moral fishing standards include the use of appropriate fishing gear. 

This content knowledge was linked to the ethics/morality subject areas. 
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C4.1. Monitoring and controlling  

Monitoring and controlling are among the subcategories of the main cate-

gory of controlling fish resources.  It was only the group of teachers that were 

in this subcategory. They pointed out the decline of fishing grounds in the 

Rufiji Delta. The group of participating teachers believed that monitoring and 

controlling the fisher' living environment could sustainably maintain fish spe-

cies. The following excerpt indicates this perspective. 

TR08: Nowadays, the fish population has gone down in the Rufiji Delta. Alt-

hough fishers have the right to fish on different grounds in the country, moni-

toring and controlling mechanisms are important for protecting fishing re-

sources. 

The quote (TR08) indicates the teachers’ knowledge of the need to have 

monitoring and control measures in the practice of fishing. Teachers believe 

that integrating monitoring and control measures into the practice of fishing is 

important due to the decline in fish species. This view was revealed to reflect 

content knowledge related to the ethics/morality subject areas. 

6.3.6. Summary  

In conclusion, the knowledge aspect features in all the three participating 

groups in the environmental science subject areas. The main contents linked 

to knowledge aspects of the environmental science subject area are modern 

fishing methods, the effect of destructive or illegal fishing methods, and man-

grove trees' role in fish habitat and reproduction. Others are the relationship 

between brackish water, salt water, freshwater and the availability of fish spe-

cies, the effect of water movement on fish availability, and the importance of 

instituting monitoring and controlling mechanisms for preserving fish re-

sources. The responses provided by the two participating groups in this sub-

category indicate; firstly, that ethics/morality subject areas are central to sus-

taining fishing practice. Ethics/morality guide people on what to fish and how 

to fish for lifelong productivity. Secondly, ethics/morality is linked to 

knowledge of how part-time young fishers and teachers express the impact of 

destructive or illegal fishing methods. Those participants are able to explain 

the impact of such methods, causes, and strategies to address illegal or de-

structive practices in fishing. In terms of differences and similarities in the 

content aspect, the two participating groups express the same thing in different 

languages. 

Nevertheless, the teachers talk more about fishing for employment and its 

connection to ethical/moral issues. Also, the teachers view the rights of the 

fishers in the fishing areas. In other words, the teachers are expressing a sense 

of ethics/morality in dealing with the practice of fishing. The similarities and 

differences in the content's value orientation are presented in the following 

section. 
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6.4. Similarities and differences concerning the 

value orientation  

This section presents the fourth research question’s results, which sought 

to determine the similarities and differences in value orientation of the content 

in the knowledge aspect identified in the three participating groups’ talk. The 

analysis shows that the knowledge and value aspects are interwoven in the 

participants’ talk concerning fishing issues. Therefore, as with research ques-

tion three, the talk was also guided by the same four main categories and nine 

subcategories. Based on the participants’ talk, the author notes some similari-

ties and differences in different subcategories in the value orientation of the 

content in the knowledge aspect when linked to subject areas (Table 7). 

In Table 7, the plus sign (+) indicates the participants’ talk with a positive 

value orientation, while the negative sign (–) indicates the participants’ talk 

with a negative value orientation. While the empty space indicates talk with 

neither positive nor negative value orientation. The following section provides 

a detailed description of the subcategories resulting from the participants’ talk.
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6.4.1. Value orientation in environmental science subject area 

 The participating groups’ talk relating to environmental science subject 

areas identified value aspect in six subcategories, namely traditional fishing 

methods (C1.1), modern fishing methods (C1.2), destructive or illegal fishing 

methods (C1.3), fishing for households (C2.1), mangrove habitats (C3.1), 

brackish water, saltwater and freshwater (C3.2) and monitoring and control-

ling (C4.1). In the following section, a detailed description of each subcate-

gory is provided. 

C1.1. Traditional fishing methods 

In general, all three participating groups’ talk conveyed content relating to 

value orientation linked to the environmental science subject area. The fol-

lowing excerpts serve as examples. 

FT12: With our fishing vessels, it is very challenging to go fishing in the Indian 

Ocean during high tides as our vessels cannot go against the wind direction 

for fear of losing our lives and fishing vessels. 

 PT17: We do not carry out fishing activities when it is too windy as we can be 

drowned together with our vessels. We usually wait for southern winds, which 

are normally cool. 

 TR06: Young fishers do not fish during rough weather, fearing for their 

lives. Therefore, they need to consider weather conditions before embarking 

on fishing. 

 The quotes (FT12, PT17 & TR06) indicate that the three participating 

groups’ talk have shown value orientation on the relationship between the 

fishing environment and their lives as well as the fishing vessel safety. The 

full-time young fishers express their concerns that the use of traditional fishing 

vessels during high tides could lead to some threats, including costing fishers’ 

lives. In the same line of argument, part-time young fishers seem to attach 

value to their lives, as they have pointed out that they usually fish during mild 

seasons. The participating teachers also expressed the same concern that 

young fishers should always observe weather conditions before fishing. The 

talk among teachers and fishers revealed that content with value orientations 

is placed in the environmental science subject areas. 

All three groups of participants in this area expressed similar value aspects 

concerning the lives of fishers. This value is drawn from their environmental 

knowledge that some seasons are dangerous for fishing. They demonstrate 

that, in valuing fishers' lives, weather conditions should always be observed 

during fishing. 
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C1.2. Modern fishing methods 

In this subcategory, the full-time and part-time young fishers’ talk indicate 

their value orientation on the role of modern fishing methods in protecting fish 

resources. The following quotes support the argument for modern fishing 

methods. 

FT14: Using engine boats provides us with an opportunity to apply fishnets 

with small holes in deep-sea while safeguarding some species of small 

fish. 

 PT25: We do not allow fishing for immature fish that tend to live inshore. 

Therefore, we prefer to use modern fishing methods that involve engine 

boats capable of getting deep into the sea. 

 The two excerpts (FT14 & PT25) show the full-time and part-time young 

fishers' value orientation on preserving fish resources. For example, full-time 

young fishers demonstrate the value aspect that they prefer to use modern en-

gine boats to safeguard some species. The part-time young fishers also at-

tached the value of protecting immature fish by insisting on modern fishing 

methods. One can see here that these two groups attach a similar value to pro-

tecting immature fish for sustainable fishing. Their knowledge drives this 

value that some modern fishing methods could protect fishers from catching 

immature fish, allowing them to grow into maturity. This content value is as-

sociated with the environmental science subject areas. 

C1.3. Destructive/illegal fishing methods 

The findings in this subcategory indicate that the three groups of partici-

pants view destructive or illegal fishing methods as something that distracts 

them from their moral stance regarding fish species' existence. The following 

three excerpts indicate what the participants said about the fishing methods. 

FT11: The use of illegal methods, such as explosive methods, tends to kill fish 

on the fishing grounds. We need to warn people about the detrimental be-

haviour that affects fish lives. 

 PT15: Here, we blame fishers who use illegal fishing methods since most 

immature fish die. 

 TR09: Fishers who use destructive fishing methods tend to destroy marine 

organisms, including fish. This act demoralizes other fishers who would like 

to see fishing as a sustainable activity. 

The three quotes (FT11, PT15 & TR09) essentially express value orienta-

tion. For example, full-time young fishers demonstrate that fish tend to die 

due to illegal fishing methods such as explosives. They express their dissatis-

faction with the use of such fishing methods, hence advocating the need to 

stop them. The part-time young fishers’ talk has also shown the value of fish 

lives when expressing that illegal fishing methods kill untargeted fish species. 
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The participating teachers’ talk expressed the value of fishing as a sustainable 

activity. Accordingly, they note that sustainable fishing has been affected by 

the use of destructive fishing methods. 

Again, as with the modern fishing subcategory, all three groups of partici-

pants shared the value aspects of the need to protect immature fish. They note 

that destructive fishing methods affect many immature fish's lives, affecting 

fishing activity in the Rufiji Delta. This value attachment can be attributed to 

their knowledge of the effects of destructive fishing methods on fish species. 

This content on value orientation is related to environmental science subject 

areas. 

C2.1. Fishing for household 

In this subcategory, the full-time and part-time young fishers' talk reflected 

value orientation, as indicated in the following excerpts: 

FT10: People here have been cutting mangroves for various uses. The 

mangroves are a habitat for marine organisms, such as long-eyed ghost 

crabs with no use for households. The removal of mangroves affects these 

crabs, which move to our farms. On our farms, they eat rice, which in turn 

affects our household food consumption. 

PT15: In the muddy water around mangroves, there are plenty of long-eyed 

ghost crabs. We do not eat them because they are not edible. We just kill 

them with chemicals because they destroy our rice farms. 

 From the two quotes (FT10 & PT15), it can be deduced that people tend 

to develop negative feelings towards some fish species because they do not 

bring benefits to them. For example, the long-eye-ghost crab is dislikedfor 

several reasons, as they have many bones and eat people's crops. Both full-

time and part-time young fishers also express negative attitudes towards peo-

ple who cut down mangrove trees because, in so doing, they destroy fish hab-

itats. Besides, the full-time and part-time young fishers valued the presence of 

mangrove environments that support the long-eye life-ghost crabs. From those 

few statements (for example, from FT10 and PT17), it could be concluded that 

the participants conveyed value orientation related to the subject areas of en-

vironmental science within the subcategory of fishing for households.  

C3.1. Mangrove habitats 

In this subcategory, the three participating groups attached value to man-

grove trees, as they all recognised the need to take care of mangroves, as they 

are a suitable place for fish habitat, growth, and reproduction, as evidenced in 

the following excerpts. 

 
FT14: The mangrove trees act as a fish habitat, a shade place, and a fish 

reproduction site. Therefore, we should protect the mangrove forest for 

fish survival. 
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PT23: Certainly, we do not need to destroy the mangrove forest because 

young fish grow in this forest to maturity before they move into deep sea-

water. 

 

TR08: We need to encourage people to protect mangrove forests, as they 

are suitable for fish reproduction and growth. 

 

Generally, one can note that all three participating groups express value 

orientation on the relationship between mangrove forests and fish reproduc-

tion and growth. It can be deduced from their talk that they developed positive 

attitudes towards mangrove trees. The relationship between mangrove forests 

and fish reproduction and growth value content is linked to environmental sci-

ence subject areas. Again, one can note a similar value attached to mangrove 

forests by all the three participating groups based on their knowledge of fish 

habitats, food for fish and fish reproduction. 

C3.2  Brackish water, salt water, and freshwater  

Under this subcategory, the full-time and part-time young fishers’ talk 

demonstrate the value of the relationship between water conditions and fish 

availability. The full-time young fishers note that brackish water provides suit-

able food for fish to grow when commenting on this. The part-time young 

fishers note that brackish water is also the source of various nutrients for fish 

to survive. The following quotes serve as examples. 

FT09: Freshwater from the Rufiji River carries different materials and nutri-

ents, which upon arriving in the Delta mix with salt water to form brackish 

water where fish thrive well. 

PT19: The brackish water contains ‘mboji’ (nutrients) in the form of gar-

bage and rotten materials brought during the Rufiji River's flooding. These 

materials are good for the fish to eat and grow. 

Under this subcategory, the two groups of participants have shown value 

in how water conditions contribute to food nutrients and determine fish avail-

ability. The water conditions contributing to food nutrients and determining 

fish availability are placed under the environmental science subject areas. 

Drawing from their knowledge of water conditions concerning fish availabil-

ity, the participants attached value to how water can determine fish availabil-

ity. 

C4.1. Monitoring and controlling  

Under this subcategory, all three groups of participants’ talk reveal value 

aspect in the content on the importance of monitoring and controlling struc-

tures for protecting fish resources in the Rufiji Delta. The evidence on the 

value aspect demonstrated is in the following excerpts. 
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FT15: Having a responsible Beach Management Unit in our area has 

helped us to monitor and control big ships that destroy the nursery area for 

fish reproduction. 

PT17: The government is doing a good thing by involving fishers in mon-

itoring the fisher' living environment. Now, we can get more fish to catch. 

TR01: We can see the importance of controlling fishing and developing a 

sense of accountability by including what influences the fish population's 

growth in the school curriculum. 

In these excerpts (FT15, PT17 & TR01), the full-time young fishers have 

identified the Beach Management Unit's presence in monitoring and control-

ling big ships, which tend to pose threats to fish reproduction sites. The part-

time young fishers appreciate the government’s involvement in monitoring 

and controlling fish resources. On the other hand, teachers, recognising the 

usefulness of monitoring and controlling fish resources, recommend incorpo-

rating fish population topics into the school curriculum. From the extracts 

above, it is clear that all three groups of participants share similar value orien-

tations on protecting fish resources by enacting monitoring and controlling 

mechanisms in the Rufiji Delta. This content value is linked to the environ-

mental science subject area. The next subsection demonstrates the value ori-

entation related to the economy subject area. 

6.4.2. Value orientation in the economy subject area 

The value orientation related to the economy subject area is identified from 

the participants’ talk into five subcategories, namely, traditional fishing meth-

ods (C1.1), modern fishing methods (C1.2), destructive or illegal fishing 

methods (C1.3), fishing for households (C1.2), and fishing for employment 

(C2.2). The following section provides a detailed description of each subcat-

egory. 

