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ABSTRACT 

Changes in literacy theory and practices in relation to technological change necessitate shifts in 

contemporary pedagogical practices. In the New Zealand context, little is known about literacy in terms 

of meaning-making pedagogical practices in secondary science classrooms. This study aimed to 

document the characteristics of language use and literacy practices and teachers’ understanding of 

literacy theory and practices. This research uncovered the ways school literacy is changing. It explored 

how far pedagogical approaches have shifted towards embracing active and participative practices of 

meaning-making through drawing on the multiplicity of literacies and negotiations of meanings in 

social and multimodal contexts.  

The study used qualitative interpretive methodologies and case study methods to collect and analyse 

data. Three secondary science teachers and their classes participated in this study. Non-participant 

classroom observations, two teachers’ interviews, teachers’ journals, and supplementary materials were 

used to collect data for six one-hour-long science lessons.  

This study found that in pedagogical practices, language and literacy theories were perceived and 

enacted only to a limited extent. In that respect, science teachers primarily practiced generic literacies 

rather than discipline-specific literacies. The observed disciplinary practices predominantly used 

linguistic and written forms of meanings; thus, the essential role of multimodality in developing 

students’ active and agentive meaning-making and multi-literacies in science was largely absent. 

Science teachers only partially perceived and enacted literacy theory and practices; there was limited 

evidence of active meaning potential in their pedagogical design and practices. The significance of new 

technical and ethos stuff, which could impart participatory, social, multimodal, and active forms of 

meaning-making conditions as enacted pedagogical approaches, was missed. This suggests that the 

pedagogical approaches represented only that of ‘being digital’ with conventional literacies. In 

addition, only one of the three science teachers embraced, at least partially, the multiliteracies in 

pedagogy. Therefore, it is reasonable to argue that prevalent schooled literacies are far from changing 

literacies. In conclusion, key principles are suggested for designing effective literacy pedagogy in 

response to changing literacies in meaning-making perspective. 
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GLOSSARY 

 

Affinity spaces: 

Affinity space is a mixture of physical or virtual space that allows people to interact and share 

knowledge. Through interactions, people are brought together for common purposes, goals, and 

interests. The shared knowledge in these spaces is often built through common and repeated practices 

that are used to solve real-life problems (Gee, 2012). 

Multiliteracies: 

The concept of multiliteracies describes a major shift in what counts as being literate in the world today 

(New London Group, 1996). The first of ‘multi’ foregrounds that reading and text construction does not 

necessarily make use of print technologies with dominant written language forms rather varying 

combinations of multimodal elements, for instance, written, visual, audio, gestural forms are used in the 

texts of new technologies. The second aspect of ‘multi’ of multiliteracies emphasise the linguistic and 

cultural diversity enabled through globalisation and networked society.  

Learning by Design: 

Based on the ideas of ‘multiliteracies’ this approach seeks to reconceptualise knowledge, pedagogy, 

and learning to address changing educational contexts. Kalantzis and Cope (2005) claim for four key 

principles as the basis of learning by Design theory. This theory acknowledges that the means of 

communicating in these contexts is about the “complex relationship between print mode and visual and 

spatial and how these relationships are used to communicate ideas” (Kalantzis & Cope, 2005, p. 102). 

Multimodality: 

It is a theory of communication and social semiotics. It describes communication not just with language 

rather through interwoven modes of words, images, gestures, sounds, and movements. All these modes 

can be combined in different ways and media in acts of communication and representation (Kress, 

Jewitt, Ogborn & Tsatsarelis, 2001). 

new literacies:  

Generally, this term refers to the skills needed to work and make-meanings with digital technologies. In 

contrast to conventional literacies new literacies are characterised by ‘new technical’ and ‘ethos stuff’ 

(Knobel & Lankshear, 2007) and are more participative, collaborative, and less published and 

individual. A practice orientation to research for new literacies explores practices when the learner use 
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knowledge, skills, and technology to engage in practice as “socially developed and patterned ways of 

using technology and knowledge to accomplish tasks [that are] directed to [realising] socially 

recognised goals [or purposes]” (Scribner & Cole, 1981, p. 236). 

Participatory culture: 

Participatory culture generally refers to the online culture that enabled young people to engage in 

online literacy to create and disseminate media content. It also refers to a culture where members 

believe that their contributions matter and feel some degree of social connections (Jenkins, Purushotma, 

Weigel, Clinton & Robinson, 2009). 
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CHAPTER ONE: INTRODUCTION 

This thesis starts with the assumption that changing technology requires new pedagogical ways to enact 

literacy as a meaning making practice. However, little is known about literacy pedagogy in the New 

Zealand secondary science context. One of the key aims of this study is to ascertain how far the 

changes described in the literature around new forms of literacy are present in actual classrooms. 

In order to answer what motivated me to undertake this study, I want to express some thoughts about 

my student and teaching life experiences. It was the start of 2000 when my siblings and I spent our 

scholarship money to buy our first desktop computer. It was amazing to learn to type the master's thesis 

that previously I had repeatedly drafted using pen and paper. During that time the use of online 

databases was not common even in many higher education institutions in Pakistan. Many master’s 

students (like me) either had to leaf through the heavy bound journals or submit their floppies in 

centrally located database research repositories to gain familiarity with the latest research studies. Soon 

after completing a master's in organic chemistry, I was lucky enough to get an opportunity to teach, 

first in a school and later in a college.             

Teaching was quite different from my student life experiences of gaining expertise in synthesizing 

heterocyclic organic compounds and reading through the IR – Infrared Spectroscopy – results. It was a 

challenge to teach a class of fifty girls equipped only with the print technologies of that time. The 

classrooms were arranged around ‘call and response’ and ‘chalk and talk’ modes of teaching and were 

under tight control by school authorities. Following this, I took some time away from teaching to 

further my studies in education in Malaysia during 2011-2013. When I returned to student life one of 

the striking differences that I noticed was the extent of technology use in pedagogical practices. Print-

based means such as books, pen, and papers were replaced with personal laptops and overhead 

projectors for knowledge representation and communication. Besides face to face interactions in 

classrooms, e-learning platforms and university emails were seen as an important means of 

communication with fellow students and subject teachers. During the years I earned a master’s degree 

the preparation of ‘instructional design’ was a first attempt to integrate technology in chemistry 

teaching. I used the ADDIE model Mahoney (2018) and Gagne’s learning theory (Artinian & Conger, 

1997) to develop a chemistry lesson. To me, that was the start of this thesis. After I came to New 

Zealand in 2015 for Ph.D. I gained insights about technology use in primary schools through my 

children's regular practices of blog writing, storyboarding, and multimodal composing. Meanwhile 

reading the technology and literacy research I became interested to explore what language and literacy 

look like in New Zealand secondary science and I set out on this project. Researching during these four 

years has helped me to reflect on what it was that I did or will plan to do in future as a chemistry 

teacher.  
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My own experiences seem to fit in with much larger arguments about how the world is changing, 

especially in the new social structures that appeared during the last decades of the twentieth century. 

The present-networked society has seen the transformation from old capitalism – industrial capitalism, 

Fordism – to the current mode as new high-tech global capitalism (Gee, 2004). Due to fast-paced 

technological developments, multiple communication patterns as horizontal networks of interactive 

communication are evolving based on individuals’ initiatives, interests, and desires and constantly 

displacing the traditional centrally controlled mass media system. New forms of mass communication 

that are increasingly multimodal and multichannel have made the circulation, mixing, and reformatting 

of any digitized content possible (Castells, 2010). Constantly changing technology not only 

characterises the inception of this ‘new world’ but also calls attention to the need for understanding 

educational change.       

There is a very common story – which I here call the dominant story – told about the world we live in 

and how it is changing. The story goes like this. The rapid proliferation of new technologies combined 

with massive social, economic, and global changes has triggered profound shifts in the communication 

and representation landscape over the last couple of decades.  

In terms of learning, this story suggests that these changes place new demands on learners’ knowledge, 

skills, and competencies in an increasingly complex, multimodal, and digital world. However, slow in 

its response (Jenkins et al. 2009) education and schooling are expected to address the challenges of the 

changing skills and the knowledge requirements of a future society (Kalantzis & Cope, 2012). The 

ever-changing nature of technology has influenced the educational context and medium (Beavis, 2004) 

with new opportunities to design new pedagogical practices. Therefore, Durrant and Green (2000) 

argue that: 

What we are seeing is a profound media shift in literacy, schooling, and society – a broad-based 

shift from print to digital electronics as the organising context for literate – textual practice and 

for learning and teaching (p. 89).  

In a similar vein, Kress (2000) and others argue that the present era has faced rapid changes and 

uncertainty in contrast to earlier periods of relative certainty. These writers posit that in the period of 

stability the curriculum was a vital means through which cultural values, skills, and knowledge were 

accessible to the younger generation. For a very long time, it was based on the notions of 

‘reproduction’ a metaphor that in the present era should be replaced with the notion of ‘design’ to meet 

the contemporary pace of change. Opposed to the past what is required now is an 'education for 

instability’. Kress argues that in such a context:  
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What remains constant is the fundamental aim of all serious education: to provide those skills, 

knowledge, aptitudes, and dispositions which would allow the young who are experiencing that 

curriculum to lead productive lives in the societies of their adult periods. (p. 134) 

 

As it applies to education, the dominant story suggests that, since the 1980s, there has been a growing 

recognition that the widespread use of technology has effects on the literacy and learning paradigm 

(Lankshear & Knobel, 2003; Walsh, 2009). The period between 1970-2000 is important because during 

this time the theoretical notions of literacy as sociocultural practices has challenged the long-held 

beliefs of literacy as a set of autonomous, individualized, and decontextualized practices. Similarly, 

ideas about learning have undergone radical shifts from the ability to decode or encode the given text 

that was once a matter of individual cognition to the role of sociocultural interactions for knowledge 

construction.  

Due to these changes, the dominant story suggests that literacy cannot be conceptualized entirely as a 

‘linguistic accomplishment’ or just a set of cognitive abilities based on the identifiable technology of 

the alphabetic script or paper. Instead, it needs to be recognised as a social activity embedded within 

larger practices and changing technologies (Zammit & Downes, 2002). Similarly, what it means to be 

literate in the digital age is considered different from what was needed and conceptualized previously 

(Gardener, 2000). The literature that follows this period has used the terms ‘multiliteracies’ (Cope & 

Kalantzis, 2000; Unsworth, 2001), ‘new literacies’ (Lankshear & Knobel, 2003), ‘multimodality’ 

(Kress & Van Leeuwen, 1996)), ‘participatory culture’ (Jenkins et al. 2009), ‘affinity spaces’ (Gee, 

2004), and ‘learning by design’ (Kalantzis & Cope, 2005) in an attempt to account for and analyse such 

‘textual shifts’ and ‘sea-changes’ in education and communication practices (see Glossary for 

definitions of terms).   

From the 1980s-2000s, the emerging field of scientific literacy began to change as ideas about reading 

and writing started taking account of sociocultural processes. Early in this period, language features 

associated with science writing and reasoning as a means of argumentation and report writing were 

considered important. Later on, the use of graphics, multiple and multimodal science representations 

gained prominence due to students’ increased access to digital technologies for meaning-making 

practices (Klein & Kirkpatrick, 2010; Kress, Jewitt, Ogborn & Tsatsarelis, 2001; New London Group, 

1996). Typical of this approach Moje (2008) advocated for the role of distinct ways of talking, writing, 

viewing, drawing, graphing, and acting within a specialized discourse community as ‘disciplinary and 

cultural’ practices rather than as a set of strategies or tools brought into the disciplines to improve 
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reading and writing. Overall, it was argued that as a result of these shifts, new practices with 

multimodal means and students’ competence with multimodal text were serving to redefine the concept 

of scientific literacy (Kain, 2006).       

Thus, in line with the dominant story, the traditional literacies have adapted the use of new 

technologies that were increasingly defining the expanding communication needs of this century. 

Unsworth (2001) aptly describes this need as: 

The conventional language-based literacy practices will remain necessary; they are by no means 

sufficient for the development of the kinds of literacy practices that already characterize the 

continuously evolving information age of the new millennium (p. 7).  

Now broader views of literacy incorporate the notion of changed literacy practices and learning for a 

culturally and linguistically diverse landscape, using and producing multimodal text, and understanding 

and designing the multimodal ensemble involve in any communicative event (Jewitt, 2008). The 

essential skills to effectively execute these practices involve “locating, comprehending, using, 

critiquing, and creating texts within personal, social, educational, historical, cultural, and workplace 

contexts”  (Zammit & Downes, 2002,  p. 25). 

It also includes learning practical capabilities for collaboration in social learning, to act, and to adapt, in 

response to diversity and change (Kalantzis & Cope, 2012). In other words, the notions of literacy have 

shifted toward ‘multiliteracies,’ ‘learning by design’ and the notion of teachers having a ‘repertoire of 

practice. “A repertoire of practice refers to the sum of available tools, techniques, strategies, tactics, 

ways of working, expertise and know-how from which a practitioner may draw, choose, and/or 

combine to suit both known and novel situations or address a particular purpose” (Kalantzis & Cope, 

n.d. para. 1). Similarly, in learning it is the mastery of a ‘repertoire of practice’ including traditional 

and new communication technology, spoken language, print, and multimedia (Luke & Freebody, 2000, 

p. 9) that is significant.      

Based on this analysis, it is frequently argued that ‘digital natives’ (Prensky, 2001) make meanings and 

convey their understanding as they encounter a range of techno-cultural and multimodal worlds outside 

the school. Meanwhile, school-based print-centered literacy practices contradict students’ out of school 

engagement in digital cultures and place a limit on what is taught and how it is taught as class practices. 

In other words, students’ common experiences with digital and multimodal texts and related practices 

have transformed their expectations of, and orientation toward school texts, literacy, and pedagogy –

that more often abide by the rules of print and knowledge reproduction – that results in their 

disengagement and boredom in day to day class activities (Cope & Kalantzis, 2000; Gee, 2003; Jewitt 

& Kress, 2003; Kalantzis, Cope & Cloonan, 2010; Kress, 2003; Lankshear & Knobel, 2003; Lewis, 



5 

 

2016; O'Brien & Bauer, 2005). Even in many digitally-based classrooms, the multimodal environment 

puts pressure on more traditional teaching and learning practices (Bearne, 2003; Kress, 2003; 

Lankshear, Snyder & Green 2000; Zammit & Downes, 2002) rather than providing opportunities for 

active meaning construction.    

So, if this is the dominant story, to what extent is it true, or a description of what is actually happening 

in classrooms? This is missing in existing research literature. On the one hand, a large body of 

theoretical accounts gives insights into classroom practices where technological potential has been used 

to enhance students’ learning outcomes. It is argued that the use of technology fosters conventional 

literacy learning such as effective reading practices for typical students (Davidson, Elcock & Noyes, 

1996; White, Haslam & Hewes, 2006), or at-risk students (Howell, Erickson, Stanger & Wheaton, 

2000), improve students’ spelling ability (Higgins & Raskind, 2000), supports comprehension 

(Matthew, 1997), develop writing skills (Rowley, Carson & Miller, 1998), and motivation to read 

(Nicolson, Fawcett & Nicolson, 2000). Similarly, it has been argued that by using multimodal 

representation students grow in their literate capacities (Lankshear & Knobel, 2003; Walsh, 2011) and 

knowledge building in science (Tang, Degado & Moje, 2014).  

On the other hand, there is a lack of studies of actual literacy practices and science Discourse. To name 

a few, these studies revealed the findings as the add-on nature of technology use in primary schools 

more specifically to reframe the old literacies (Lankshear, Snyder & Green, 2000). Examples are 

discussed as to how the new technology is not sharply framed in the everyday official discourse of the 

classroom (Blikstad-Balas, 2012). In all these, however, far too little attention has been paid to how 

classroom literacies have changed due to the broader technological changes. Therefore, one of the key 

aims of this study is to try to ascertain how far the changes described in the literature around new forms 

of literacy are present in actual classrooms.  

1.1 Research rationale 

The focus of this study is secondary school science teaching in New Zealand. Scientific literacy is a 

desirable goal for youth in every nation to meet the contemporary pace of technological, cultural, 

social, and economic changes in societies. In New Zealand, this need for scientifically literate citizens 

is becoming more crucial. Sir Peter Gluckman (2011) – the New Zealand government’s Chief Science 

Officer – claims that increasingly the challenges we are facing as a community both at a global and 

local level depend on scientific literacy. School science is paramount for the development of 

scientifically literate youth. The rationale for this study is that the use of language and literacy activities 

with or without technology mediation in secondary school classrooms is crucial for building students’ 

science knowledge that in turn develops their scientific literacy.   
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In other words, you cannot develop sound scientific knowledge without developing the literacy 

practices of the discipline of science. Before describing the aims and questions of my study, I would 

like to situate the work within the last decade of New Zealand language and literacy research projects. 

A brief account is set out below:   

Gluckman’s (2011) report entitled: Looking Ahead: Science Education in the 21st Century was 

indicative of government emphasis on science and innovation to develop a  ‘future-oriented science 

education program’ for New Zealand’s ‘forward-looking, innovative, smart, and knowledge-oriented’ 

youth (ibid). This report spurred a number of research projects, policy work, and reforms to anticipate 

forward-looking science education that could transform contemporary teaching and learning practices. 

Three important research projects were carried out between (2012-2013), to investigate the use of e-

learning in science, the linkage between schools and science community, and curriculum support for 

science teachers (Buntting, Maclntyre, Falloon, Cosslett & Forret, 2012; Gilbert & Bull, 2013).  

Within these projects, the idea of future-oriented science and ‘innovative practice’ refers to a type of 

education that could fulfill students’ 21st-century learning needs. Based on the findings of these projects 

the Gillbert and Bull’s (2013) report communicated and justified a strong need for teacher reflection on 

the changes in technology use and scientific knowledge. As they put it: 

 

We have a long way to go to develop a future-oriented science education system in New 

Zealand. The current emphasis on providing resources and other support to develop /update 

teacher’s science knowledge and/or their capacity to use digital technologies is not enough. 

While it is obviously important that teachers have access to appropriate resources, knowledge, 

and technologies, what matters most is how they think about that knowledge and those 

resources/technologies, how they make sense of – and use – knowledge and resources to 

achieve the core purpose of school science. (p. 9) 

 

In my view, to realise an effective repertoire for scientifically literate youth both descriptions and 

interpretations are needed in school science classrooms. This requires studying the present scientific 

literacy practices that could help guide future planning. This would be based on how far present literacy 

practices align with new and multiliteracies or and/or new goals of future-oriented science education. 

Based on the research context given above I was interested in the following research questions. 
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1.2 Research questions 

This study has focused on the following overarching research question:  

What is the evidence for a changing set of literacy practices in New Zealand secondary school science 

classrooms? 

The following sub-questions served to answer this overall question: 

1. What are the characteristics of language use and literacy practices in New Zealand secondary 

school science classrooms? 

2. How do science teachers understand the role of literacy theory and practices in their subject 

teaching? 

3. To what extent has science teaching in New Zealand secondary schools incorporated new 

approaches to literacy pedagogy? 

In New Zealand, to date, little research tends to focus on practical use of technology in literacy teaching 

and learning in the secondary science context. Here it is useful to mention two studies that serve to 

represent a research gap in the present context. This will help to situate this research study. 