C1.1. Traditional fishing methods 

In this subcategory, the full-time young fishers and teachers’ talk indicates 

that the use of traditional fishing methods could not promote positive attitudes 

among the fishing community, as participants explaining in the following ex-

cerpts: 

FT16: By using traditional fishing methods, we normally get few fish catch. 

We cannot sell this small number of fish, but we use it for home consump-

tion.  Therefore, you can see how traditional fishing methods are affecting 

us. 

TR02: By using small crafts, young fishers are confined to shallow water 

and sheltered bays where they normally catch a limited number of fish. 

They are demoralized. 
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According to the participants’ talk, the value aspect is demonstrated among 

the full-time young fishers when linking fish products' economic value using 

traditional fishing methods. They note that traditional fishing methods lead to 

low yields, which are not enough for selling to fulfil other requirements. On 

the one hand, teachers’ talk also show the value attachment on the number of 

fish one gets compared to the type of fishing methods used. They note that 

traditional fishing methods, such as small crafts, inhibit them from getting into 

deep water to get more fish and benefit economically. This kind of value con-

tent is put under the economy subject area. 

In this study, the full-time young fishers and teachers portray similar value 

on the link between traditional fishing methods and economic gain. Their 

value is attached to it as one cannot harvest large number of fish by using 

traditional fishing methods. This value is derived from common knowledge 

that if one uses fishing methods that are not advanced, it cannot benefit him 

economically. 

C1.2. Modern fishing methods 

In this subcategory, all three groups of participants’ talk portray a value 

attachment to modern fishing economic perspectives. Simply put, they all ex-

press that the use of modern fishing methods has a positive impact on the 

economy. The findings, however, indicate that rich people own modern fish-

ing gear in the Rufiji Delta, as the local fishing community cannot afford to 

own it, as shown in the following excerpts. 

FT15: We need better fishing methods, which can support us in reaching 

various fishing grounds to get a large number of fish for household con-

sumption and commercial purposes. 

PT12: We need to advance technology so that we can reach other fishing 

grounds. There, we are sure of getting a large number of fish, hence eco-

nomic gain. 

TR08: Here, business people own modern fishing gear. They have employed 

young fishers who work for them. We feel that young fishers are being ex-

ploited. 

 

The excerpts indicate value orientations expressed by all the three groups 

of participants concerning the role of modern fishing methods in the economy. 

For example, full-time and part-time young fishers seem to prefer modern 

fishing methods. Modern fishing methods can sail to different fishing grounds 

to boost their economy. Teachers, on the other hand, appreciate modern fish-

ing methods for economic growth. However, they note that the Rufiji Delta's 

young fishers are incapable of owning modern fishing gear, which affects 
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them economically as they have to work for modern fishing gear owners. This 

content value is located in the economy subject area. 

In this regard, all three groups of participants seem to attach a similar value 

to the role of modern fishing methods in boosting the economy. They all note 

that the fishing community in the Rufiji Delta, though they cannot afford mod-

ern fishing gear, appreciates that they play a significant role in boosting their 

economy. 

C1.3. Destructive or illegal fishing methods 

Under this subcategory, the teachers express their dissatisfaction with the 

Rufiji Delta's use of destructive fishing methods. They attribute the use of de-

structive fishing methods to the increased number of fishers, which led to a 

shortage of fish. Their evidence is shown in the following excerpt. 

TR03: We have experienced fishers lamenting the use of destructive fish-

ing methods. Their fear is caused by the fact that destructive fishing meth-

ods may lead to some fish species' disappearance, ultimately rendering 

them jobless. 

In the excerpt TR03, the teachers express their views that destructive fish-

ing methods have detrimental effects on fishing resources, which may lead to 

fish extinction, thus affecting the economy of the fishing community in the 

Rufiji Delta and the nation at large. The explanations reveal value aspect 

linked to the economy subject area. 

C2.1. Fishing for household  

All three participating groups’ talk reveal fish products' economic ad-

vantages as food sources and other utilities for many households in the Rufiji 

Delta. The following excerpts show the reality. 

FT03: We mainly fish for our household consumption. We sell some to get 

money for other necessities, such as food and treatments. 

PT11: We get several benefits from fishing. We mainly get food for the 

household. We sell some to buy school uniforms and stationaries. 

TR01: Young fishers’ fish for food and business. We normally see them 

selling fish to local agents who store them in insulated boxes. 

All three participating groups appreciate that fishing activity is useful for 

survival in the Rufiji Delta, from the excerpts (FT03, PT11 & TR01). Firstly, 

it provides food for households. Secondly, fish products are sold to meet other 

households’ requirements. For example, full-time and part-time young fishers 

attach value to the fishing activity as it provides money to meet food and 

health care expenses for their households. The teachers echo the same positive 
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value aspect of fishing activity by citing how young fishers get food and in-

come. I note from the three participant groups that they attach value to fish 

products. This content value from the three groups of participants has been 

linked to the economic subject area. 

C2.2. Fishing for employment 

The three groups' participants revealed more value-related content related 

to economic terms when talking about earning income. The examples of their 

talk are presented in the following excerpts (FT11, PT13 & TR05). Referring 

to earning more income, young fishers are forced to be employed to get their 

fish catch ready for selling. When this happens, the young fishers have to share 

their catch with their bosses. This situation tends to affect the three groups of 

participants. 

FT11: It depends on the availability of catch because of the demand for 

fish, such as catfish, price increases, and people cannot afford it. 

PT13: The advantage of the practice of fishing is that we get fish easily 

and preserve them while waiting for good market prices. 

TR05: Young fishers enter into an agreement with the equipment owners 

and the income accrued is distributed to the young fishers and the equip-

ment owners. 

The three groups of participants’ talk show economic knowledge in differ-

ent ways. Full-time young fishers’ express knowledge of the effect of demand 

in connection to the price. Similarly, the part-time young fishers’ talk show 

their awareness of the quality of the fish products' quality concerning the mar-

ket price. Teachers express economic value when they talk about young peo-

ple's employment in the fishing industry. 

6.4.3. Value orientation in sociology/culture subject area 

 The findings on the value aspects of the participating groups’ talk asso-

ciated with the sociology/culture subject area in three subcategories, namely 

traditional fishing methods (C1.1), destructive fishing methods (C1.3), and 

fishing for employment (C.2.2). A detailed description of each subcategory 

concerning the value aspect in the sociology/culture subject area is provided 

in the following section. 

C1.1 Traditional fishing methods 

This subcategory's findings portray the value orientation expressed by all 

three groups of participants concerning society’s valuing of traditional fishing 

methods in the Rufiji Delta. Commenting on this, the full-time and part-time 

young fishers and the teachers’ talk indicate that traditional fishing methods 
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are mostly used in the Rufiji Delta. They also say that traditional fishing meth-

ods are useful because these methods contribute to sustainable fishing as the 

methods tend to catch the required fish species. Despite the value attached to 

traditional fishing methods, the teachers, for example, note that the methods 

do not produce enough fish. The following three excerpts exemplify this. 

FT16: The traditional fishing methods we use are the ones that have been 

used by our grandparents and elders. They are good as they fish the ap-

propriate fish species. For example, we use a bite trap to catch African 

catfish. 

  T23: The fishing gear we use, such as bait traps and hooks, tends to catch 

targeted fish species such as catfish. These fishing gears are useful as they 

protects immature fish. 

 TR06: The young fishers in the delta use traditional fishing methods, which 

have been used by their elders. Traditional fishing methods are good be-

cause they do not destroy fish habitat, though they are not effective as the 

method does not provide enough yield. 

The three excerpts show that fishers globally, including fishers in the Rufiji 

Delta, tend to employ fishing methods and gear that are dominant in their so-

ciety. They express similar value aspects of traditional fishing methods in their 

societies as they tend to capture appropriate fish species for sustainable fish-

ing. This content concerning value orientation is placed in the sociology/cul-

ture subject area. 

C1.3. Destructive fishing methods 

The findings indicated value orientations among all the three participating 

groups concerning how the Rufiji Delta society perceives the use of destruc-

tive fishing methods. For example, in showing their dissatisfaction with de-

structive fishing methods, they express a habit of reporting all fishers who 

employ destructive fishing methods. On the other hand, teachers express their 

dissatisfaction with destructive fishing methods. They have called for soci-

ety’s cooperation in curbing this menace, as evidenced in the following par-

ticipants’ quotes. 

FT17: We have very good cooperation with our natural resource officers. 

Wherever we notice people using destructive fishing methods, we inform 

them. 

 PT11: We normally experience our elderly reporting to the fishing author-

ities whenever their fellow fishers use destructive fishing methods. 

 TR09: I believe people’s cooperation in society will abolish destructive 

fishing gear and promote sustainable fishing for fishing industry develop-

ment. 
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 Under this subcategory, the three participating groups’ talk indicate that 

they are dissatisfied with the use of destructive fishing methods. Dissatisfac-

tion is attributed to the argument that destructive fishing methods threaten fish 

availability and the fish living environment, hence limiting society’s develop-

ment. All the participating groups seem to share similar value aspects of sus-

tainable fishing by shunning destructive fishing methods, and this kind of 

knowledge is associated with the sociology/culture subject area. 

C2.2. Fishing for employment 

The findings in this subcategory indicate that teachers view fishing as a 

contributing factor in creating employment opportunities for youths in the Ru-

fiji Delta. The following excerpts are saved as examples. 

TR07: In the Rufiji Delta, nowadays, the fishing industry is growing tremen-

dously. It has employed many young people from different parts of the 

country. 

 The teachers' value aspect attached to the fishing activity emanates from 

the fact that the Rufiji Delta relies heavily on the practice of fishing. The value 

aspect concerning the practice of fishing for employment is linked to the so-

ciology/culture subject area. 

6.4.4. Value orientation in policy subject area 

In identifying the value orientations in the policy subject area, the partici-

pants’ talk is categorised into three subcategories, which are mangrove habi-

tats (C3.1), monitoring and controlling (C4.1), and enforcing the laws (C4.2). 

A detailed description of each subcategory is provided in the following sec-

tion. 

C3.1. Mangrove habitats 

The findings in this subcategory indicate that part-time young fishers and 

teachers demonstrate knowledge of the role of mangrove trees concerning fish 

habitat. Also, they talk about the role of the government’s authority in estab-

lishing various policies for protecting mangrove forests in the Rufiji Delta. In 

order to ensure sustainable fishing, the participant talk is presented in the fol-

lowing excerpts. 

TR03: We have noted that many people have responded to the government’s 

order to plant mangrove trees to ensure fish availability. As you know, man-

grove plants are habitats for various fish species. 

 PT11: Fishers are not allowed to cut down mangrove trees without official 

permission from the relevant authorities. If people are allowed to cut down 

mangrove trees as they want, they will destroy fisher' living environment. 
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 As seen in the excerpts (TR03 & PT11), the part-time young fishers and 

teachers express their value orientations on mangrove trees in policy perspec-

tives. In other words, they show that policymakers are responsible for the 

maintenance of mangrove trees, which are suitable for fish habitats. They ex-

press a similar value aspect concerning the role of mangrove trees in fish spe-

cies’ survival. The three participating groups agree that mangrove trees should 

be protected to ensure fish availability. It is from this backdrop that the value 

orientation is linked to the policy subject area. 

C4.1. Monitoring and controlling  

The findings in this subcategory indicate that part-time young fishers and 

teachers are aware of the pressure exerted on the fish resources by the in-

creased number of fishers in the Rufiji Delta. Therefore, they call for the rel-

evant authorities to monitor and control fishers' practices on the fishing 

grounds. The following excerpts demonstrate this. 

TR04: As young fishers cannot compete with those who employ modern 

technology, policies must monitor and control the fishing grounds in the 

delta. 

PT18: Nowadays, fishers are many in our delta and this has created pres-

sure on the fishing grounds. Sometimes, fishers fight over the same fish-

ing grounds. There is a need for the government authorities to see the 

possibility of allocating fishers to different fishing grounds. 

Both excerpts (TR04 & PT18) indicate the value orientations identified in 

the participants’ talk on monitoring and controlling practices towards protect-

ing fish resources. Though the two groups are from different backgrounds, 

they express the same value on fish resources by calling for appropriate mon-

itoring and controlling mechanisms. This content on value orientation is re-

lated to the policy subject areas. 

C4.2. Enforcing the laws 

The findings in this subcategory indicate that both part-time young fishers 

and teachers are aware of the need to enforce laws to protect fish resources. 

The following excerpts serve as examples. 

PT19: It is important to have a community court in our village for those who 

violate the fishing laws, and if it is difficult, further actions need to be taken. 

TR03: The government needs to allow the fishing community to establish by-

laws to control people who practice destructive fishing. 

From the quotes (PT19 & TR03), the participants demonstrate value orien-

tation on the importance of instituting various mechanisms for enforcing the 

laws in the fishing industry. For example, part-time young fishers proclaim 

that establishing a community court could enforce laws concerning fishing 
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practice. On the other hand, the teachers convey that by-laws could refrain 

people from engaging in destructive fishing methods. This content on value 

orientation is linked to the policy subject area. 

6.4.5. Value orientation in ethics/morality subject area 

The value orientation related to the ethics/morality subject area is identi-

fied from the participants’ talk into four subcategories, namely destructive or 

illegal fishing methods (C1.3), mangrove habitat (C3.1), monitoring and con-

trolling (C4.1) and enforcing the laws (C4.2). In the following section, a de-

tailed description of each subcategory is provided. 

C1.3. Destructive/illegal fishing methods 

The findings in this subcategory indicate that all the participating groups 

place the value orientation on the importance of stopping people from using 

destructive fishing methods, as narrated by the participating groups. 

FT13: Some of the fishing gear is not allowed to be used in some areas. If all 

fishers observe this, I think it will increase fish species. 

PT09: Fishers who use destructive methods are the ones who cause the de-

cline in the fish population in our community. 

TR04: We normally see fishers being penalized for their illegal fishing. I 

think young people should learn from this situation. 

The full-time young fishers express their value orientation on good fishing 

practices. They note that if all fishers observe this, the fish population will 

increase. The part-time young fishers also attached value to the fish popula-

tion, insisting that destructive fishing methods should be abandoned. How-

ever, the teachers’ talk shows their value orientation on fish resources by cit-

ing a scenario where some fishers get punished for violating fishing laws. 

They suggest that young people should take precautions concerning the use of 

different types of fishing gear. In their talk, they seem to have similar value 

aspects of encouraging fishing practice moral standards rather than destructive 

fishing methods. This content on value orientation is related to the eth-

ics/moral subject areas. 

C3.1 Mangrove habitat 

In this subcategory, the full-time young fishers and teachers demonstrate 

value orientation on the importance of mangrove trees to fish resources and 

the living environment, as shown in the following excerpts. 

FT04: Mangrove trees need to be protected because they are a place where 

female fish lay their eggs. They prefer mangrove trees because it is a calm 

environment. 
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 TR07: When I teach topics related to our environment, the students are 

motivated to talk about the importance of mangrove forests as a habitat 

for organisms such as fish. 

Full-time young fishers, for example, have shown the value of mangrove 

trees when they talk about fish reproduction. They note that mangrove forests 

are safe places for fish to lay eggs. Commenting on mangrove forests' value, 

teachers note that pupils tend to be motivated when taught about environmen-

tal education. According to teachers, students seem to be aware of the im-

portance of mangrove forests in relation to fish habitat. One can see the incon-

gruence of the information provided by these two groups of participants. It is 

expected that the talk by full-time young fishers could be provided by part-

time young fishers to match with their teachers. The possible explanation for 

this incongruence can be drawn from a boundary object. A boundary object 

suggest that knowledge has no clear boundaries as one community can learn 

from another community. Therefore, the full-time young fishers may have 

learned about mangrove forests from the part-time young fishers. 

 C4.1. Monitoring and controlling  

In this subcategory, the teachers are demonstrating their value orientation 

on the government's role in monitoring and controlling fish resources, as jus-

tified by the following example. 

TR02: We believe that the government should always play its role as the 

government can identify and ban illegal fishing practices in controlling 

fish resources. 

 The excerpt shows the teachers’ stance that the government should exer-

cise its power to protect and maintain fish resources. This content, therefore, 

is related to the ethics/morality subject areas. 

C4.2 Enforcing the laws  

The full-time young fishers and teachers’ talk in this subcategory indicate 

their value orientation on various mechanisms for enforcing the laws regard-

ing the practice of fishing. These two quotes (FT14 & TR04) serve as exam-

ples. 

FT14: We can say that fishers who employ destructive fishing methods 

contribute to the decline in fish catch. What we are expecting is the gov-

ernment to enforce fishing laws and principles as well as instituting 

more penalties on wrongdoers. 

TR04: Sustainable fishing is possible if fishers observe fishing laws because 

fishing is very important in our community and other parts of Tanzania. 

The two excerpts convey participants’ value in the ethics/morality subject 

areas. For example, full-time young fishers call for the government to enforce 
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the fishing laws against those who violate them. Commenting on the same 

phenomenon, the teachers reveal their value orientation on the importance of 

fishing activity by suggesting that all fishers should observe the fishing laws 

for sustainable fishing. Concerning the enforcement of fishing laws, teachers 

note that the younger generation should be instilled with the practice of fishing 

as per fishing rules and regulations. It is important to note here that teachers 

put value on education as a vehicle for educating young people about good 

fishing practices. As varied as the participants are in this area, they seem to 

assign similar value to the usefulness of fishing resources by enforcing the 

existing laws, as reflected in the following narrative. 

TR01: There is a need to teach young people in schools about fishing reg-

ulations. Some cases of destruction of fishing habitat in the Rufiji Delta 

should serve as an example. 

The three groups of participants' talk was found in the same subcategory 

and have similar explanations about destructive or illegal fishing methods. 

However, groups of full-time fishers and teachers are found in the same sub-

categories enforcing the laws. However, they commented in different ways 

about the impact of monitoring and controlling mechanisms through govern-

ment initiatives. Their differences could also be seen when they talk about the 

importance of obeying fishing laws and regulations. The overall summary of 

this chapter is given in section 6.5. 

6.5. Concluding summary 

This section presents a summary of the main results of the study. The four 

research questions guide the summary of this study. The overall results indi-

cate that the knowledge aspect is more expressed by both part-time and full-

time young fishers (86% to 92%, respectively) than by the teachers (70%). On 

the other hand, the value aspect is more highly expressed among the teachers 

(30%) as compared to full-time and part-time young fishers (8% to 14% re-

spectively). 

6.5.1. The knowledge and value aspects in different subject 

areas 

Concerning research questions one and two, the summary of the results is 

presented in Tables 8 and 9. These tables present the distribution of knowledge 

and value aspects as identified in different subject areas by different categories 

of participants. The distribution is arranged from the highest to the lowest or-

der. 
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Table 8. Summary of knowledge aspect as distributed in different subject areas 

 

Table 9. Summary of value aspect as distributed in different subject areas 

 
 

From Tables 8 and 9, one can conclude that: 

• knowledge aspect featured more in the environmental science sub-

ject area among all the three groups of participants; 

• knowledge aspect is more expressed among teachers and part-time 

young fishers in economy subject areas compared with full-time 

young fishers; 

• knowledge aspect is less expressed in ethics/morality subject areas 

among part-time and full-time young fishers compared with school 

teachers; 

• value aspect is more shown in the economy and environmental sci-

ence subject areas among all the participating groups; 

• value aspect is less expressed in sociology/culture subject areas 

among part-time and full-time young fishers as compared with 

teachers; 

• value aspect is less expressed in the ethics/morality subject area by 

part-time young fishers as compared with full-time young fishers 

and teachers; and 

• value aspect is less expressed among full-time young fishers in the 

policy subject area than among part-time young fishers and teach-

ers. 

The summary of similarities and differences between the knowledge and 

value aspects as per questions three and four are presented in the following 

section. 
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6.5.2. Similarities and differences in knowledge and value 

aspects linked to subject areas 

In identifying similarities and differences concerning the content of the 

knowledge and value aspects among different participating groups, the fol-

lowing categories and subcategories were developed: 

Category 1: Fishing methods (C1.1 traditional fishing method, C1.2 mod-

ern fishing methods, and C1.3 illegal/destructive fishing meth-

ods). 

Category 2: Fish population in the fishing areas (C2.1 Fishing for house-

holds and C2.2 fishing for employment). 

Category 3: Environmental impact (C3.1 mangrove habitat and C3.2 

brackish water, salt water, and freshwater habitats). 

Category 4: Controlling fish availability and fish living environment (Ex-

ternal C4.1 monitoring and controlling, internal C4.2 enforcing 

the laws). 

 

The summary of the main similarities and differences concerning the con-

tent of the knowledge and value aspects among different participating groups 

is presented in Table 10. 
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Table 10. Summary of similarities and differences in knowledge and value 

aspects linked to subject area 
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In Table 10, one notes the following in each of the subject areas. 

 

a) Environmental science subject areas: All the three participating 

groups' talk about knowledge aspects are about fishing methods and 

environmental impact. They talk about destructive/illegal fishing 

methods and the environmental impact of mangrove forests on habi-

tats, brackish water, salt water, and freshwater. However, only part-

time young fishers talk about modern fishing methods linked to envi-

ronmental science subject areas. Concerning the value aspects, all 

three groups talk about fishing methods, environmental impact, and 

controlling fishing availability and fish living environment. However, 

young fishers talk about the fishing populations in the fishing areas. 

b) Economy subject areas: All three participating groups on talk about 

knowledge and value aspects of fishing methods and the fishing popu-

lation in the fishing areas, but only the teachers and the part-time young 

fishers talk about controlling fish availability and the fish living envi-

ronment. 

c) Sociology/culture subject areas: All three participating groups demon-

strate the knowledge aspect talk about fishing methods and the fish 

population in the fishing area. On the knowledge aspect, full-time 

young fishers and teachers talk about controlling fish availability and 

the fish living environment, and only full-time young fishers talk about 

environmental impact. In the value aspect, all three participating 

groups talk about fishing methods, but only the teachers talk about the 

fishing population in the fishing area. 

d) Policy subject areas: On the knowledge aspect all three participating 

groups talk about fishing methods, controlling fish availability, and the 

fish living environment, but only teachers talk about the fish popula-

tion in the fishing area. In the value aspect, none of the three groups 

had similar talk. However, on the value aspect, teachers and part-time 

young fishers talk about environmental impact and controlling fishing 

availability and fish’s living environment. 

e) Ethics/morality subject areas: On the knowledge aspect, none of the 

three groups talk the same in any category of description. The teachers 

and part-time young fishers talk about fishing methods, and only teach-

ers talk about the fish population in the fishing area, controlling fishing 

availability and the fish living environment. On the whole, full-time 

young fishers are not found to talk about the content related to the 

knowledge aspect in the subject areas linked to ethics/morality. Con-

cerning the value aspect, all three groups talk about fishing methods. 

Likewise, teachers and full-time young fishers talk about environmen-

tal impact and controlling fishing availability and the fish living envi-

ronment. 
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Based on the analysis, there are similarities and differences concerning the 

participating groups' knowledge and value aspects. The results indicate that 

content on the fishing methods and environmental impact linked to the subject 

areas of environmental science are similar among all the participating groups 

compared to environmental impact linked to the subject areas of ethics/moral-

ity. The talk on the knowledge aspect is not linked to the subject areas of eth-

ics/molarity, and the talk on value aspects is not linked to the subject areas of 

policy for all three participating groups. 
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7. Discussions and Implications 

This thesis aimed to explore and understand how knowledge and value are 

expressed by part-time and full-time young fishers and teachers concerning 

the practice of fishing in the Rufiji Delta, in the South-Eastern zone of Tanza-

nia. The exploration was done through the lens of communities of practice 

(Wenger, 1998), situated learning and social constructivist learning perspec-

tives (Leeds-Hurwitz, 2009; Vygotsky, 1978). The SEE-SEP model (Chang 

Rundgren & Rundgren, 2010) was used to determine the knowledge and value 

aspects of fishing distributed in different subject areas, as reflected in the three 

participating groups’ talk. In this study, the assumption was that local fishing 

communities were connected to their informal or indigenous knowledge. The 

part-time young fishers exposed to formal education about the facts of fishing 

developed a value for fishing. They also learned from the community, national 

and global concerns about sustainable fishing for the community's livelihood, 

and national and global sustainable development. Lave and Wenger (1991) 

have shown that knowledge is distributed and shared in the community as 

people interact in their day-to-day activities.  

The following discussion is structured by the findings of the categories 

concerning fishing methods, fish population in the fishing areas, environmen-

tal impact, and controlling fish availability and its surviving environment. Fur-

ther discussion of the contribution to theoretical frameworks and implications 

for education, policy and research are presented. 

7.1.  Distribution of fishing knowledge and value 

in different subject areas 

 

As presented in chapter 2, fishing is an important economic activity for 

Tanzania’s socio-economic development, and thus, understanding and man-

aging it requires appropriate knowledge and value aspects to engage in re-

sponsible, sustainable fishing activities effectively. Knowledge and value as-

pects have been emphasised in this study. Knowledge and value about fishing 

were distributed in different subject areas to develop a general understanding 

of the important concepts in the specific area and apply them to real-life situ-

ations. For the school curriculum, knowledge and value aspects are supposed 
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to enable students to have the ability to make sense of abstract ideas through 

the assessment of their significance in real-life situations (Dambudzo, 2015; 

Lindahl et at., 2019). 

Data in chapter six revealed the distribution of content knowledge in dif-

ferent subject areas. The talk of the three community members in the practice 

of fishing, comprised of full-time young fishers, part-time young fishers, and 

teachers, reflected how this knowledge enhanced or impeded the development 

of knowledge, value, scientific literacy, and responsible citizenship. The dis-

tribution of knowledge in various subject areas involves different concepts, 

theories, laws, and evidence about the phenomenon (Keast & Marangio, 

2014). The value aspect was deduced from the participants’ feelings and belief 

systems about informal knowledge and experience of fishing practices. In 

other words, the knowledge content of fishing in different subject areas was 

presented in terms of the aims and objectives stipulated in the subject areas of 

environmental science, economics, sociology, and cultural studies, policy 

studies, and ethics or moral education. The development of value emanates 

from socioscientific issues and the value that teachers and young fishers have 

attained from informal interaction and learning as they practice fishing. These 

value aspects include work ethics, equal participation, entrepreneurship, 

peace, gender balance, honesty, environmental sustenance, collaboration, and 

moral values. 