In the first project, Wilson, Jesson, Rosedale and Cockle (2012) investigated the literacy and language 

knowledge and teaching practices in mathematics and science classrooms in Year 7 to 11. This study 

was limited in its scope as it used mixed-methods measures to investigate teachers’ and students’ 

literacy knowledge and print-based literacy pedagogy. Deductive analytical procedures were employed 

to count types of literacy practices as opposed to the qualitative interpretations and descriptions that my 

study attempts to illustrate. In the second project, Buntting et al. (2012) searched for innovative 

possibilities to enhance teacher capability and increase students’ engagement in science.   

This project gave an insight into how e-learning can be used to create a future-oriented science 

education program. However, this research was focussed only on creative e-learning in teachers’ 

pedagogical practices by selecting self-declared ‘innovative’ teachers. Buntting et al. (2012) justify the 

selection of ‘innovative’ teachers as research participants on the following grounds: 

 

Research into the present-day practices in schools and classrooms on its own cannot provide 

sufficient knowledge about how to address system-level challenges for innovation and 

transformation. However, looking at today’s innovative teaching and learning practices can 

provide some insight into future possibilities when integrated with theoretical arguments about 

the future of education. (p. 5)  
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In opposition to this justification, I want to argue that gaining insight into ‘ordinary’ classrooms is 

important to estimate the gaps and ongoing challenges that could help inform future planning and 

practice. 

1.3 Research significance 

This qualitative study of secondary science classrooms evolved to capture some of the ways school 

literacy is changing due to technology-mediated meaning making practices. This research is significant 

for the following reasons. Firstly, this thesis presents an account of how science teaching and learning 

are responding to the challenge of changing theories and practices of literacy. Secondly, rich accounts 

of classroom practices present vignettes of literacies which bring into light the ongoing challenges 

associated with the use of new approaches to literacy pedagogy. These classroom accounts are set 

within broader views of new and multiliteracies together with the national agenda of future-oriented 

science education.  

Thirdly, the accounts could provide a basis for enhanced reflective practice not only for participating 

teachers but also for readers, researchers, and science teachers to draw inferences that could help guide 

their practices in the future. Finally, the theoretical propositions drawn in this study serves to highlight 

the characteristic features of literacy practices and meaning conventions as pedagogical conditions 

available for students to generate and communicate meanings. This is the missing aspect of existing 

literacy studies that this study tended to cover in the New Zealand secondary science context. 

1.4 Overview of thesis  

This opening chapter (Chapter 1) has introduced the context for this research and reviewed the main 

ideas and aspects of the research. It also serves to situate the study in the present research scenario in 

New Zealand.  

Chapter 2 sets out to review a wide range of perspectives on literacy and how these ideas about 

literacy have developed over time. I also show how these broad notions of literacy have been reflected 

in science literacy. The general move is from a simple decoding view of literacy towards the idea of 

new literacies which are variously described as multimodal and multiliteracies. It also describes the 

theoretical/ analytical framework used to explore literacy pedagogical practices. 

Chapter 3 details the methodology used to research science teachers’ work in classrooms. It explains 

the general adoption of a qualitative interpretive research paradigm for this study. It provides details on 

the methods used for this research.  
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Chapters 4 provides detailed context descriptions of three science teachers in secondary science 

classrooms. The description of the contents of the schools, the teachers, their classrooms, and schedules 

serve to contextualise each case as an individual portrait of secondary science. 

Chapter 5 details the types of literacy practices that take place in secondary science. It also provides 

vignettes of how teachers and students are handling the secondary Discourse, new and multiliteracies in 

their subject teaching practices. 

Chapter 6 discusses the research findings through four literacy frameworks that have particular 

strengths for explaining and understanding the continuum of literacy practices across the three 

classrooms. It also highlights a set of dilemmas that served to identify the challenges and extent to 

which science teachers have enacted the multiliteracies.   

Chapter 7 links the research findings to the original research questions. It also discusses key principles 

as reflections on how to design effective literacy pedagogy with the potential to develop students’ 

scientific literacy and managing changing literacies. It also acknowledges the study limitations and 

offers recommendations for further studies. This thesis is concluded with final comments about the 

state of literacy in New Zealand secondary science classrooms. 
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CHAPTER TWO: LITERATURE REVIEW 

This chapter reviews the research literature to situate this study. It is presented in two sections. Section 

one discusses the qualitative shifts in literacy concepts and developments in literacy practices in the 

educational literature, including the New Zealand curriculum statements relating to literacy. Section 

two presents literature on developments in scientific literacy and practices, the theoretical/analytical 

perspectives used in this study, and the characteristics of print-based literacy practices.  

Section 1: Changing ideas of literacy 

 

2.1.1 Qualitative shifts in the literacy paradigm related to learning theories 

The field of literacy is marked by a diverse and rich history of perspectives that contribute to new 

definitions in research studies. In education, these changing ideas about literacy can be seen as part of a 

more general development in learning theories and these have undergone rapid development over the 

last fifty years. For the purpose of understanding these shifts, perspectives on learning and literacy have 

been reviewed below. 

A study of learning theories reveals a timeline that consists of four major theoretical strands categorised 

as behaviorism, cognitivism, constructivism, and sociocultural theories of learning. A brief description 

of these theories has been given below.  

1. Behaviourism: 

Behaviourism as a learning theory represents one of the earlier notions of learning as an enduring 

change to observable behaviors that occur under environmental stimuli (Skinner, 1953). According to 

this theory, learners elicit a specific set of responses as an outcome of learning based on controlled 

stimuli (Leonard, 2002). The instructor plays an important role in driving specific behavioral outcomes 

from learners through observable, measurable, and controllable objectives. This means learning cannot 

be observed but rather a change in the learner’s behavior ascertains that learning has happened. For 

instance, a teacher can observe how well students make matches between the phoneme and grapheme 

for the alphabet and how this behavior becomes automatic with practice. Within this theory, learners 

are seen as passive recipients of transmitted knowledge. In literacy pedagogy, behaviorism corresponds 

to the ‘didactic’ teaching model. Within this perspective, technology is often seen as a tool for reading 

and writing more or less traditional, printed and screen-hosted texts. Behaviourism was influential in 

teaching and learning practices until the late 1960s and early 1970s, but since then it has been heavily 

criticised. The criticisms focus on two major limitations of the approach: the failure to account for 

different aspects of learning and the inability to explain the internal process involved in the stimulus-
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response mechanism. In response to these limitations, the cognitive perspective on learning gained 

prominence. 

2. Cognitivism: 

Cognitive psychology, in the late 1950s and early 1960s, became a dominant approach to study the 

mental processes and thinking involved in learning. The fundamental assumption in cognitive theory is 

the belief that learners build links between previous experiences and new learning and meaning 

making. One such relationship is the schema, or cognitive structure that the learner makes as learning 

takes place (Best, 1995). Language and literacy activities play a prominent role in cognitive processes. 

Language acts as a medium of thinking as the learner interacts with new text, dialogue, and physical 

experiences that lead to changes in these cognitive structures. For these reasons, well known cognitive 

strategies include activities such as asking questions about the text, making predictions, activating prior 

knowledge, and summarizing. These all involve the active use of language to build knowledge (Wilson, 

Jesson, Rosedale & Cockle, 2012).  

Cognitive literacy strategies are defined as constructive interactions with texts in which good readers 

and writers continuously create meanings (Pressley, 2006). Like other theories, the cognitive 

perspective on learning has received criticism as the internal mental process cannot be measured 

(McLeod, 2015).  

3. Personal Constructivism: 

As some researchers argued for the inadequacy of the cognitive perspective to capture the complexity 

of human learning then research on human development led the constructivist perspective to gain 

prominence (Shunk, 2004). Two primary perspectives for knowledge construction given in the 

literature are cognitive-constructivism and social-constructivism. Piaget’s views on development and 

learning were based on the cognitive-constructivist approach that was the earlier focus of 

constructivism during the 1980s and 1990s. According to this perspective, learning as the 

developmental process focuses on the individual’s internal construction of knowledge that can change 

as the learner progresses through, assimilation1, accommodation2, and equilibration3 (ibid). Learners 

use their existing ideas and implicit theories and perspectives to construct meaning in their heads 

through their experiences (Leach & Scott, 2000). Individual internal cognitive processes help construct 

such beliefs that later support further learning; however, the social and situated ways of learning have 

 
1 Assimilation happens when a learner uses a new schema to deal with new object or situation. 

   
2 Accommodation happens when an existing schema does not work and needs to be changed to deal with new situation or 
object. 

 
3 Equilibration occurs when learners’ schemas can deal with new information to assimilate. However, an unpleasant state of 

disequilibrium occurs if new information fails to fit into existing schema. 
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no role in such knowledge construction. Learning in science usually drew from cognitive psychology 

that solely defines conceptual change as learners build mental models and frameworks through personal 

experiences. 

The alternative framework movement, conceptual change and research paradigm focused on 

constructivism emphasise individual cognition as central to learning science as opposed to viewing 

science as social knowledge (e.g., Pfundt & Duit, 1991). Simply put, the cognitive perspective 

overlooks the role of language, personal experiences and situations, cultural artefacts, discursive 

practices, sociocultural context and other semiotic means that play a crucial role in science learning 

processes (e.g., see Kelly, 2008; Kress et al. 2001; Lemke, 1998; Lidar, Almqvist & Ostman, 2010; 

Schoultz et al. 2001). Social and sociocultural theories focused on both individual and social plane as 

broader dimensions than cognitive processes of science learning. These are discussed further in this 

writing.   

4. Social constructivism and sociocultural theories of learning: 

Social-constructivism suggests that the learner first constructs knowledge in a social context before 

individually internalizing it (Vygotsky, 1978). Social and cultural settings provide a context for 

learning and impact as students encounter new information and alter their existing ideas. The 

underpinning concepts of sociocultural approaches are that human activities take place within a cultural 

context that is mediated by language and other symbolic systems (Vygotsky, 1986). This perspective 

on learning claims that all human actions are mediated by tools (Wertsch, 1991; Wertsch, Tulviste & 

Hagstron, 2003) and the social environment influences cognition through its tools. These tools act as 

semiotic means for instance: “language; various systems of counting; mnemonics techniques; algebraic 

symbols; works of art; writing; schemas; diagrams; maps and mechanical drawings; all sorts of 

conventional signs” (Vygotsky, 1981, p. 137) that help mediate the process of development and 

learning. Therefore, among others language acts as a tool for thinking and development because 

individuals not only use language as cultural tools in social interactions to express meanings to others 

rather it is used to clarify meanings to the self.  

It is the process of internalizing and mentally transforming these interactions that result in the cognitive 

change (Bruning, Schraw & Ronning, 1999). This relates to the social, discursive, and participative 

dimensions of science learning that help learners to acquire the social language of science (Duit & 

Treagust, 1998). Social constructivism and sociocultural perspectives on learning are often defined 

with similar meanings, however, both these terms have a different emphasis on the individual or social 

context for knowledge construction. For instance, sociocultural theory positions complex socio-cultural 

processes at the forefront rather than individual cognition in the development of higher-order functions 
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(Cole & Wertsch, 1996). On the other hand, social constructivism places equal emphasis on social and 

individual processes for knowledge construction (Cobb, 2000).  

So far in this writing, I reviewed learning theories in relation to literacy. The purpose of setting out 

these four broad perspectives on learning is to arrive at the point where we can see that many 

contemporary ideas about ‘New Literacies’4 are influenced and shaped by sociocultural theories of 

learning. In other words, ideas of new literacy practices can be located within a broad socio-cultural 

theory of learning. What follows is a brief review of qualitative shifts in reframing the nature of literacy 

as social, situated, and meaning-making practice.       

2.1.2 Developments in literacy conceptions – from old basics to new literacies 

Over the course of the last fifty years, literacy conceptions have undergone multifaceted rapid changes 

making it hard to define this term with a single universally accepted definition. The writing that follows 

serves to account for the developments in the nature and purposes of the term ‘literacy’ in formal 

educational settings.  

Before the 1970s, non-formal instructional programs that were named as literacy were generally 

intended to teach reading and writing to illiterate people (Lankshear & Knobel, 2006). A significant 

development beyond this kind of remedial program was Paulo Freire’s work with peasants in Brazil 

and Chile during the late 1960s and 70s. This critical pedagogy has formed the basis of ‘critical 

literacy’ (see Freire & Macedo, 1987). Freire’s work was influential because it served to place literacy 

as an educational priority.  His argument was based on the idea that literacy as a tool is more often used 

by the powerful and Elite people in society. He argued that more than decoding and encoding practices 

literacy can be used to question the oppressive practices that lead to unequal opportunities in society. 

During the late 1970s, literacy in terms of language use – speech and writing – as meaning-making 

practices first emerged through Barnes's (1976) book titled: From communication to curriculum. 

According to Barnes, classroom communication can take place in ‘transmission’ and ‘interpretation’ 

mode. The pedagogical modes of transmission and interpretation inhabit the two extremes of the 

communication spectrum involving the dissemination of information by the teacher versus students’ 

active interpretation of information respectively. Barnes’ exploration of science classrooms was vital to 

illustrate that language functions as a medium and product of culture to communicate and to make 

meanings simultaneously. 

 
4 In this thesis the use of upper case for the term ‘New Literacies’ refers to the field and use of small case ‘new literacies’ 

refers to the instances of practice.   



14 

 

In formal education, traditional literacies referred to ‘old basics’ often framed into skills-based notions 

or basic literacy competence. The building blocks of traditional literacies include the ability to encode 

or decode printed texts, writing conventions, sentence structures, spelling, grammar, punctuation, 

reading, writing, speaking, and listening. Pedagogy in traditional literacies seemed to be based on 

behaviorist learning principles when learners undergo repeated skill and drill of word recognition and 

self-correction in read-aloud exercises or didactic teaching approaches to disseminate knowledge. The 

underlying modalities as a form of written and oral language serve to represent and communicate 

meanings with dominated printed texts on paper. The examples include handwriting on the printed page 

or typing on the screen, reading activity, classroom discussions, dialogues, and listening to the teacher, 

peers, or recorded speech.  In the old basics framework, literacy was building blocks of 

decontextualized decoding abilities that help students to make sense of subsequent complex texts. It 

was thought that minimally the students should acquire these skills to integrate into public life as they 

effectively make sense of text from daily life (Rowan, Knobel & Bigum, 2002). 

During the 1990s, old basics served the national literacy goals in Australia, New Zealand, United 

Kingdom, and United States, however, it is still relevant in present schooling. An important shift to 

extended literacy views began with the recognition that reading and writing were more than the abilities 

to encode and decode the alphabetic texts and traditional literacies were insufficient for students’ 

participation in modern society (ibid).  

This realisation served as the catalyst to pick up the ‘new basics’ framework with emphasis that 

learners draw on critical thinking or metacognitive skills rather than just decoding and encoding as they 

execute and make sense of reading, writing, listening, and speaking tasks. Learners' use of cognitive 

strategies enabled them to comprehend, analyse, extrapolate, synthesise, solve problems, and draw 

conclusions (see Brandon, 1998; Maxson and Hair, 1990). This literacy understanding seemed 

scientific and followed strategic implications in pedagogical practices. This transition led to varied 

approaches to literacy teaching with explicit instructional methods. For instance, Learning to Learn 

through Reading movement, Brain Gym or Brain Dancing teacher handbook – and enhanced research 

focuses on the role of prior knowledge, comprehension monitoring, graphic organiser, and vocabulary 

instructions (Pressley, 2006; Pressley, Gambrell & Morrow, 2003; Rowan, Knobel & Bigum, 2002; 

Snow & Sweet, 2003).   

The central contribution to the reframing of literacy beyond a psychological construct – old and new 

basics – that prevailed before the 1980s was the acknowledgment of the social aspects as a worldview 

to understand the uses and meanings of literacy practices that appeared to permeate until recent times. 

The consideration of literacy as social and situated underpinned the theoretical work of ‘New Literacies 
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Studies’ (NLS) from Heath (1983) and Street (1984) and their work with American communities and 

Islamic villagers in Iran respectively.  

These studies found that written text played a significant and diverse role in people’s daily life and 

different ways of reading and writing are at all times embedded in social practices. Literacy practices as 

ways of reading and writing are always situated and cannot be segregated from social, cultural, 

historical, and political relationships (Barton, 2007; Barton & Hamilton, 1998; Gee, 2001; Larson & 

Marsh, 2005; Street, 1995). The transition from using literacy as a static concept to social practice also 

referred to something that people do. Barton and Hamilton (1998) put it in these words: 

 

Literacy is something that people do; it is an activity, located in the space between thought and 

text. Literacy does not just reside inside people’s head as a set of skills to be learned, and it does 

not just reside on paper, captured as text to be analysed. Like all human activity, literacy is 

essentially social and is located in the interaction between people. (p. 3) 

  

Literacy as largely psychological ability (Gee, Hull & Lankshear, 1996) characterises a person to be 

literate based on abilities to crack the alphabetic code, word-formation skills, phonics, grammar, and 

comprehension skills. By contrast, understanding literacy as a social practice means that reading and 

writing are not solely based on cognitive processes rather acquired within the context of social, cultural, 

and historical practices. The basic idea of NLS was that reading and writing practices are never context 

neutral rather exist as an integral and embedded element of social practice as shared ways of creating 

and sharing meanings in a social context using tools and knowledge for shared purposes (Scribner & 

Cole, 1981).  

This ‘social turn’ in literacy development suggested that the language use – a form of literacy and 

resource for meaning-making – develops within sociocultural contexts and processes. This means 

reading and writing a text in socially mediated practice is an integral element of some “lived, talked, 

enacted, value-and-belief-laden practices which are engaged in a specific condition, at specific times 

and in specific places” (Gee, 1996, p. 3). Toward that end, Gee’s (1997) Discourse approach to 

literacies points to the complexity and relationship between literacies and “ways of being together in 

the world” (Gee, 1997, p. xv).  

Scribner and Cole (1981) claim that literacy as social practice refers to socially developed and 

patterned ways of using technology and knowledge to accomplish activities. Literacy refers to applying 

knowledge of reading and writing ‘for specific purposes in the specific content of use’ not just reading 

and writing a specific kind of text. Literacy then involves a family of literacies that varies with the kind 
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of technologies, symbol systems, and context of its use in terms of socially evolved and patterned 

activities. In everyday life, literacy practices include but are not limited to “letter writing, keeping 

records and inventories, keeping a diary, writing memos, posting announcements, and so on” (ibid, p. 

236).    

Following these developments, the period between 1990 to 2010 was significant because it marked a 

major turn that appeared to generate thinking about new literacies. During this period, multiple literacy 

perceptions interlinked in certain ways emerged. This includes the notion of  “powerful literacies” 

(Gee, 1990), the publication of the ‘The New London Group’ manifesto (1996)  followed by the book 

publication ‘Multiliteracies’ (Cope & Kalantzis, 2000), the publication of the ‘3-D literacy’ framework 

(Green 1988; Green & Beavis, 2012), and the convergence of New Literacies Studies with 

Multimodality (Street, Pahl & Roswell, 2009). Following this, digital literacies and the participatory 

culture framework (Jenkins et al. 2009) came to characterise the nature of social and cultural practices 

as New Literacies in the virtual technological world. What follows is a summary account of these 

diverse literacy movements during this period. 