 

7.1.1. Fishing methods  

Methods of extracting natural resources such as fishing are of prime im-

portance for the sustainability of those resources (Barange, Bahri, Beveridge, 

Cochrane, Funge-Smith & Poulain, 2018). Responsible and sustainable ex-

ploitation and management of fishery resources depends on understanding, 

including scientific literacy and responsible citizenship (Raju, Rao, Rao & 

Simhachalam, 2016). Like other developing nations, Tanzania is wrestling 

with how to safely fish without depleting them or destroying their environ-

ment. 

Destructive fishing methods have been reported in Tanzania (Braulik et al., 

2017; Slade & Kalangahe, 2015). According to Braulik et al. (2017), destruc-

tive fishing methods threaten fish and their habitats. Thus, the knowledge and 

value aspects of fishing methods and a high level of scientific literacy for mak-

ing informed decisions about responsible fishing are essential for applying ap-

propriate fishing methods without destroying their growth or habitats. In this 

category, there were three subcategories: traditional fishing methods, modern 

fishing methods, and illegal/destructive fishing methods. In this study, teach-

ers and young fishers revealed varying knowledge, values, scientific literacy, 

and responsible citizenship about traditional fishing methods, modern fishing 

methods, and illegal/destructive fishing methods. 
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While traditional fishing methods are generally simple, they are mostly re-

garded as old-fashioned and indigenous (Raju et al., 2016). The participants 

in this study had learned these methods over a long period as they engaged in 

fishing practice. As suggested, the knowledge of traditional fishing methods 

is experience-based and has important socio-cultural (Magni, 2017) and in-

corporating scientific and indigenous information (Jawadi, 2021). Likewise, 

the study participants noted that they learned how to fish as they moved with 

their elders into fishing grounds. Thus, they have developed a particular value 

aspect towards fishing and fishing methods. The analysis has shown that ex-

perience and learning about fishing informally through observing, formally 

through implementing school curriculum, and engagement in the practice of 

fishing had a significant influence on the development of knowledge and value 

about traditional fishing methods. This analysis indicates that the expressions 

of knowledge and value in their talk have emanated from their experiences, 

informal and formal learning. 

However, sustainable development of the fishing industry may not be met 

if fishers rely solely on traditional methods (Ramires, et at., 2015). In this 

study, although the young fishers had knowledge of modern fishing and what 

they could do to increase the amount and quality of fish, they appeared to have 

limited knowledge as they expressed these methods in wishful thinking mode. 

Regarding the need for quality fishing, this finding implied that their scientific 

literacy and responsible citizenship were at infancy stages on how to protect 

the fishery and the fishing environment. 

Besides, teachers had limited ideas to express about modern fishing meth-

ods in their talk, which implies that although modern methods were taught in 

schools, they received little attention in the practice of fishing in the Rufiji 

Delta's day-to-day fishing activities. The classroom taught subjects related to 

fishing seemed to have limited connection to day-to-day activities, traditional 

knowledge transformation, and fishing value practices. 

The findings agree with a study by Eilks et al. (2013) that questioned the 

word ‘relevance’ to justify school taught subjects. As much knowledge of fish-

ing had limited contribution in practice, it can safely be said that the school 

taught content was not relevant to the fishers in the Rufiji Delta. Although the 

idea of limited knowledge among young fishers could explain the persistence 

of traditional and indigenous knowledge in fishing, other forces beyond this 

knowledge (such as socioeconomic status and political will), supporting the 

community's efforts towards sustainable fishing, may be at play. One should 

not ignore the issues of environmental conservation and the value surrounding 

indigenous knowledge and practice, as suggested by Ramires et al., (2015) 

and Berkes, 2009. The researchers denote that traditional fishing methods use 

more marine conservation strategies, biological knowledge, and traditional 

and local value, which use more integral marine conservation strategies 

(Magni, 2017; Ramires et al., 2015; Reyes‐García, et at., 2019). 
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The current study showed that the development of the value aspect of fish-

ing methods varied between the participating groups. Teachers presented a 

higher value than part-time fishers and full-time fishers, who presented less 

value in the fishing methods. Teachers' higher knowledge is attributed to the 

exposure to formal education that had transformed the teachers’ value orien-

tations from indigenous fishing to national and global concerns about fishing. 

On the other hand, teachers presented slightly lower knowledge, followed by 

part-time young fishers and full-time young fishers, whose talk portrayed the 

highest knowledge of fishing and its dynamics. 

Accordingly, the three participating groups revealed knowledge and value 

aspects when explaining about modern fishing gear, fishing for households, 

and fishing for employment. The bank of knowledge and value aspects among 

participating groups lead to the realisation of informal education and experi-

ence of fishing and formal education with facts about fishing. This situation 

greatly influences the participants’ knowledge and value, as noted in their talk 

about fishing methods. In this case, full-time young fishers easily expressed 

more indigenous knowledge of fishing, part-time young fishers easily ex-

pressed their knowledge of fishing in connection with the school taught sub-

jects, and teachers expressed their knowledge and value of fishing more con-

cretely. 

This study, therefore, is in line with studies that indicate the ability to use 

content knowledge to explain SSI-based teaching and learning is related to 

high-quality scientific literacy (Osborne, Erduran, &Simon, 2004; Romine, 

Sadler & Kinslow, 2017). In Tanzania, the government has made many re-

forms related to school teaching subjects to ensure that students are reflective 

and critical thinkers and provide solutions to life situations (Mohamed & Ka-

ruku, 2017). 

Furthermore, Levinson (2006) argues that subject matter knowledge can 

have different roles in different cases and that scientific evidence may not play 

any major role in resolving some issues. SSI-based teaching and learning 

about fishing possessed by the young fishers could help transform their indig-

enous knowledge of fishing. It could not help them to raise their scientific 

literacy that portrays the high-value aspects of fishing as developed by teach-

ers. Teachers, in this case, were found to have acquired high-content 

knowledge with limited chances to practice fishing. Thus, teachers might have 

framed their narratives from the bits and pieces of information and experience 

that comprise the social world that mattered to them, as suggested (Levine 

Rose & Calabrese Barton, 2012). Formal and professional knowledge have a 

strong influence on the development of value in fishing. Moreover, this study 

found that the development of knowledge and value aspects were contextual. 

For example, teachers appeared to put more value on economic and environ-

mental science subject areas than on sociology/culture, ethics/morality, and 

policy subject areas in relation to fishing practice. 
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Illegal/destructive fishing methods are another strand in the topic of fishing 

methods. Illegal methods of fishing have been reported in Tanzania (Braulik 

et al., 2017; Slade & Kalangahe, 2015). Participants' narratives revealed their 

awareness of this issue (e.g., Kimati, 2019). However, they preferred to stick 

to their long-term developed values about fishing, despite the negative effect 

on sustainable fishing. All three participating groups in this study talked about 

fishing, focusing on the size of fish species in relation to the fishing gear. 

Therefore, this study finding is in line with Harrison, Rybråten and Aas (2018) 

who argued that traditional fishing methods allow fishers to use the knowledge 

gained through generations and take fishing management into their own 

hands, which may negatively affect the sustainable use of fisheries. 

7.1.2. Fish population in the fishing areas 

The idea of a fish population in a fishing area refers to fish living in the 

same area (Mozumder, Shamsuzzaman, Rashed-Un-Nabi & Karim, 2018). 

The fish population in the fishing areas was the second knowledge aspect dis-

tributed in different subject areas to expose the students to an understanding 

that overfishing or unsustainable fishing may lead to fish depletion (Castello, 

Arantes, Mcgrath, Stewart, & Sousa, 2015). This knowledge area had two sub-

categories: fishing for household and fishing for employment. 

In the literature, fishing for the household is always linked with small-scale 

fisheries (Garavito-Bermúdez & Lundholm, 2017), subsistence economy 

(Castello et al., 2015), the use of low technology and local knowledge (Raju 

et al., 2016). Furthermore, fishing for the household and employment is im-

portant for nutrition, providing protein in the diet and for the economy. In this 

case, fishing is an important social, economic, and health activity that contrib-

utes to a family's livelihood and national development. As discussed in the 

literature, the usefulness of fishing for household or employment purposes is 

described in terms of local ecology (Harrison et at., 2018, 2018). Local ecol-

ogy knowledge is important because the household livelihood in terms of food 

security and employment depends on fish sustainability. Fishing sustainability 

can only be attained when fishers have appropriate knowledge, value, and 

facts to make an informed decision about sustainable fishing methods. The 

present study's findings support a study conducted by Pilgrim, Smith, & 

Pretty, (2007) which revealed that local ecological knowledge ensures a sus-

tainable household economy and employment. On the other hand, fisheries 

management's local approach helped to balance human and ecological well-

being under the broad concept of sustainable development in the fishing con-

text. 

As was the case in this study, all three participating groups’ talk indicated 

that they engage in fishing activities for food and the sale of fish products to 

get money to fulfil other basic household requirements. Their talk also indi-

cated the different distribution of knowledge about fishing according to its 
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availability and nutritional quality. The participants went further to show the 

value aspect that there was fish for food and others for sale (Garavito-

Bermúdez, Lundholm & Crona, 2016). Taking fishing activity as meeting 

household and employment needs relies not only on fishers’ local knowledge 

and value of fishing, but also on exposure to the community, national and 

global values, and sustainable fishing concerns. Nevertheless, knowledge of 

fishing gained in school taught subjects seemed to be more theoretical because 

it was not reflected in the part-time groups’ talk concerning scientific literacy 

and confidence in protecting fishing from depletion.  

The school taught subjects related to fishing might not enhance scientific 

literacy development for critical thinking and informed decision. As observed 

in the current study, scientific literacy development is likely not to clearly ex-

pose students to the alternative methods of fishing that were contextual. Fur-

ther, it is antithetical to the knowledge distributed perspective, where 

knowledge transformation is supposed to occur within an authentic activity 

(Lave & Wenger, 1991). The lack of this transformation might make it diffi-

cult for the community to collaborate with the government and follow the rules 

and regulations set for the community's benefits. These current findings are in 

line with Richmond, Wilson, Mgaya and Le Vay’s (2002) views that fishing 

is a powerful factor in providing income, export revenues, and offsetting the 

government's employment pressure. 

Generally, the present study results have shown that knowledge and value 

aspects of fishing for households and employment (as distributed in different 

subject areas) have an effect on the development of scientific literacy and re-

sponsible citizenship. The basis of all knowledge and value aspects of fishing 

as expressed by the three participating groups was gained from their partici-

pation in the fishing activity, fishing experience and the formal curriculum. 

This situation implies that the use of evidence-based and field-based ap-

proaches can transform the teaching of students in subjects related to fishing. 

It can also be implied from the present study findings that teachers had limited 

pedagogical knowledge and skills for teaching socioscientific issues that made 

sense to the students. This is because the three participating groups’ talk indi-

cated less distribution of value aspects in school taught subject areas. 

7.1.3.  Environmental impact   

Environmental impact was the third knowledge aspect distributed across 

different subject areas. Environmental impact is merged with the fourth cate-

gory concerning controlling fish availability and the fisher' living environment 

as they are related to environmental control. The inclusion of this category 

was to enable an understanding of the extent to which students had been ex-

posed to facts about the effects of overfishing and neglect of the environment 

on sustainable fishing (Harrison et at., 2018). This category had some subcat-

egories, two of which were about environmental impact—mangrove habitat 
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and brackish water, and salt and fresh water. One sub-category was called en-

forcement of the laws and was about the control of fish availability and the 

fish living environment. 

In the literature, the environmental impact on mangrove habitat, brackish 

water, and law enforcement are always linked with extinction (Castello et al., 

2015), since commercial fishing threatens the water, fish living environment, 

and the fish. The extinction of mangroves, for example, has an impact on the 

fisher' living environment, while water pollution affects fish. Both these harm-

ful practices negatively impact small-scale fishers, who find it more difficult 

to find fish close to the shore. This situation forces fishers to travel further out 

to sea from coastal areas (Mozumder et al., 2018; Tamario et at., 2019), which 

is costlier in terms of time, technology, and effort. In this case, the protection 

of the mangrove trees and water is an important value for fishers. As discussed 

in the literature, the usefulness of fish and their living environment depends 

not only on local ecology (Mozumder et al., 2018; Tamario et at., 2019), but 

also on the protection of fish and the fish living environment. It also depends 

on a high level of scientific literacy to make informed decisions on the best 

strategies for fishing while protecting the fish and the environment.  

Ecological survival depends on indigenous or local knowledge and ecolog-

ical value (Tamario et at., 2019). As is the case in this study, all three partici-

pating groups’ talk indicated that they had extensive knowledge of mangrove 

trees’ importance as a food source and a secure reproduction site for fish. They 

also demonstrated in their talk their knowledge of ecosystems as well as the 

value of these ecosystems for the survival of fish species and for the preserva-

tion of the environment. The participants’ understanding went deeper into the 

value aspect when they demonstrated an understanding that mangrove trees 

should be preserved because young fish grow into maturity there before, they 

move into deeper water. 