Historically the notion of literacy as a singular monolith entity had been contested by various 

alternative conceptions of multiple literacies into which Street’s (1884, 1995) autonomous – ideological 

models, Heath’s (1983) situated social practice, Gallego and Hollingsworth’s (2000) conceptual 

framework of multiple literacies, and Martin-Jones and Jones’s (2000) idea of multilingual literacies 

were paramount in conceptualising and realising literacy within the multiplicity of social, cultural, and 

situational contexts.  

In more recent framing when discussion of ‘new’ in face of changing technologies and communication 

means gained prominence the term ‘multi’ took the reference of both linguistic and semiotic 

dimensions in meaning construction activity (Mora, 2013) more specifically when explored within the 

merged multiliteracies and multimodality frames. In Lotherington’s (2007) view these alternative 

conceptions of multiple literacies have been proposed based on the diversity of language modalities 

with interwoven written, oral, and social contexts. Building on this frame of reference theories of 

multiliteracies emphasised (New London Group, 1996) the diverse ways in which individuals make 

meanings and communicate their understanding.  

In the mid-1990s, a group of scholars and researchers put forward a case for a “pedagogy of 

multiliteracies”(Cope & Kalantzis, 2000; New London Group, 1996). The underlying idea was that the 

changing social and technological contexts of communication and learning require new language and a 

changed approach to literacy pedagogy to account for the increasing use of multimodal texts, linguistic 

and cultural diversity in society. Similarly, based on the socio-cultural and multimodal perspective, one 

of the vital accounts of literacy is the 3-D literacy model (Green, 1988; Green & Beavis, 2012) that 
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perceives literacy as having three interconnected dimensions in literacy learning and practice: the 

operational, the cultural, and the critical. It was argued that literate practice and literacy pedagogy 

should take into account the three dimensions simultaneously without giving due preference to one 

dimension over the other (ibid) (see theoretical/analytical framework on p. 44).   

During the late 1980s and 1990s, an account of powerful literacies started to arise in Australia through 

action research projects and formed the basis of teaching literacy as ‘genre pedagogy’ in practice. The 

central premise of this literacy account was that learning a powerful genre can bring power to those 

who belonged to marginalised groups or non-English backgrounds – the complete review of genre-

based literacy research has been given in Martin (2009) and Cope and Kalantzis (1993).  

In genre theory, genre has been defined as a ‘staged goal-oriented social process because meanings of 

genre unfold in more than one designed phase when used interactively in a social context. Opposed to 

the process learning model where the language is thought to be learned naturally through learners’ 

immersive experiences, genre theory emphasises the social structures that in turn structure language use 

in staged processes that form the basis of a curriculum cycle in teaching literacy (see Figure 1).  

      

 

Figure 1: Model of Genre Literacy Pedagogy  – original source Maken et al. (1989) 
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These stages engaged students in awareness of social purposes, text structures, and language features in 

a range of identical steps. This teaching and learning cycle is divided into three phases. In actual 

classroom practices within the first modeling phase, students are exposed to several texts that 

exemplify the genre to be learned with follow up discussions about text functions and organisation as 

schematic structures and the lexo-grammatical features that the text uses. In the second phase of ‘joint 

construction’ a teacher and students jointly construct texts.  

As the first step in the process, students study the topic of inquiry and context through observation, 

research, interviews, discussions, notetaking, diagrams, and joint construction of texts with the 

teacher’s guidance. In this process, the teacher acts as a scribe for the class who reworks and helps turn 

students’ ideas into an approximation of the genre. In the third and final phase, students independently 

draft their own texts in the genre, conference with peers and the teacher, critically evaluate their texts, 

and edit it for publication.  

In late 1998, one of the important conceptual development happened when Brian Street in an inaugural 

lecture at King’s College London suggested overlapping the traditions of New Literacies and 

multimodality (Street, Pahl & Roswell, 2009). Literacy events and practices as the unit of analysis in 

New Literacies Studies were used in understanding the social nature of literacy practices in a wider 

multimodal context as multimodal literacy events and practices (e.g., Pahl, 2007). 

Literacy views in relation to multimodal literacy theory gained prominence during this time. The 

social-semiotic theory of multimodality posits that individuals communicate through a range of modes 

that go beyond language and include the image, gaze, gesture, movement, music, speech, and sound 

effects (Jewitt & Kress, 2003).  These literacy views emphasise the multiplicity of modes and variety of 

systems involved in communication events for representing ideas or messages and the ways these 

modes can be read, viewed, produced, responded to and understood in communication (Jewitt & Kress, 

2003; Kress, 2010; Walsh, 2011). 

Research studies that took a New Literacies Studies and multimodality lens tended to account for the 

multimodal nature of texts and ways of doing, being, and acting when individuals use semiotic systems 

in social contexts as tools in meaning-making and text production practices. Put plainly, the broad and 

interdisciplinary movement termed as New Literacies represents a shift in understanding literacy from 

‘psychological, autonomous, print-oriented’, to social practices in relation to epochal change in 

everyday technologies and associated cultural practices (Coiro et al. 2008). The emergence of new 

literacies is framed with meaning-making practices using digital technologies in response to what Kress 

(1998; 2003) termed the ‘new communication landscape’. This provided the new opportunities for 

collaboration involving “new multimodal materialities, new configurations of time and space” (Gillan, 

2015).  
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Lankshear and Knobel (1997, 2006, 2007) present a comprehensive account of new literacies research 

focused on skills, knowledge, and tools used in text mediated practices. Within new social practices, 

their work has provided the framework to account for the new – with an emphasis on change aspects of 

new ‘technical and ethos’ stuff. Moreover, new literacies as new social practices in which texts are 

“appropriated, constructed, transmitted, received, modified, and shared digitally” (Lankshear & 

Knobel, 1997, p. 141) are termed as digital literacies of participation (Stewart, 2013).    

It is important to mention here the two well-known definitions of digital literacy. According to Lanham 

(1995), digitally literate individuals combine complex images and sounds to communicate through 

multimedia texts and to present information purposefully to the intended audience. Gilster (1997) on 

the other hand, defines digital literacy as four basic competencies – to assemble knowledge, evaluate 

the information content, search the internet, and navigate hypertexts. He claims that digital literacy 

needs an explicit pedagogical focus in order to teach the skills of information access and critical 

evaluation (ibid). Henry Jenkins extends this identification of digital literacy as a set of skills to put 

forward the wider concept of a new cultural orientation. He names this “participatory culture” (Jenkins 

et al. 2009). Jenkins refers to participatory culture as shared practices and spaces in which individuals 

draw on their literate skills and competencies to engage with online digital texts to make, share, and 

learn meanings.    

The New Literacies Studies foreground the meanings than mechanical aspects of literacy where 

meanings correspond to “sociocultural processes than private internal cognitive states or events” 

(Lankshear, 1997, p. 3). Overall, the idea of new literacies accounts for the kind of learning or ways of 

meaning-making that are evolving in today’s time with particular reference to technological changes.    

Given the development in literacy concepts as the changed theoretical orientation toward text-mediated 

practices that have been reviewed above, this study explores the themes of ‘changing literacies’ as how 

in pedagogical perspective the text-mediated practices in today’s science classroom are changing in 

reference to the meanings and meaning-making practices. It seeks to explore: 

what meanings are, where meanings come from, how meanings get fixed […], and in changing 

notions of how we treat or handle texts so far as meanings and meaning making are concerned 

(Lankshear, 1997, p. 3).  

It focuses on language as a meaning-making resource in social events of literacy pedagogy and 

students’ learning in participative and meaning-making practices in digital text mediated practices. In a 

sense, this study has explored Cope and Kalantzis’ (2009, p. 176) meaning-making conventions in 

science pedagogy using the open-ended questions that they recommend as follows: Representational: 

To what do the meanings refer? Social: How do the meanings connect the person they involve? 
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Structural: How are the meanings organised? Intertextual: How do the meanings fit into the larger 

world of meanings? 

2.1.3 Literacy concepts progression in New Zealand curriculum documents 

So far in this chapter, I have explained the changes or textual shifts in expanding territories of literacy 

perspectives. This section presents how far the changes in literacy theory are being reflected in New 

Zealand Curriculum (NZC) (2007) statements and policy documents.  Reviewing how these concepts 

have changed and researching to what extent these changed concepts are the part of contemporary 

literacy practices is crucial to this study. 

New Zealand’s literacy education has long been focused on conceptualizing literacy as the ability to 

read and write in the English language. Literacy education seemed to focus on finding the right and 

correct scientific methods of teaching reading and writing and targeting these at marginalized students’ 

groups. The changing conceptions of literacy and the classroom application of these ideas appeared to 

be an overlooked aspect of the literacy debates in New Zealand (Limbrick & Aikman, 2008). The 

English curriculum published in 1994 used the term language referring to literacy only once: “Seeking 

to develop high levels of literacy, the English Curriculum established language aims for the three 

‘strands…” (p. 6).  While the understanding and knowledge developed in the subject English was 

supposed to develop literacy in other disciplinary areas. However, it was unclear what this meant for 

science education (Yore, Bisanz & Hand, 2003). However, in the Australian context, Freebody & Luke 

(1990) and Freebody (2004) proved influential in moving the literacy debate from a polarized view of 

reading and writing to a wider and more complex understanding of what it means to be literate 

(Limbrick & Aikman, 2008). They introduced the skills a literate person should hold in these words:  

In order to be literate, a reader, and by implication a writer, listener, speaker, viewer, and 

presenter, needs to be a code breaker, a text participant, a text user, and a text analyst (as cited 

in Limbrick and Aikman, 2008, p. 10).  