The indigenous fishers believe that environmental protection prioritises 

fishing activity and sustainable development (Harrison et at., 2018; Avelar et 

al., 2019). They take environmental protection as a value held by fishers to 

protect the fisher' living environment and the survival of fish. The fishers also 

showed knowledge of and placed value on the way water conditions contribute 

to the presence of the nutrients that determine fish availability. For example, 

the brackish water contains nutrients that are brought during the river's flood-

ing. These nutrients are good for the fish to eat and grow. The participants' 

talk was based on experiential knowledge about the security of the environ-

ment and water conditions. The three participating groups attached value to 

protecting the environment and water for fish survival. The participating 

groups based their talk on their fishing experience to confirm that experience 

strengthens knowledge and value (Rundgren et at., 2016). 

However, the local knowledge and value aspects of fishing are not enough 

to ensure the environment's safety and water conditions. The participating 

groups’ talk on environmental impact indicated that the knowledge and value 
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aspects of water and environmental safety were distributed in different subject 

areas. This is because the participating groups demonstrated surface 

knowledge, such as how the environment's destruction has impacted other sec-

tors than fishing health. 

The similarity in the three participating groups’ talk on environmental 

safety and water conditions is seen as a result of community interaction, which 

allows situated learning (Lave & Wenger, 1991). According to Lave and 

Wenger, situated learning theory explains the subject matter as being con-

nected in context. Thus, the content of mangrove habitat and brackish water 

in different subject areas was distributed to the young fishers because they 

lived in the same locality. The context facilitates or impedes learning and 

knowledge connections, determining the quality of knowledge and value as-

pects one possesses. At the same time, the full-time young fishers (who de-

pend more on informal education) expressed more knowledge in their talk 

compared to the part-time young fishers (who depend more on informal and 

partly formal) and teachers (who teach topics related to fishing). Teachers ex-

pressed more value aspects in their talk than the young fishers’ groups. All 

three participating groups indicated a shallow level of knowledge and value 

aspects when expressing the dynamics of fishing in socioscientific issues. 

As expressed by young fishers, their knowledge of fishing was superior to 

that of the teachers. This expression does not mean that young fishers have the 

conceptual embellishment of fishing or creativity to devise new and different 

fishing methods or strategies. Part-time young fishers focused on protecting 

fish and their environment beyond what had been done for many years. Find-

ings suggest that despite a high level of fishing knowledge, young fishers' 

groups could not go beyond functional knowledge that relied only on the 

‘what’ to do rather than on the ‘how’ and ‘why’ people do it. Moreover, 

knowledge of fishing practice can only be attained from exposure to SSI-based 

teaching and learning in formal education (Christenson & Chang Rundgren, 

2015; Rundgren & Chang Rundgren, 2018). 

These findings support this study's theoretical framework where local com-

munities of practice are connected to the outside world through various inter-

actions, including national and international sustainable values. As discussed 

in this chapter, the primary feature is to have a scientifically literate commu-

nity member to achieve sustainable development. This literacy enables them 

to make informed choices, including the best fishing methods for a sustainable 

fishing environment. By acting through informed decisions, each member be-

comes responsible to the community for the sustainable development of all. 

However, the frameworks suggest that scientific literacy does not occur in 

the absence of a clear understanding of socioscientific issues (Ke et at., 2021). 

The socioscientific issues referred to here are concerned with the community 

members’ knowledge and value aspects, which are necessary for the commu-

nity members to interpret, make sense of, negotiate, and effectively use them 

in their fishing practice. Scientific literacy is what seemed to be limited in this 
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study. Thus, facts about fishing were distributed in various subject areas based 

on content rather than socioscientific issues for the students to develop 

knowledge and value aspects of fishing in its social, economic, cultural, polit-

ical, and environmental context. 

The limited scope and possibilities of teaching the practice of fishing in the 

context of socioscientific issues hinders students from learning the broader 

contexts of national and global concerns. Integrating SSI-based teaching and 

learning is necessary because it would help students understand their role as 

responsible citizens in their community, society, and globally for sustainable 

development (Putri et at., 2018; Sjöström & Eilks, 2018).  

In Tanzania, education philosophy and policy allow the integration of so-

cioscientific issues into school settings (TIE, 2019; URT, 2014). Scholars pro-

vide various examples (Ahmad, Krogh, & Gjøtterud, 2014; Kalungwizi, 

Krogh, Gjøtterud & Mattee, 2020) of ways of delivering quality education that 

are not implemented in schools as required. However, most school graduates 

who are practicing fishing have limited knowledge and value aspects of sus-

tainable fishing practice. 

Likewise, the current study involved participants (part-time and full-time 

young fishers) with direct experience of the fishing activity who indicated 

higher knowledge of fishing practice compared to the teachers. The 

knowledge aspect identified from the two participating groups’ talk reflected 

their day-to-day interaction and participation in fishing activities. This inter-

action confirms the role that informal education has in aspects of formal edu-

cation and the development of scientific literacy. Findings suggest that the 

pedagogical integration of formal education into informal education is of par-

amount importance in developing the scientific literacy of young fishers and 

teachers, as proposed by this study's lenses/perspectives: situated learning the-

ories, communities of practice, and social constructivism.  

7.2. Contribution to the theoretical frameworks  

This study had three participating groups with different characteristics that 

produced knowledge and value aspects regarding the practice of fishing. The 

theoretical frameworks used in the study include the communities of practice 

(Lave & Wenger, 1991; Wenger, 1998), social constructivism (Mohamed & 

Kinyo, 2020; Vygotsky, 1978) and socioscientific issues (Chang Rundgren & 

Rundgren, 2010) concerning scientific literacy for responsible citizenship and 

sustainable development (Gul & Akcay, 2020; Mkimbili & Ødegaard, 2020; 

Sjöström & Eilks, 2018;). The following sections provide more explanation 

of this. 
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7.2.1. Communities of practice 

The theory of communities of practice (Wenger, 1998) was applied as the 

foundation supporting the study design and direction of data analysis with its 

main concepts of practice, including participation and reification, the ideas of 

brokers, boundary objects, local community, and global society. Specifically, 

the study contributed to identifying formal and informal education. The com-

munities of practice were involved in creating knowledge through a social 

constructivist perspective in the Rufiji Delta's local communities. The teach-

ers’ talk represented formal education and revealed their teaching practice 

concerning fishing and socioscientific issues linked to formal education set-

tings. The second participating group, referred to as "part-time young fishers", 

were the brokers (Wenger, 1998), who connected the two communities: school 

and fishing. The third participating group was the "full-time young fishers" 

(fishing community) who represented informal education settings, and their 

talk was mediated between the fishing community and the broker community. 

The boundary objects, which are concepts around which communities of prac-

tice can interact, were the knowledge and value aspects of fishing. These 

knowledge and value aspects are important boundary objects connecting the 

school and fishing communities in the study. 

As a theoretical idea, communities of practice connote that people are con-

nected physically and cognitively when they get involved in an issue of im-

portance to their community, in this case, fishing. In this connection, every 

individual brings knowledge and value aspects that might be developed from 

their experience with that issue or practice and transformed due to community 

engagement. Informal knowledge may originate from outside local contexts 

from the mass media and global sources without geographical borders (Chang 

Rundgren & Rundgren, 2010), as well as from brokers who have obtained 

their knowledge in formal education settings. 

In this study, participating groups in the Rufiji Delta were not limited to 

sharing their experience. For example, the broker community (the part-time 

young fishers) appeared to transmit knowledge and value aspects obtained 

from school-taught subjects to the fishing community the full-time young fish-

ers. The brokering tendencies of the part-time young fishers might have influ-

enced the full-time young fishers through their formal education in fishing 

practices. Similarly, the brokers are likely to apply to their school studies what 

they learned about fishing from their interactions with full-time young fishers. 

The brokers, in turn, are likely to share and apply the knowledge and value 

aspects obtained from both the fishing community and their school setting to 

the global context, thereby allowing informal education to strengthen formal 

education and enhance sustainable development and scientific literacy and re-

sponsible citizenship, as emphasised in the present study. 
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7.2.2.  Socioscientific issues 

In theory, communities of practice, developed by Wenger (1998), and so-

cial constructivism, knowledge, and learning are addressed in relation to prac-

tice. In this study, the findings indicate that the practice of fishing is strongly 

linked to SSI-based teaching and learning. In terms of SSI-based teaching and 

learning research related to environmental education and issues, it revealed 

that individuals used aspects of knowledge, value, and experience related to 

different subject areas of making socioscientific argumentations (Chang 

Rundgren & Rundgren, 2010; Christenson, 2015; Villarín & Fowler 2019). 

The author used the SEE-SEP model as an analytical framework when ex-

ploring the three participating groups' talk concerning fishing practice and it 

was found suitable. The findings showed that the participating groups' talk 

about fishing practice included the knowledge and value aspects linked to the 

different subject areas provided in the model. Furthermore, the findings indi-

cated that the participants’ talk was strongly linked to SSI-based teaching and 

learning related to environmental science.  

One can note that by using the SEE-SEP model in studying the practice of 

fishing one could grasp several aspects, focusing on the multiple resources 

that three participating groups use when talking about fishing practice. By em-

ploying the SEE-SEP model, a broader perspective of participants' resources 

can be covered, allowing for a complete exploration of their talk. In the area 

of previous research concerning the investigation of socioscientific issues, 

Christenson (2015) showed that students use relatively little resources in the 

aspect of knowledge. However, this study found that the use of knowledge 

and value is highly dependent on the groups of stakeholders and the ‘distance’ 

of issue and the person. Christenson (2015) further commented that the find-

ing stresses the importance of practicing content knowledge in argumentation 

and that students need more experience. The author of this thesis argues for 

the need in curriculum to stress both knowledge and value together with ex-

periences from multi-disciplinary aspects as presented in the SEE-SEP model.  

Therefore, based on the current study, the theoretical frameworks of com-

munities of practice and the holistic model of SEE-SEP in socioscientific is-

sues seemed to be appropriate for analysing the participating groups' talk con-

cerning fishing. This thesis revealed how fishing content is linked to 

knowledge and value aspects as distributed in different subject areas offered 

in school settings with the SEE-SEP framework. 

7.2.3. Sustainable development 

This study explored and understood how knowledge and value are ex-

pressed by part-time and full-time young fishers and teachers concerning the 

practice of fishing in the Rufiji Delta, in the South-Eastern zone of Tanzania. 

These aspects are expected to empower students, teachers, and young fishers 
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to enhance sustainable development, scientific literacy, and responsible citi-

zenship in local and global communities. In conducting the study, the author 

found the role of studying sustainable development as a growing debate in 

education and global challenges (Mwakabungu, Chang Rundgren, & Teräs, 

2018) for promoting an active, scientifically literate citizenry as envisaged by 

EU (2015) and Griggs (2015). Scholars, including Chowdhury, Holbrook and 

Rannikmäe (2020), assert that sustainable development addresses educational 

challenges related to environmental, societal, and economic perspectives. In 

this study, knowledge and value aspects regarding fishing emanated from the 

three participating groups' "talk" focused on the practice of fishing. The prac-

tice of fishing among the participating groups stressed taking care of the en-

vironment. The knowledge and value aspects taught in schools were used to 

develop a personal understanding of how the practice of fishing affects the 

environment. This study's findings are linked to sustainable development be-

cause the participating groups’ "talk" was related to knowledge and value as-

pects of sustainable fishing and development, such as maintaining fish habi-

tats, using proper fishing methods, and controlling fish availability and the 

surviving environment. 

For example, part-time young fishers' "talk" indicated more thought about 

what knowledge and value orientation played out in fishing practice and its 

effect on the quality of efforts towards a sustainable livelihood. This under-

standing is necessary when considering the community of practice (Wenger et 

at., 2002), as collaborating in an authentic activity for the community's sus-

tainability. A slight variance in understanding of the norms or values of soci-

ety offsets those efforts. Hence, the author attempts to make a case that for the 

attainment of sustainable development to occur, scientific literacy for respon-

sible citizenship must be the goal of education. These findings are in line with 

Chowdhury et al. (2020), who noted that scientific literacy for responsible cit-

izenship promotes active, informed citizenship, thereby stimulating a willing-

ness by society to engage in sustainable development activities, including fish-

ing. The study further links to other studies such as Bencze, Sperling, and 

Carter (2012) who stress that an environmental perspective has to be linked to 

sustainable development topics in school settings and communities of prac-

tice. 

7.2.4. Scientific literacy for responsible citizenship 

The interaction and transformation of knowledge and value systems creates 

room for the development of scientific literacy (Juma, 2015; Sjöström & Eilks, 

2018; Chowdhury, 2016). Scientific literacy refers to the knowledge one needs 

to have in relation to socioscientific issues (Fensham, 2008) Scientific literacy 

knowledge develops as the community of practice (Wenger, 1998) engages in 
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an authentic activity; in this case, fishing practice, the interaction and trans-

formation of knowledge and value aspects due to the influence of formal or 

informal education, as expressed by the three participating groups. 

Of the three participating groups, the brokering group (part-time young 

fishers) played a more significant role in transferring knowledge and value 

between formal and informal settings. For example, the brokering group re-

vealed more influence in transforming content in the subject areas of environ-

mental science and the economy. The findings are in line with Lai, Li, and 

Gong (2019), who found that cultural brokering serves as a potential tool to 

foster reciprocal learning across cultural borders. The brokers in the current 

study refer to school setting and fishing culture transformation to make in-

formed choices (Elmose & Roth, 2005; Sadler, 2011). In the context of this 

study, informed choices included the appropriate methods of fishing, strate-

gies to protect the fish and the fisher' living environment, and adhering to the 

rules and regulations to ensure sustainable fishing. Thus, sustainable fishing 

entails fishing practices that take into consideration not only catering to pre-

sent needs but also thinking about the needs of future generations. 

To sum up, this study assumes that local communities of practice are con-

nected to the outside world through various interactions, including national 

and international sustainable values, attitudes, and skills. The local communi-

ties of practice start with the inter-relationship of four aspects of sustainable 

development. It includes scientific literacy for responsible citizenship, com-

munities of practice, quality education, and translating all the facts about SSI-

based teaching and learning. SSI-based teaching and learning enables students 

and other community members to interpret, make sense of, and negotiate those 

facts, and effectively use the knowledge and value to improve social and eco-

nomic practice. The SSI-based teaching and learning merges national and 

global values to enable students to understand their role as responsible citizens 

in their community and society at large for sustainable development (Rund-

gren, & Chang Rundgren, 2018; Ke et at., 2021). However, for the quality of 

sustainable practice to occur, more knowledge, value and scientific literacy 

are needed, including a national philosophy that embodies sustainable attrib-

utes that support the community to practice sustainable fishing. 

7.3. Implications  

The findings in this study have a contribution to the education sector, pol-

icy, and research. It is expected that the study will provide a basis for the un-

derstanding of the importance of SSI-based teaching and learning in education 

for the development of scientific literacy for responsible citizenship and sus-

tainable development. A detailed description of the implications of each area 

is provided 
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7.3.1. Implications for education 

The study findings are important for formal and informal education sub-

sectors. Findings of the study have clearly shown how individuals can develop 

knowledge and value aspects of various socioscientific issues in school and 

outside school settings and how they affect each other. Part-time young fishers 

(brokers) played an important role in transferring knowledge between the 

school (formal education) and the fishing community (informal education) 

and the findings also showed how formal education could not transcend the 

classroom to transform informal education. However, while different forms of 

education are indispensable, each must be strong enough to influence or trans-

form another (Allen et at., 2017; Wals et al., 2017). Education transformation 

implies that, if well utilised, formal and informal education subsectors can 

work together to develop scientific literacy for responsible citizenship and 

sustainable development (Evagorou et al., 2020; Rundgren & Chang Rund-

gren, 2018). 

Another implication of this study for education is relates to curriculum, as 

one can note that teaching sustainable fishing requires a curriculum that fo-

cuses on sustainable development (Gough, 2018; Kocman, Števanec, Novak, 

& Kranjec, 2020). Teachers' role is to make ecologically sound decisions and 

demonstrate them in the teaching and learning process. Sustainable develop-

ment suggests making changes in teachers’ education curriculum from content 

knowledge to pedagogical knowledge. It is because what teachers teach and 

how they teach are important in encouraging students to share their value and 

make sense of others' values, and school subjects enhance the development of 

scientific literacy (Owens et at., 2019; Sadler et at., 2017). The findings from 

the study call for refinement and restructuring of knowledge of SSI-based 

teaching and learning, including fishing. Knowledge held by individuals on 

socioscientific issues tends to take place. Therefore, the education system 

should always consider sustainability issues when designing teaching and 

learning programmes.  

7.3.2. Implication for policy practice –curriculum developers 

This study's theoretical framework contributed to the illustration of 

knowledge and value aspects regarding sustainable fishing as boundary ob-

jects. Participants shared knowledge and value aspects through interaction re-

lated to some of the subject areas, such as environmental science and econom-

ics. Based on this interaction, the author believes in the social construction of 

knowledge in communities of practice. 

From the theoretical perspective, policymakers, particularly curriculum de-

velopers, can use this study to improve the content of education at different 

levels of practice, as boundaries have become a centre of interest in current 

studies of education (Ryder & Banner, 2013). It is important to learn from 
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other countries that curriculum reforms could create the need to investigate 

this policy document as a boundary object (Ryder, Lidar, Lundqvist, & 

Östman, 2018). Similarly, teacher educators and policymakers should focus 

on equipping teachers with knowledge and skills to utilise learner-centred ped-

agogy and interrogate and transform pre-existing teachers' beliefs that could 

hinder any education reforms (Osei, Oteng, Kuug, & Mensah, 2018; Mkimbili 

& Ødegaard, 2020). For instance, Banner et al. (2012) in their work identified 

some consequences of ‘how science works’ as a boundary object in profes-

sional practice. As the policy document required school teachers to teach stu-

dents about how their subjects, they teach can help students to generate 

knowledge. These subject teachers are required to centre their investigation 

on the aspects which conflict with new knowledge and how best that 

knowledge can be applied in practice (Gess-Newsome et at., 2019).  

7.3.3 Implications for further research 

One of the essential aspects of this study is to inspire researchers to further 

detailed investigation of related areas. Based on the methods, research strate-

gies, and findings, some study areas still need to be considered for developing 

other studies on socioscientific issues (Alcaraz-Dominguez & Barajas 2021). 

Future research about knowledge and value aspects of education is a practical 

issue to consider in educational research. The author recommends further 

studies related to knowledge and value aspects of transferring knowledge from 

the individual to the community and the community to the school and the in-

dividual. Studies can be undertaken as a furtherance to the present study on 

the following: 

• One can undertake studies related to the boundaries (physical, 

conceptual, psychological, and structural) within the class-

room, school, community, national, and global, and their ef-

fects on teaching and learning. 

• According to the SEE-SEP model, there were variations in 

knowledge and value aspects distributed in different subject ar-

eas that need further investigation to identify the sources of var-

iations among communities of practice and investigate the ex-

tent to which knowledge and value of the practice of fishing are 

considered in the school curriculum. 

• There is a need to examine teachers’ capacity to identify SSI-

based teaching and learning that can be used in the classroom 

to build learners' capacity for scientific literacy for responsible 

citizenship.  

• Furthermore, to study the best strategies to enhance policy and 

ethical/moral issues in the school curriculum and communities 

of practice 
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7.4. Concluding remarks 

This thesis explored the knowledge and value aspects of young fishers’ and 

teachers’ talk about the practice of fishing in the Rufiji Delta in South Eastern 

Tanzania. The practice of fishing was taken as one of the socioscientific issues 

in which the participating groups’ (teachers, part-time, and full-time young 

fishers) talk was linked to the different subject areas offered in formal settings. 

Hence, it can be concluded that any effort capable of contributing to scientific 

literacy in Tanzania needs to consider the role of education stakeholders in 

learning socioscientific issues both formally and informally. To enhance ef-

forts to implement activities geared towards a sustainable livelihood, the 

school culture needs to change so that teachers can transform sustainable de-

velopment issues into their practice of teaching. Teachers need to transform 

teaching practices to enhance scientific literacy for responsible citizenship. 

They need professional development to be able to identify and address SSI-

based teaching and learning (Gess-Newsome et at., 2019; Mkimbili & Øde-

gaard, 2020). Findings in the current study indicated a mismatch in under-

standing of issues related to policy and ethics/morality that need special atten-

tion in the teacher professional development, teaching practice, and policy 

contexts for creating global societies in local communities of practice. For 

better knowledge transfer and sharing between the school community and the 

fishing community, education policy and curriculum need to suit the 

knowledge demand about the practice of fishing (Lindahl et at., 2019). 

However, scientific explanations' cognitive value is not enough for fishers 

to make an informed decision on, for example, whether to fish or not to fish, 

or whether to use traditional fishing gear instead of others. Cognitive value is 

what is considered a valuable aspect of school taught subjects. Without con-

sidering this value, accepting a particular claim unrelated to the value aspect 

does not automatically decide about fishing. Second, scientific explanations' 

cognitive value is only a skill for judging a given claim or proposition, and 

not a skill for learning to inquire. Therefore, there is a missing link between 

scientific literacy and decision-making (Lindahl et al., 2019; Zeidler & Nich-

ols, 2009). If the scientific literacy gained in school does not help students 

make informed decisions, including reflecting on their practice, they will not 

transcend their practice to another level (Dambudzo, 2015). Scientific literacy 

implies that the fishing issues in school taught subjects should de-emphasize 

factoids about fishing and emphasise the value aspect of fishing, which stu-

dents can apply to solve fishing issues (Capkinoglu et at., 2020; Jawad, 2021). 
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Appendixes 

Appendix 1: Part-time young fishers in focus group 

interviews 

 
Identity Gender Age Group Time used 

PT01 F 16 A  
PT02 F 16 62 min 

PT03 F 16  

PT04 F 16  

PT05 F 16  

PT06 F 17 B  
PT07 F 17 67 min 
PT08 F 16  

PT09 F 16  

PT10 F 16  

PT11 M 16 C  
PT12 M 16 62min 
PT13 M 16  

PT14 M 16  

PT15 M 16  

PT16 M 16  

PT17 M 16  

PT18 M 16  

PT19 M 16 D  
PT20 M 16 64 min 
PT21 M 16  

PT22 M 16  

PT23 M 17  

PT24 M 17  

PT25 M 17  
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Appendix 2: Full-time young fishers in focus groups 

interview 

 
Identity Gender Age Group Time used 

FT01 F 16 E  
FT02 F 16 65 min 

FT03 F 16  

FT04 F 16  

FT05 F 16  

FT06 F 17   

FT07 M 16 F  
FT08 M 16 71min 
FT09 M 16  

FT10 M 16  

FT11 M 16  

FT12 M 16  

FT13 M 16 G  
FT14 M 16 75 min 
PT15 M 16  
PT16 M 16 65min 

PT17 M 17  
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Appendix 3: Interview questions for the young 

fishers and teachers 

A: Questions for full-time and part-time young fishers 

1. How did you learn to fish? 

2. Which fishing gears do you use in the fishing process? 

3. What type of fish do you catch?  

4. Where do you go for fishing?  

5. What do fish eat? 

6. How do fish reproduce? 

7. How do you use the fish you catch? 

8. What changes do you notice in a fish catch? 

9. What are the causes of the changes? 

10. What should be done to ensure sustainable fishing? 

11. Where did you learn all this? 

B: Interview for teachers  

1. Explain whether the following issues are taught in primary school 

curriculum: 

i. Fishing 

ii. Benefits of fish 

iii. Fishing gears 

iv. Sustainable fishing: 

v. Fish reproduction 

vi. Fish Habitat: 

 

2. How do young people start fishing? 

3. Where is their favourite fishing ground? 

4. What type of fish do they catch? 

5. How do they use the fish they catch?  

6. Which type of fishing gear do they use? 

7. What things do you think learners need to know about sustainable 

fishing? 

8. How do you integrate ‘sustainable development’ concerning the fish-

ing activity in your subject? 

9. What changes do you notice in fishing activity?   

10. What should be done to ensure sustainable fishing?  

Additional questions  

11. In what ways the teaching and learning of sustainable fishing in the 
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schools can be improved? 

12. What kind of development is happening in your community has an 

impact on fishing activity? 

13. Apart from classroom teaching, how else do you involve your students 

in learning fishing activities?  

14. How do you use a student’s background knowledge of fishing activity 

in your daily teaching? 





1
4
1

 

A
p

p
en

d
ix

 4
: 

T
h
e 

d
ef

in
it

io
n
s 

o
f 

th
e 

co
d
es

 a
n
d
 t

h
e 

re
la

te
d
 e

x
am

p
le

s 
 

C
o
d

es
 

D
ef

in
it

io
n

s 

E
x
a

m
p

le
s 

 

P
a

rt
-t

im
e 

fi
sh

er
s 

(P
T

) 
F

u
ll

-t
im

e 
 f

is
h

er
s 

(F
T

) 
T

ea
ch

er
s 

(T
R

) 

S
o

K
 

T
h

is
 r

ef
er

s 
to

 a
 s

ta
te

m
en

t 

th
at

 h
as

 c
o
n

ce
p
ts

, 
ev

id
en

ce
, 

o
r 

th
eo

ri
es

 r
el

at
in

g
 t

o
 s

o
ci

e-

ti
es

 
o
r 

so
ci

al
/c

u
lt

u
ra

l 
as

-

p
ec

ts
 

o
f 

a 
p
h

en
o

m
en

o
n
, 

su
ch

 a
s 

h
u

m
an

 r
el

at
io

n
sh

ip
s 

in
 a

 s
o
ci

et
y

 o
r 

so
ci

al
 i

d
en

-

ti
ty

. 

P
T

0
2
: 

I 
fe

el
 g

o
o
d

 w
it

h
 

o
u

r 
en

v
ir

o
n
m

en
ta

l 

co
m

m
it

te
e 

h
er

e 
at

 o
u

r 

v
il

la
g
e 

b
ec

au
se

 
it

 

w
o
rk

s 
ag

ai
n

st
 

il
le

g
al

 

fi
sh

in
g

. 