Even though this model predates the digital turn, literacy was conceived as situated, meaning making, 

multiliterate practice, and this later provided a basis for teaching digitally mediated text practices. It 

also indicated a view of literacy as critical literacy with implications for literacy education. However, 

the definition of literacy in the handbook for teachers ‘Effective Literacy Practice’ (MoE, 2003) falls 

short by focussing on written language only rather than the broader views that Freebody and Luke 

(1990) had introduced earlier. The most recent printed curriculum statement defines literacy as: 

The ability to understand, respond to, and use those forms of written language that are required 

by society and valued by individuals and communities (MoE, 2007,  p. 13).  
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The NZC clearly describes the importance of literacy as located in English but with ramifications for 

other subjects:  

As language is central to learning and English is the medium for most learning in New Zealand 

Curriculum, the importance of literacy in English cannot be overstated (New Zealand 

Curriculum, 2007, p. 16).  

It is likely that this statement characterises potential instructional focus on didactic teaching with the 

respective use of generic literacy practices. On the contrary, science teachers less likely to draw on 

multiliteracies and New Literacies frameworks with respective practices and develop a “repertoire of 

changing practices for communicating in multiple social and cultural contexts” (Mills, 2010, p. 247). 

Such practices (among others) would include meaningfully orchestrated teaching resources, scaffolded 

discourses for students’ engagement, comprehension, text production, use a variety of text types 

(Sandretto and literacy research team, 2008), participation in science Discourses (Kelly, 2008), and 

develop mastery of the genre and critical literacy to empower students (Cope & Kalantzis, 2014; 

Lankshear, 1997). Although Limbrick and Aikman (2008) suggest that the focus of literacy on reading 

and writing is not future-focused others have claimed that the most recent NZC (2007) does reflect the 

radical shifts in literacy conceptualization worldwide. This document represents literacy as multimodal 

and embodied with recognition of oral and visual language that emphasise the combination of text, 

images and audio resources (Mc Dowall, 2015). This is shown in the description of key competencies 

using language, symbol, and the text “including words – spoken and written – images and movement” 

(Ministry of Education, 2007, p. 12). 

In a more recent update, The NZC Update (2012), the notion of ‘literacy across the curriculum’ is 

raised. This states that teachers need to become familiar with how to use multimodal texts – 

printed/digital – and to facilitate students to make meanings using print, visuals, sound, space, and 

movements consistent with different learning areas. But despite these ‘future-focused’ goals in recent 

curriculum documents – in which technology integration is one aspect – the question remains, to what 

extent are these broader views of literacy are practiced in present-day science classrooms? A related 

question is to what extent the teachers have a conceptual understanding and a repertoire of practice to 

achieve these goals.   

These New Zealand developments reflect some changes, however, the international literature suggests 

that literacy pedagogy is gradually taking on the influence of contemporary communication that leads 

to changed learning contexts. In New Zealand, far too little attention has been paid to reframe the 

policy documents with changing literacy concepts with respective strategies for practices. One such 

attempt to revise literacy policy documents and resources was the formation of a multiliteracies 

working group by the Ministry of Education (Jones, 2009). This working group made suggestions for 
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the inclusion of broader approaches to literacy in practice and policy; however, these suggestions were 

not implemented and proved a missed opportunity for New Zealand literacy policy (Sandretto & 

Tilson, 2013).   

Similarly, little research has explored new literacies and multiliteracies perspectives in pedagogical 

practices. Here it is important to mention two previous research projects. The first TLRI research 

project titled: Critical multiliteracies for ‘new times’ (2011-2013) aimed at investigating the critical 

literacy component of multiliteracies and the reconceptualising of literacy concepts (Sandretto & 

Tilson, 2013). The second project title: Literacy teaching and learning for the 21st century: Bridging 

the theory to practice gap (McDowall, 2010) drew on the ‘Four Resource Model’ (Freebody & Luke, 

1990; Luke & Freebody, 1999) to illustrate literacy teaching and learning from a multiliteracies 

perspective. However, neither of these projects have addressed changing literacy practices in ordinary 

secondary science contexts in New Zealand. This gap is the justification for the present study. 

Section 2: Scientific literacy 

2.2.1 Scientific literacy defined 

The term ‘scientific literacy’ has been conceptualised broadly with several different definitions and 

interpretations that emerged over the last fifty years, hence, there is virtually no consensus on the 

meanings of this term (Salamon, 2007). As a broad concept scientific literacy subsumed historically 

significant and everchanging educational themes (DeBoer, 2000). Despite reiterating the diverse factors 

and approaches in conceptualising this construct it would be reasonable to use overarching themes of 

scientific literacy as Vision I and Vision II (Roberts, 2007) and narrowed down definitions as 

fundamental and derive sense of scientific literacy (Norris & Phillips, 2003) to build a reference for the 

classroom ‘literate practices’.  

Scientific literacy according to Visions I tends to build learners' knowledgeability through an in-depth 

understanding of concepts and processes of science. This includes mastery of skills and processes in 

terms of what individuals should know and able to do. In curriculum documents, this approach is 

exemplified as decontextualized course contents that prioritise science concepts and processes. Vision 

II, on the other hand, presents a broader perspective and relates to the use of scientific knowledge, 

processes, and personal decision- making about contextually bounded issues.  

Compared to Roberts’ (2007) overview, Norris and Phillips (2003) took a functional approach in 

defining scientific literacy. According to this distinction, the ability to be literate in the fundamental 

sense comes from reading and writing the science subject or gaining wider skills. Drive sense, on the 

other hand, is the derivative of fundamental sense as being knowledgeable, learned, and educated in 

science. In other words, emphasis on the literacy component of scientific literacy relates its use in 
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developing skills and values needed for participatory citizenship (Holbrook & Rannikmae, 2009). 

Learners' abilities in the fundamental sense serve a building block to gain an understanding of 

‘conceptual, epistemic, and societal dimensions’ as being literate in derive sense and to be able to 

participate in science-related social discourses. According to Kelly (2011), Norris and Phillips's ideas 

link school literacy practices with broader educational goals as they argue that: 

There exists a connection between the broad citizenship goals of scientific literacy articulated in 

science education reform documents and the uses of written and spoken language in educational 

settings (p. 62). 

In order to explore science pedagogical practices, an operational definition of scientific literacy was 

needed to form a baseline/analytical frame. This study defines scientific literacy as a socially 

constructed meaning-making phenomenon that makes use of language, ‘multimodal representational 

competency’ (MRC), and has developed a new repertoire comprising ‘ways of being’ to interact with 

people, texts and technologies (Barnes, 1996; diSessa, 2004; Kelly, 2011). The synthesised definition is 

based on three core ideas that are explained below.  

Firstly, it is argued that disciplinary knowledge is constructed, framed, communicated, and assessed 

through discursive practices (Kelly, 2008, p. 329) in which language and communication are central. 

One of the discursive practices in science involves a discourse that makes use of language in the social 

processes of science learning. This view of literacy is derived from both anthropology and 

sociolinguistics, which explore the ways spoken and written texts are firmly rooted in social processes, 

cultural and literate practices (Kelly, 2011, p. 63). Being a member of a discourse group or a learning 

community entails learning as ways of being to understand, to accept, or to reject each other's responses 

that lead to active interpretation and text construction practices (Castanheira, Crawford, Dixon & 

Green, 2001).  

The learners’ engagement in literacy practices (Chandler, 1992; Green, Weade & Graham, 1988; 

Putney, 1996) helps them to form identities as they participate and engage with texts in subject-specific 

ways. Literacy, in this sense, is not achieved; rather, it is situationally defined and redefined 

(Castanheira, Crawford, Dixon & Green, 2001, p. 354). The language use varies from discourse to 

discourse; in science, the most common discourse includes teacher and student engagement in practical 

investigations of science to build arguments, reasoning, reports, explanations and ways of eliciting 

information.   

Secondly, in science, language is perceived in its broadest sense in accordance with the multiple 

representations, multiple modalities, textual, semiotic, and symbolic modes used to (Lemke, 2000; 

Yore & Hand, 2010) construct and communicate scientific understanding. It is argued that learners’ 
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MRC is vital to grasp the material and social practices of scientific communities and scientists (diSessa, 

2004; Ford, 2008).  

The ubiquitous technological tools have afforded advanced representations such as three-dimensional 

animations, real-time videos, and virtual simulations. These place new literacies demands, involving 

the mastery of generating and communicating multiple and complex forms of representation, upon 

members of a shared community (Lankshear & Knobel, 2003). Learners are expected to be able to use 

a variety of text forms for multiple purposes. Thus, the development of scientific literacy is tied to: 

the flexible and sustainable mastery of a repertoire of practices with the texts of traditional and 

new communications technologies via spoken, print, and multimedia (Luke & Freebody, 2000, 

p. 8) and abilities in multiple literacies (Lemke, 2000).  

This dimension includes students’ meaning-making abilities being developed through digital text use 

and engagement with new literacies.   

Thirdly, the learning of science is often perceived as an authentic process, based on the underlying 

premise that students’ science learning is in some ways aligned with the process by which scientists 

construct knowledge (Ford, 2007; National Research Council, 1996). In line with the NLS, language 

use requires enculturation, socialization, and ways of being in social and cultural groups. This involves 

“learning literate practices in a fundamental sense [that] entails acculturation to a broader set of ways of 

speaking, acting, and being in the world” (Kelly, 2011, p. 62; Santa Barbra Classroom Discourse 

Group, 1992). These recognised ways of talking, writing, engaging, and being in the world resemble 

the scientific community and serve to build the means with which to develop a repertoire comprising 

people, texts, and technologies. Literacy in this sense serves as a means for social learning through 

engagement in communities of practice (Kelly, 2008). 