 P
T

1
4

: 
O

u
r 

v
il

la
g
e 

is
 

fa
m

o
u

s 
b
ec

au
se

 o
f 

th
e 

fi
sh

 
an

d
 

sh
ri

m
p

s 
su

r-

ro
u
n

d
ed

 
b
y

 
m

an
g

ro
v
e 

tr
ee

s.
 

 

F
T

0
9

: 
P

eo
p

le
 

h
er

e 
d
id

 
n
o
t 

v
al

u
e 

sh
ri

m
p
s 

as
 t
h

ey
 d

o
 n

o
w

, 

b
ec

au
se

 
o
f 

p
eo

p
le

 
fr

o
m

 

d
if

fe
re

n
t 

cu
lt

u
re

 
in

tr
o

d
u
ce

d
 

th
e 

im
p
o

rt
an

ce
 

o
f 

ea
ti

n
g
 

sh
ri

m
p
s.

 

 F
T

1
6

: 
O

u
r 

v
il

la
g
e 

is
 g

ro
w

in
g
 

an
d

 
y
o

u
th

 
ar

e 
jo

in
in

g
 

an
d
 

co
ll

ab
o
ra

te
 w

it
h

 u
s 

in
 f

is
h
in

g
 

ac
ti

v
it

y
. 
  

T
R

0
6

: 
In

 t
h
e 

su
b

je
ct

 o
f 

h
is

to
ry

, 
w

h
en

 
te

ac
h
in

g
 

ab
o

u
t 

m
aj

o
r 

so
u

rc
es

 
o
f 

p
ro

d
u
ct

io
n
 

fi
sh

in
g
 

co
m

es
 i

n
 a

s 
o
n

e 
o
f 

th
e 

ac
ti

v
it

ie
s.

  

 T
R

0
6

: 
I 

h
av

e 
b
ee

n
 

te
ac

h
in

g
 

in
 

th
is

 
sc

h
o

o
l 

fo
r 

m
o
re

 t
h

an
 
2
0

 y
ea

rs
 

an
d

 s
tu

d
en

ts
 h

av
e 

a 
lo

t 
to

 

d
is

cu
ss

 w
h
en

 p
ro

p
o
si

n
g
 

w
ay

s 
o
f 

m
in

im
iz

in
g

 t
h
e 

ef
fe

ct
s 

o
f 

fi
sh

in
g
 

p
ra

ct
ic

es
. 

S
o

V
 

T
h

e 
st

at
em

en
ts

 
th

at
 
ex

-

p
re

ss
 

af
fe

ct
io

n
/a

tt
it

u
d
e 

o
r 

m
ak

es
 v

al
u

e 
st

at
em

en
ts

 i
n

-

d
ic

at
in

g
 

th
at

 
so

m
et

h
in

g
 

is
 

p
o

si
ti

v
e 

o
r 

n
eg

at
iv

e 
co

n
-

ce
rn

in
g
 

so
ci

et
y

 
o
r 

so
ci

al
 

id
en

ti
ty

. 

E
cK

 

R
ef

er
 t

o
 s

ta
te

m
en

ts
 t

h
at

 

h
av

e 
co

n
ce

p
ts

, 
ev

id
en

ce
, 

o
r 

th
eo

ri
es

 
th

at
 

en
ta

il
 

m
o
n

ey
 

P
T

1
3
: 

In
 p

re
v
io

u
s,

 w
e 

u
se

d
 

to
 

ea
t 

m
ea

t,
 

b
u

t 

F
T

1
9
: 

W
e 

h
av

e 
a 

v
er

y
 m

o
d

-

er
n
 f

is
h
 m

ar
k
et

 n
o

w
ad

ay
s 

in
 

o
u

r 
v
il

la
g
e,

 b
u
t 

p
eo

p
le

 c
an

n
o
t 

T
R

0
9

: 
F

is
h

in
g

 
ap

p
ea

rs
 

in
 

m
y
 

su
b

je
ct

 

(g
eo

g
ra

p
h
y

) 
 

 
u
n

d
er

 



1
4
2

 

 

C
o
d

es
 

D
ef

in
it

io
n

s 

E
x
a

m
p

le
s 

 

P
a

rt
-t

im
e 

fi
sh

er
s 

(P
T

) 
F

u
ll

-t
im

e 
 f

is
h

er
s 

(F
T

) 
T

ea
ch

er
s 

(T
R

) 

an
d

 c
o
st

 o
r 

th
e 

ec
o
n
o

m
ic

 i
s-

su
es

 i
n

 s
o

m
e 

w
ay

s.
 

p
eo

p
le

 h
er

e 
ar

e 
p
ro

h
ib

-

it
ed

 
fo

r 
h
u
n
ti

n
g

 
an

i-

m
al

s;
 s

o
, 

if
 y

o
u
 s

el
l 

al
l 

fi
sh

, 
it

 m
ea

n
s 

th
e 

fa
m

-

il
y

 w
il

l 
n
o
t 

h
av

e 
fi

sh
 t

o
 

ea
t.

 

 P
T

1
0
: 

T
h

e 
o
n

ly
 
p
eo

-

p
le

, 
w

h
o

 c
an

 r
ea

ch
 t

h
e 

fi
sh

in
g

 
g
ro

u
n
d

 
an

d
 

ca
tc

h
 

m
o
re

, 
ar

e 
th

o
se

 

w
it

h
 

m
o
d

er
n

 
b
o

at
s 

o
r 

b
ig

 s
h
ip

s.
 

fi
n

d
 f

is
h
 e

as
il

y
 h

er
e 

b
ec

au
se

 

m
an

y
 
fi

sh
m

o
n

g
er

s 
ar

e 
co

m
-

in
g
 t

o
 b

u
y
 f

is
h
 p

ro
d
u
ct

s.
 

 F
T

1
7

: 
I 

am
 v

er
y

 h
ap

p
y

 w
it

h
 

fi
sh

in
g

 
ac

ti
v
it

y
 

b
ec

au
se

 
th

e 

m
ar

k
et

 
is

 
g
u

ar
an

te
ed

; 
I 

fi
sh

 

an
d

 s
el

l 
th

em
 h

er
e 

in
 t

h
e 

v
il

-

la
g
e 

b
ec

au
se

 
w

e 
h
av

e 
so

 

m
an

y
 

v
is

it
o

rs
 

w
h
o

 
co

m
e 

to
 

b
u
y

 f
is

h
. 
 

‘e
co

n
o
m

ic
 

ac
ti

v
it

ie
s’

 

to
p
ic

, 
so

, 
h
er

e 
fi

sh
in

g
 i

s 

ta
u
g

h
t 

as
 

o
n

e 
o
f 

th
e 

ec
o
n
o

m
ic

 
ac

ti
v
it

ie
s 

ta
k
in

g
 p

la
ce

 i
n

 T
an

za
n
ia

 

an
d

 o
th

er
 c

o
u
n
tr

ie
s.

 

 T
R

0
9

: 
I 

b
el

ie
v

e 
in

 t
h

is
 

to
p
ic

 
o
f 

‘e
co

n
o
m

ic
 

ac
ti

v
it

ie
s’

  
st

u
d

en
ts

 w
il

l 

le
ar

n
 

w
h
at

 
is

 
fi

sh
in

g
, 

h
o

w
 

fi
sh

in
g
 

is
 

ca
rr

ie
d
 

o
u

t 
as

 w
el

l 
as

 d
is

cu
ss

in
g
 

th
e 

ec
o
n
o

m
ic

 

im
p
o

rt
an

ce
 

o
f 

th
e 

fi
sh

in
g

 a
ct

iv
it

y
. 

E
cV

 

E
x

p
re

ss
 

af
fe

ct
io

n
/a

tt
i-

tu
d
e 

o
r 

m
ak

es
 
v
al

u
e 

st
at

e-

m
en

ts
 

an
d

 
in

d
ic

at
in

g
 

th
at

 

so
m

et
h
in

g
 

is
 

p
o

si
ti

v
e 

o
r 

n
eg

at
iv

e 
re

la
ti

n
g

 
to

 
th

e 

ec
o
n
o

m
y

, 
o
r 

m
o
n

ey
 

an
d
 

p
ri

ce
 

E
S

K
 

T
h

is
 r

ef
er

s 
to

 a
 s

ta
te

m
en

t 

th
at

 
d
en

o
te

s 
co

n
ce

p
ts

, 
ev

i-

d
en

ce
, 

o
r 

th
eo

ri
es

 r
el

at
ed

 t
o

 

en
v

ir
o

n
m

en
ta

l 
sc

ie
n
ce

 s
u
ch

 

as
 

th
e 

in
te

ra
ct

io
n
 

b
et

w
ee

n
 

o
rg

an
is

m
s 

an
d

 
th

ei
r 

su
r-

ro
u
n

d
in

g
 e

n
v
ir

o
n
m

en
t.

 

P
T

2
0

: 
S

o
m

e 
fi

sh
 s

u
ch

 

as
 

se
a 

ca
tf

is
h
 

ar
e 

n
o

t 

ea
si

ly
 a

v
ai

la
b
le

, 
o
n

e 
o
f 

th
e 

re
as

o
n

s 
to

 
re

ac
h

 

th
is

 s
it

u
at

io
n

 i
s 

th
at

 t
h

e 

fi
sh

 
h
ab

it
at

 
h
as

 
b
ee

n
 

F
T

0
8
: 

S
o

 m
an

y
 f

is
h

in
g
 a

re
as

 

h
av

e 
b
ee

n
 

d
es

tr
o

y
ed

 
b
y
 

p
eo

p
le

 w
h
o

 w
er

e 
fi

sh
in

g
 w

it
h
 

an
 

il
le

g
al

 
m

et
h

o
d

 
su

ch
 

as
 

d
y

n
am

it
e.

 

 

T
R

0
4

: 
O

n
e 

o
f 

th
e 

ta
sk

s 

w
h
ic

h
 
I 

p
ro

v
id

e 
to

 
m

y
 

st
u
d

en
ts

 i
s 

to
 d

is
cu

ss
 t

h
e 

im
p
o

rt
an

ce
 
o
f 

fo
re

st
 
in

 

ec
o
lo

g
ic

al
 

an
d

 

en
v

ir
o

n
m

en
ta

l 
b

al
an

ce
. 

 



1
4
3

 

C
o
d

es
 

D
ef

in
it

io
n

s 

E
x
a

m
p

le
s 

 

P
a

rt
-t

im
e 

fi
sh

er
s 

(P
T

) 
F

u
ll

-t
im

e 
 f

is
h

er
s 

(F
T

) 
T

ea
ch

er
s 

(T
R

) 

E
S

V
 

R
ef

er
s 

to
 t

h
e 

st
at

em
en

t 
th

at
 

d
en

o
te

s 
af

fe
ct

io
n

/a
tt

it
u

d
e 

o
r 

m
ak

es
 a

 v
al

u
e 

st
at

em
en

t 
in

-

d
ic

at
in

g
 

th
at

 
so

m
et

h
in

g
 

is
 

p
o

si
ti

v
e 

o
r 

n
eg

at
iv

e 
re

la
ti

n
g

 

to
 e

co
lo

g
y

/e
n
v
ir

o
n
m

en
t 

 

d
es

tr
o

y
ed

 
th

e 
il

le
g

al
 

fi
sh

in
g

 m
et

h
o

d
. 

 P
T

1
5

: 
F

is
h

in
g

 
w

it
h
 

d
ra

g
g

in
g
 m

et
h
o

d
 i

s 
n
o

t 

g
o

o
d

 
b
ec

au
se

 
it

 
p
re

-

v
en

ts
 

fi
sh

 
to

 
g
ro

w
 

to
 

m
at

u
ri

ty
 a

n
d
 r

ep
ro

d
u

ce
 

ag
ai

n
. 

 

F
T

 1
2

: 
T

h
e 

q
u
an

ti
ty

 w
e 

u
se

d
 

to
 f

is
h
 h

as
 b

ee
n
 d

ec
re

as
ed

 b
e-

ca
u
se

 
w

e 
ar

e 
fi

sh
in

g
 
in

 
o
n
e 

ar
ea

 f
o

r 
m

an
y

 y
ea

rs
 a

n
d

 t
h

e 

n
u

m
b
er

 
o
f 

p
eo

p
le

 
en

te
ri

n
g
 

fi
sh

in
g

 i
n

d
u
st

ry
  

is
 i

n
cr

ea
si

n
g
 

ev
er

y
 d

ay
. 

S
T

3
: 

I 
th

in
k
 

w
e 

n
ee

d
 

sk
il

ls
 

o
n

 
h
o

w
 

to
 

im
p
le

m
en

t 
th

e 
co

n
ce

p
t 

o
f 

su
st

ai
n

ab
le

 

d
ev

el
o
p

m
en

t 
in

 
o
u

r 

te
ac

h
in

g
 s

u
b
je

ct
s.

 

E
tK

 

R
ef

er
 

to
 

th
e 

st
at

em
en

t 

th
at

 h
as

 c
o
n

ce
p
ts

, 
ev

id
en

ce
, 

an
d

 t
h

eo
ri

es
 o

n
 e

th
ic

al
 c

o
n
-

si
d
er

at
io

n
 o

r 
m

o
ra

l 
co

n
ce

rn
 

co
n

n
ec

ti
n

g
 t

o
 i

ss
u
e 

in
 s

o
m

e 

m
an

n
er

. 
 

P
T

0
5

: 
W

e 
h
av

e 

h
ea

rd
 
fr

o
m

 
o
u

r 
te

ac
h
-

er
s 

th
at

 w
e 

n
ee

d
 t

o
 v

al
-

u
es

 
o
u

r 
co

m
m

u
n

it
y

’s
 

re
so

u
rc

es
. 

 P
T

1
6

: 
O

th
er

 
fi

sh
er

s 

u
se

 p
ro

h
ib

it
ed

 m
et

h
o

d
s 

th
at

 
ca

u
se

 
d

am
ag

e 
to

 

th
e 

en
v

ir
o
n
m

en
t 

an
d

 

fi
sh

in
g

 a
re

as
. 

F
T

1
1

: 
 I

t 
is

 g
o

o
d
 t

o
 u

se
 

fi
sh

n
et

 w
it

h
 b

ig
g

er
 o

p
en

in
g

s,
 

b
u

t 
o
th

er
 f

is
h
er

s 
ar

e 
st

il
l 
u
si

n
g
 

fi
sh

n
et

s 
w

it
h

 v
er

y
 s

m
al

l 
o
p
en

-

in
g
s 

d
es

p
it

e 
b
ei

n
g

 p
ro

h
ib

it
ed

. 

 F
T

1
2

: 
If

 
th

e 
g
o

v
er

n
m

en
t 

is
 

n
o

t 
p
ro

te
ct

in
g
 

fi
sh

in
g

 
w

it
h
 

d
y

n
am

it
e,

 
w

e 
w

o
u

ld
 

h
av

e 

m
o
re

 
ef

fe
ct

 
in

 
th

e 
fi

sh
in

g
 

g
ro

u
n
d
, 

si
n
ce

 
ca

tc
h
es

 
h
av

e 

d
ec

li
n

ed
 g

re
at

ly
. 

T
R

2
: 

W
h

en
 p

eo
p
le

 f
is

h
 

b
y

 
ta

k
in

g
 

in
to

 

co
n

si
d
er

at
io

n
 

th
e 

ru
le

s 

th
at

 
ar

e 
g
o

v
er

n
in

g
 

fi
sh

in
g

, 
th

en
 

w
e 

w
il

l 

h
el

p
 

o
u
r 

st
u
d

en
ts

 
to

 

p
ro

m
o
te

 
su

st
ai

n
ab

le
 

d
ev

el
o
p

m
en

t.
 

 T
R

0
9

: 
In

 t
h

e 
V

o
ca

ti
o

n
al

 

st
u
d

ie
s,

 
th

er
e 

to
p
ic

s 
in

 

w
h
ic

h
 

st
u
d

en
ts

 
ar

e 

su
p

p
o

se
d
 t

o
 l

ea
rn

 a
b
o

u
t 

fi
sh

in
g

, 
b
u

t 
n
o

t 
al

l 

E
tV

 

R
ef

er
 t

o
 a

 s
ta

te
m

en
t 

th
at

 

ex
p

re
ss

es
 

af
fe

ct
io

n
/a

tt
it

u
d
e 

o
r 

m
ak

e 
a 

v
al

u
e 

st
at

em
en

t 

in
d
ic

at
in

g
 t

h
at

 s
o
m

et
h
in

g
 i

s 



1
4
4

 

 

C
o
d

es
 

D
ef

in
it

io
n

s 

E
x
a

m
p

le
s 

 

P
a

rt
-t

im
e 

fi
sh

er
s 

(P
T

) 
F

u
ll

-t
im

e 
 f

is
h

er
s 

(F
T

) 
T

ea
ch

er
s 

(T
R

) 

p
o

si
ti

v
e 

o
r 

n
eg

at
iv

e 
co

n
-

n
ec

ti
n

g
 t

o
 t

h
e 

is
su

e 
in

 s
o
m

e 

m
an

n
er

. 

te
ac

h
er

s 
k
n

o
w

 
h
o

w
 

to
 

te
ac

h
 t

h
es

e 
to

p
ic

s.
 

 

P
o

K
 

T
h

is
 r

ef
er

s 
to

 a
 s

ta
te

m
en

t 

th
at

 
d
en

o
te

s 
co

n
ce

p
ts

 
an

d
 

ev
id

en
ce

 l
in

k
in

g
 t

o
 l

aw
 o

r 

p
o

li
ti

ca
l 

p
o

li
ci

es
 

m
ad

e 
b
y

 

au
th

o
ri

ta
ti

v
e 

in
st

it
u

ti
o

n
s.

 

P
T

2
5

: 
 

T
h

e 
g
o

v
er

n
-

m
en

t 
sh

o
u
ld

 
p
ro

v
id

e 

lo
an

s 
so

 
th

at
 

fi
sh

er
s 

w
il

l 
u
se

 m
o
d

er
n
 e

q
u

ip
-

m
en

t 
fo

r 
fi

sh
in

g
. 

 P
T

1
7

: 
O

u
r 

g
o

v
er

n
-

m
en

t 
sh

o
u
ld

 
co

n
ti

n
u
e 

to
 g

iv
e 

p
ro

p
er

 p
u

n
is

h
-

m
en

t 
fo

r 
th

o
se

 
p
eo

p
le

 

w
h
o

 w
o
rk

 a
g
ai

n
st

 f
is

h
-

in
g
 

la
w

s 
an

d
 

re
g
u

la
-

ti
o

n
s.

  
  

F
T

1
3

: 
o
u

r 
g
o

v
er

n
m

en
t 

b
ro

u
g
h
t 

th
e 

B
ea

ch
 

M
an

ag
em

en
t 

U
n
it

 (
B

M
U

) 
to

 

p
ro

te
ct

 o
u

r 
fi

sh
 r

es
o
u

rc
es

 a
n
d
 

fi
sh

er
s 

to
 a

b
an

d
o
n
 t

h
e 

p
ra

c-

ti
ce

 u
si

n
g
 w

ro
n

g
 f

is
h
n
et

s;
 a

n
d

 

o
u

r 
lo

ca
l 

co
m

m
u
n

it
y

 n
et

w
o
rk

 

w
o
rk

s 
v

er
y

 w
el

l.
 

 F
T

0
5

: 
T

h
er

e 
sh

o
u
ld

 
b
e 

fi
sh

in
g

 l
aw

s 
ev

er
y

w
h
er

e 
an

d
 

ev
er

y
 

fi
sh

er
 

o
b

li
g
ed

 
to

 
th

e 

fi
sh

in
g

 l
aw

s 
an

d
 t
h

o
se

 w
h
o

 d
o
 

n
o

t 
o
b

ey
 
th

e 
la

w
 
sh

o
u
ld

 
b
e 

se
n
te

n
ce

d
 t

o
 j

ai
l.

  

T
R

0
6

: 
F

o
r 

su
st

ai
n

ab
le

 

fi
sh

in
g

 t
o
 b

e 
ac

h
ie

v
ed

 i
n
 

R
u
fi

ji
 
D

el
ta

, 
it

 
n
ee

d
s 

a 

p
o

li
cy

 
th

at
 

is
 

w
el

l 

o
ri

en
te

d
 t

o
 t

h
e 

te
ac

h
er

s 

an
d

 c
o
m

m
u
n

it
y

. 

 T
R

0
3

: 
T

h
er

e 
sh

o
u
ld

 b
e 

ef
fe

ct
iv

e 
la

w
s 

th
at

 

g
o

v
er

n
 

d
if

fe
re

n
t 

fi
sh

er
 

g
ro

u
p
s 

in
 

th
e 

fi
sh

in
g
 

co
m

m
u
n

it
y

. 

 

P
o

V
 

R
ef

er
 t

o
 a

 s
ta

te
m

en
t 

th
at

 

sh
o

w
s 

af
fe

ct
io

n
/a

tt
it

u
d
e 

o
r 

m
ak

e 
a 

v
al

u
e 

st
at

em
en

t 
in

d
i-

ca
ti

n
g

 t
h

at
 s

o
m

et
h
in

g
 i
s 

p
o
s-

it
iv

e 
o
r 

n
eg

at
iv

e 
re

la
ti

n
g

 t
o
 

la
w

 
o
r 

p
o

li
ti

ca
l 

p
o

li
ci

es
 

m
ad

e 
b
y

 a
u
th

o
ri

ta
ti

v
e 

in
st

i-

tu
ti

o
n
s.

 

  



145 

Appendix 5: Example of species identified from the 

participants’ talk  

No. Local Name Common /family name 

1.  Bunju Tilefish 

2.  Changu Snapper 

3.  Chewa Groupers (sea basses) 

4.  Chuchunge Halfbeaks 

5.  Hongwe Sea catfish 

6.  Kambale African catfish  

7.  Kange Characidae 

8.  Kasa Alestidae 

9.  Kolekole Trevallies/  

10.  Kangu Blue Parrotfish 

11.  Kotwe Tooth pony / 

12.  Kumba Tilapia/ cichlid fish 

13.  Kungu Snappers/ 

14.  Kupe Polynemidae 

15.  Mbarata Five-spot herring/ 

16.  Mbubu elephant fish 

17.  Mbufu catfisher 

18.  Mkizi Mullets 

19.  Mkonge Hairtail  

20.  Mkundaji Goatfish 

21.  Mkunga Eels 

22.  Mwatiko Milkfish 

23.  Mzia barracuda 

24.  Ngacha Alestidae 

25.  Ngarangara Needlefish 

26.  Ngasa Alestiide 

27.  Ngisi Squid long type 

28.  Ngogo Type of catfish (Squeaker)  

29.  Nguru - 

30.  Pandu Queenfish 

31.  Papa Sharks  

32.  Perege Red tilapia 

33.  Pono Parrotfish 

34.  Songoro Cobia 

35.  Taa Rays 

36.  Tasi Rabbitfish 

37.  Vita  - 
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Appendix 6: Content outline extracted from the 

official primary school syllabi 

Table A and B below represent environmental content extracted from the 

official primary syllabus in 2005 that the teachers were required to implement 

in their respective classroom levels: 

Table A: Content from primary school science syllabus, 2005 

Grade 

 

Objective: Pupil should be able to: 

III -Describe the natural habitat of different living organisms 

-Differentiate natural habitat of a living organism 

-Explain how the characteristics of habitats are related to the character-

istic of the living organism are found there 

-Describe the characteristic of living organisms in different habitats 

-Describe the reproduction of animals, which give birth to young ones   

and those, which lay eggs. 

 mention various types of animal food 

- Explain how different animals obtain their food 

IV -Explain the characteristic where the source of water is found. 

-Explain the importance of the source of water 

V -explain how living things depend on the environment 

-explain the relationship between living things and non-living things in 

the environment 

-explain the importance of the relationship between living things in the 

environment 

VI -Explain the importance of land to human being, animals and plants 

-Mention important resources from the land 

-Explain the importance of forest and trees to human being and ecolog-

ical balance 

-List important products obtained from forests and trees. 

-mention where springs, streams, rivers, dams, lakes, and oceans are 

found. 

-Explain the importance of springs, streams, rivers, dams, lakes, and 

oceans to human beings and the environment. 

-Mention wildlife in the immediate environment  

-Explain how human activities destroy sources of water.  

-Take measures to preserve water sources 

- Participate in the conservation of sources of water in their community 

-Explain human activities and natural phenomena, which can endanger 

the existence of plants and forests. 

-Describe efforts being made to conserve forest and plants  

VII -Explain changes taking place as regards natural resources. 
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-Describe positive and negative changes in natural resources.  

-list human activities which destroy sources of water 

-Explain how human activities destroy sources of water. Take measures   

to preserve water sources 

- Participate in the conservation of sources of water in their community 

  

 

Table B. Shows example of content extracted from the geography syllabus 

Grade 

 

Objectives based on Environmental understanding. It has been stated 

that  Students should be able to:- 

III −  Develop the ability to understand the surroundings 

−  Develop critical mind on issues which crop in the community and 

their usefulness 

  

IV − Relate relationship, which exists between environment and mankind 

− Device ways of making a better life 

− Describe the effects of human population over the environment 

− Explain the effects of peoples’ activities in the environment 

− Discuss the relationship between population, with physical features 

of the land and weather 

V − Explain the importance of natural vegetation 

− Identify the use of natural resources found in their surroundings 

− Describe the consequences of improper utilization of natural resources 

− Name types of fish and its requirements 

− Mention famous fishing ground in the world 

− List down products of fishing industry owe  

− Explain the economic potential of fishery in the world 

− Mention factors which pollute fish habitat 

− Mention parts of the world where fish habitat is polluted 

− Explain measures to stop polluting the fish habitat 

− Describe the volume of the catch 

− Describe the methods of fishing applies to the areas 

− Mention the advantage and disadvantage of fishing 

− Explain the importance of fishing 

VI − Explain the concept of environment 

VII − Develop and enhance knowledge, ability and a habit of proper use and 

care of the environment 
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