Put plainly, the formulation of scientific literacy development requires establishing a repertoire that 

encompasses the discursive practice of language use, MRC, and recognised ways of being with 

members of the community.  

A common rationale for studying school science is to achieve scientific literacy (AAAS, 1989; Brown, 

Reveles & Kelly, 2005). By framing this aim much of the outcomes of successful pedagogy anticipate 

in preparing scientifically literate youth. In this sense, the school science curricula are paramount for 

the organised contents and activities with the underlying philosophies and goals for the development of 

scientific literacy. Science education research has proposed several alternatives to curriculum 

developments leading to different curriculum movements over the last forty years.  

Apart from the curriculum orientations, changes in ideas of literacy practices in the perspective of 

scientific literacy beyond the reading and writing are vital to review for the changing pedagogical 
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practices in educational settings. In this writing, curriculum structures and science-specific literacy 

practices are reviewed first followed by the discussion NZC (2007) philosophies in relation to the 

‘Nature of science’ (NOS) strand.  

2.2.2 Curriculum structures and scientific literacy 

During the 1960s and 1970s, contents focused science curricula based on ‘Structure of Discipline’ 

(SOD) approach prevailed that aimed to prepare future professionals in science. These were 

constitutive of basic concepts and disciplinary structures with logically organised curriculum contents. 

Overall, this approach intended to teach contents and left science as a subject for selected students as 

the great majority found learning facts and theories irrelevant to their interests and daily life situations 

(Eilks, Rauch, Ralle & Hofstein, 2013). However, with certain variations, the SOD approach is still 

applicable in educational settings.  

During the decade that followed, the re-orientation of the curriculum as ‘scientific literacy for all’ took 

precedence with the acknowledgment that every future citizen needs basic science understanding. 

Science education gained justification because of its relevance to everyday life and its contribution to 

developing a shared understanding among all members of society. This new insight became guiding 

educational policy in many countries. In line with this, the OEDC in their framework for the Program 

for International Student Assessment (PISA) described science education goals in achieving scientific 

literacy in these words:  

The capacity to use scientific knowledge, to identify questions and to draw evidence-based 

conclusions in order to understand and help make decisions about the natural world and the 

change made to it through human activity (OECD, 2006, p. 3). 

In the 1980s, Doug Roberts found that along with the curriculum content as facts, principles, and 

theories, every curriculum has a set of hidden messages or objectives that provide the overall 

characteristics of the reasons for studying science that he called ‘the curriculum emphasis’ (Roberts, 

1982).  

While in 1960 to the1980s transmission of approved science theories and facts seemed the sole 

objective of science curricula, during the period between the 1990s to 2010 several curriculum 

innovations arise focused on the role of science processes, contexts, and Socio-scientific issues with 

baseline objectives to make science learning more student-centered, engaging, and relevant to daily 

lives situations. DeBoer (1991) has described these movements as ‘progressive science education’ and 

most of these approaches conform to Roberts’ (2007) Visions II of scientific literacy in terms of 

conceptualising context as an opportunity or daily life situations for knowledge application.   
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One such movement was the ‘Knowledge Development in Science’ approach that aimed to teach the 

nature of science. Still, science theories and facts were the focal points but with the emphasis on how 

scientific knowledge is alterable, reinterpreted, and replaced with new theories based on research 

evidence in the field.         

Guided by the situated cognition theory ‘context-based learning’ (Bennett & Lubben, 2006) approach 

posits that meaningful science learning only happens if the learning process is embedded into learner’s 

everyday life experiences. Learning activities should make use of the meaningful structural context to 

introduce new ideas and the application of learned knowledge. This led to the use of a ‘spiral 

curriculum’ to introduce and develop scientific understanding. Within this approach, based on 

individual learners, social circumstances, and activities ‘use of context’ was discussed with multiple 

meanings and characteristics (Gilbert, 2006).  

A further extension to ‘context-based’ science education, ‘Socio-scientific Issues’ (SSI) or ‘Science- 

Technology- Society’ (STS) curriculum emphasis arises during the 1980s with the underlying premise 

that a potential context of societal issues or interrelatedness of science, technology and society supports 

students learning if chosen as a subject other than the real-life contexts. The development of scientific 

literacy served a justification to enact practices pertinent to science-related situations in which 

individuals integrate science and other considerations in solving such issues. 

Based on the sustainability debate in recent times the ‘Education for Sustainability Development’ 

(ESD) advocate for the learning processes that initiate critical reflections and discourses to prepare 

students about how the future may be shaped in a sustainable way (Burmeister, Rauch & Eilks, 2012). 

Learners’ are aspired to make informed decisions and act responsibly through transformed practices. 

Overall, ESD mirrored vision II and derive sense of scientific literacy.  

To sum up, these historical accounts of the curriculum provisions point to the changes in the meanings 

as what constitutes scientific literacy. Overall, scientific literacy meanings have changed from 

individuals' capabilities in contents to the use of science-specific competencies and practices for 

citizenship purposes. What follows is a short overview of science-specific literacy practices.    

 2.2.3 Developments in language use and scientific literacy practices           

 Language use and literacy practices specific to science have evolved over the last fifty years. What 

follows is a brief review of these changes into which the basis of the disciplinary literacy approach has 

been explained. This study explored language use as a prime means for making and sharing meanings 

in science classrooms. 

One of the earlier writing that exemplify the use of language was Barnes (1976) who analysed different 

discourse in science classroom conversations and interactions between students and teachers that led to 
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a continuum of communication patterns and learning in science. During the years that followed, Sutton 

(1998) compared language found in historical documents to language features typical of science 

textbooks and classrooms, draw a relevance for school practices and put forward a framework. Based 

on previous research work, Sutton suggested that the school’s language should work as an ‘interpretive 

system of sense-making’ rather than transmission or reception of information. This framework was 

influential in directing the most prevalent cognitive perspective in research toward learning as a 

function of individual cognitive growth in social settings where teachers’ role was seen in facilitating 

linguistic meaning-making in different ways. Carlsen (2013) has extended the Sutton’s (1998) 

framework as has added the third use of language as a tool for participation in communities of practice. 

In science learning, Carlsen’s (2013) perspective on language use connotes learning as a social 

accomplishment. 

According to Klein and Kirkpatrick (2010), changes in science-specific literacy practices can be seen 

by three distinct stages, during the first wave of science literacy, the writing was considered a vital 

component of pedagogical practices. In response to the ‘writing across the curriculum’ movement in 

American schools during the 1970s and 1980s, Zinsser's (1988) writing was important in giving 

practical suggestions of how to write thoughtfully within the disciplines of the sciences and humanities.  

In the second wave during the 1980s and 1990s, the notion of scientific literacy seemed relevant to an 

important form of writing and reasoning such as science reports and argumentation (Bazerman, 1981; 

Driver, Newton & Osborne, 2000). Accordingly, many researchers seemed interested in researching 

and enacting the best possible strategies to enhance scientific literacy in classroom practices 

(Alvermann & Moore, 1991; Moore & Readence, 2001). Similar to changes in literacy theory during 

this time, the role of context and culture was seen as vital for scientific literacy. This led to respective 

instructional focus from content-area literacy or strategy instructions to disciplinary literacy with 

implication for secondary level science (Moje, 2007; Shanahan & Shanahan, 2008).   

In this respect, Moje (2008) advocated for reconceptualization of school literacy to take into account 

the “essential aspects of disciplinary practice rather than a set of strategies or tools [that are] brought 

into the disciplines to improve reading and writing of subject matter texts” (p. 99). Within this, 

disciplinary literacy was conceived as distinct ways of talking, writing, viewing, drawing, graphing, 

and acting within a specialized discourse community. It was suggested that the enactment of 

disciplinary literacy necessitates a curriculum for students’ learning which would focus on “how to 

access, interpret, challenge, and reconstruct the texts of the discipline…[as] accepted practice” (ibid, p. 

100).  

The disciplinary literacy aspect could be best understood with its reference to a precursor term 

‘content-area literacy’ or ‘generic literacies. Generally, generic literacies correspond to content area 
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reading strategies (e.g., Alvermann & Swafford, 1989; Anders & Guzetti, 1996; Herber, 1970). This 

includes thematic or integrated instructions and inquiry-based instructions that emphasise teaching 

contents and literacy. Disciplinary literacy, on the other hand, consisted of distinctive disciplinary 

processes for knowledge building through human interactions in social contexts. Science teachers use 

reading, writing, and talking as tools in line with the practice approach of the disciplinary experts to 

teach the content and discourse of the discipline (Greenleaf, Cribb, Howlett & Moore, 2010) that 

resembles professional scientists’ knowledge construction processes. Pedagogical understanding of 

such sociocultural processes that lead to students’ disciplinary learning was also seen in terms of 

critical literacy aspects (Moje, 2008).   

In the third wave of scientific literacy that appeared in the 1990s, science educators and researchers 

were likely to draw upon the increasing need to use graphics and other representations to convey the 

meaning of science (Kress, Jewitt, Ogborn & Tsatsarelis, 2001; Lemke, 1998; Mayer, 1997). For which 

the use of online resources enhanced the students’ access to multimodal science representations (New 

London Group, 1996). Given that development in the research area, Moje, Collazo, Carrillo and Marx 

(2001) mentioned that:  

students need to learn the specific literacy practices of integrating the multimodal elements of 

representation according to scientific conventions in order to construct the canonical meaning of 

accepted scientific concepts (p. 83). 

During the period that followed the role of different interwoven modes in representing science 

knowledge was seen vital for the development of reasoning in science. In this respect, Kain (2006) 

argued that multimodality should be considered as a tool in developing scientific literacy and as a 

competence that students are required to achieve for being scientifically literate. In view of the role of 

technological development for communicating the multiple and multimodal representations, meaning-

making processes likely extended to new ways of enacting literacy in social context for science 

learning. 

2.2.4 Scientific literacy in the New Zealand curriculum 

 

In the NZC the Ministry of Education specified eight learning areas and teachers are advised to develop 

students' subject-specific language and literacy skills. Generally, these skills include vocabulary 

building, critical reading, and the ability to access new areas of knowledge and appropriately 

communicate ideas.  

The NZC specifies the science curriculum with a description of its specific strands. The overarching 

unifying strand of the NOS seems to carry the essence of science learning. The NOS strand has four 

underlying sub-strands with respective learning objectives. This includes Understanding about Science; 
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Investigating in Science; Communicating in Science; and Participating and Contributing. There are also 

four content strands, which provide a context for applying the NOS learning objectives. These are titled 

as: The Living World; Planet and Earth and Beyond; The Material World; and The Physical World. 

Teachers are advised to weave a NOS strand with four content knowledge strands because, for many 

science educators, learning content alone is insufficient for achieving science-related learning aims 

(Hipkins, 2012). However, every school guided by the core ideas within these science strands, while 

autonomous with respect to managing and enacting their planned curriculum.  

After this general introduction to the NZC, two points are noteworthy to address about this curriculum 

and the NOS. In the curriculum documents, the NOS is generally conceptualised as a driver of change 

to prepare the 21st-century learner. This study considers whether or not the NOS and its sub-strands 

description have a link with changing literacy ideas generally and the development of students’ 

scientific literacy specifically. 

Firstly, the essence statement given in NZC which is an expression of what matters most in each 

subject, contains mixed messages and, in a sense, this can be seen as a strength. However, the statement 

makes no mention of literacy in terms of practical pedagogical moves that help guide the development 

of students’ scientific literacy. The particular essence statement that carries the intent of science 

learning states that: 

In science, students explore how both the natural physical world and science itself work so that 

they can participate as critical, informed, and responsible citizens in a society in which science 

plays a significant role (Ministry of Education, 2007, p. 17). 

This statement highlights the importance of subject competence in terms of critical literacy to develop 

students’ reasoning skills for citizenship purposes. This focus encompasses the longer-term aims of 

scientific literacy, such as usefulness for society (Holbrook & Rannikmae, 2009) or the development of 

life skills (Rychen & Salganik, 2003). In achieving the science-related aims, inputs from the knowledge 

component strands and NOS strands are seen as essential (Hipkins, 2012). In science education 

literature, the knowledge component strand comprising fundamental ideas is described as a short-term 

view of scientific literacy (Maienschein, 1998). In this respect, meanings of scientific literacy as 

implied in the science essence statement and science curriculum seem more comprehensive or inclusive 

of the wider scientific literacy views given in science education research literature.  

Nonetheless, the curriculum support and professional learning materials to build NOS in practice, such 

as NOS propositions and website Science IS, make no mention of pedagogical moves for science-

related literacy practices that could act as a guide for in-service or pre-service teachers. While it has 

been argued that NOS provides a broad overview of the possible learning outcomes (Hipkins & 
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Hodgen, 2012), this sends the message that the NOS adds additional abstract content that is hard to 

understand, unpack or weave into the specified science content, and thus reinforces the traditional 

teaching for content acquisition (Hipkins, 2012).      

Secondly, in spite of the so-called ‘endorsement’ that literacies are multimodal and embodied 

(McDowall, 2015), there is no explicit response in the science curriculum statements to the arguments 

made in support of changing literacies in terms of the multiplicity of literacies, practices, and 

pedagogies. The important point here is that in the NOS sub-strand titled ‘Communicating in Science’, 

the acknowledgment of the role of new technologies and diverse texts is only expressed in terms of 

learning objectives at levels 3-4 and levels 5-6, respectively, on “Science Learning Hub” (n.d.) official 

website. These learning objectives state that students should: 

• Engage with a range of science texts and begin to question the purposes for which these texts are 

constructed. 

• Apply their understanding of science to evaluate both popular and scientific texts – including visual 

and numerical literacy. 

These objectives signaled the use of science-specific Discourse in contemporary social practices. 

Notwithstanding this, pedagogically, at the grassroots level of classroom practices, no explicit remarks 

are made in curriculum support materials as to how to juxtapose meaningfully the variety of science 

texts to communicate science concepts or orchestrate opportunities for students’ engagement in 

science-related Discourse or critical literacy, which, in turn, could serve as a stepping stone in realising 

such learning objectives. Hence, it is reasonable to infer that the science curriculum does not alert 

science teachers to the prevalence of changing literacies, texts, and practices. From a pedagogical 

perspective, this needs rethinking and reflection to conceptualise and enact the transformed literacy 

practices to ascertain the goals of scientifically literate youth. 

2.2.5 Theoretical/ analytical framework 

In this thesis, I seek to identify the evidence of scientific literacies and the changing set of literacy 

practices constituting contemporary literacy culture in three secondary science classrooms. For this, 

guided by a sociocultural perspective, this study draws on its underlying themes (Perry, 2012) of 

multiliteracies/multimodality (Cope & Kalantzis, 2000; New London Group, 1996), 3-D literacies 

(Beavis & Green, 1998), and its extension to participatory culture framework (Jenkins et al. 2009) to 

collect and analyse data. What follows is an expansion of these concepts. 
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2.2.5.1 Sociocultural theories of literacy 

This study is situated within sociocultural theories of literacy because literacy is situated in ‘myriad of 

social practices’ into which ‘literacy bits’ of reading and writing always accompanied the ‘non-print’ 

bits of social practices (Gee, 1996). The basic premise of a sociocultural perspective on literacy is 

linked with sociolinguistic concepts of the ways language manifest culture (e.g., Gee, 1996; Halliday, 

1973), language works as a precondition, a medium and an outcome of culture (Lankshear, 1997). 

Language use that is one form of literacy is never independent of the social world rather occurs within 

and is shaped by cultural contexts. Thus, social relations, cultural models, perspectives on experience, 

power and politics, values and attitudes as well as things and places all are constitutive elements – or 

‘other stuff’ – are reflected in or give meanings to language or literacy (Gee, 1996, p. vii).  

Overall, New Literacies do not mark a fine distinction between offline and online spaces rather it 

recognises instances of new practices as new ways of combining reading, writing (Gillen, 2015) 

representing and communicating meanings while participation in collaborative activities to acquire 

distributed knowledge and skills. It has been argued that “meanings made with language, whether as 

speech or as writing, are interwoven with the meanings made with other modes in the communicative 

context, and this interaction itself produces meanings (Kress et al. 2001, p. 11). In this sense, the 

exploration of new literacies as ‘multimodal literacy/digital literacies of participation’ necessitates a 

sociocultural approach to explore interactivity surrounding multimodality as acts of communication 

where the language “fulfills a bridging function when engaging in multimodal communication” 

(Ivarsson, Linderoth & Sӓljӧ, 2009, p. 205) with available semiotic resources and representations.    

The central role of language which lies at the heart of sociocultural interpretation of mediation 

(Vygotsky, 1986) differs from the multimodal perspective with the premise that signs are made with 

lots of other stuff (Kress, 1997) not just through language alone. This means, the role of language in 

meaning making not only limited to reading, writing, and ways of being in secondary Discourse but 

also capitalise on discursive/ interpretive practices in multimodal context – in and through situated 

semiotic or representational resources. Learners construct concepts through using and developing 

language as semiotic or symbolic tools to co-ordinate their actions accordingly through negotiated 

interpretations in face-to-face interactions (Ivarsson, Linderoth & Sӓljӧ, 2009). 

In communicational and representational events of meaning-making as new practices, learners undergo 

the process of socialisation into which language is not solely used to internalise symbolic 

representation as learned subjective meanings or concepts. Rather in meaning-making as socially 

negotiated phenomena, mediated means of language, texts, tools, and artefacts as interdependent modes 

work in close conjunction in constructing and communicating meanings. In a sense, the cumulative role 

of language from sociocultural perspective together through discourse practices involving multimodal 
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meaning-making resources – is a part and parcel of situated socio-cultural interactions with people, 

semiotic texts, materials, and tools. This enabled the learners’ active interpretations and participation in 

meaning-making practices that result in building students’ “multi-literacies” (Lemke, 2000) in science.  

In present-day science literacy pedagogy sociocultural perspective provides a viewpoint to explore 

literacy in terms of Discourse as meaning-making and participation phenomena and historically this 

perspective has informed school science literacy practices. Moreover, the extended sociocultural 

interpretations of text mediation as ‘new’ in new literacies are helpful to explore the idea of changing 

literacies. In a sense, this study justifies the use of a sociocultural approach to literacy because it 

explores how literacies work as shared and social ways of creating and exchanging meaning (Scribner 

& Cole, 1981). The meaning-making through multimodal forms of mediated discourse practices that 

draw on semiotic resources and science representations explain how far meaning-making materialise 

(Street, Pahl & Roswell, 2009) in new texts that is an aspect of change within new literacies 

perspective.  

 It is vital to mention here that this study tends to find evidence of change in secondary science 

pedagogical practices. In this respect, the change does not correspond to change in pedagogical 

practices in reference to historical pedagogical practices because of the lack of previous research work 

in reference to changing literacies in the New Zealand science context. The idea of change here 

represents how far science pedagogy has drawn on new meaning-making practices in the face of 

technological changes for communicating, interpreting, sharing, collaborating, and representing 

meanings to construct students’ science understanding mentioned in literature. Moreover, how far 

students are learning to draw on new ways of meaning-making in text production practices. Overall, 

changing literacies has been explored in multiliteracies perspective. 

To explore the configuration of secondary science meaning-making conventions I tended to synthesise 

the following concepts as a theoretical or analytical basis to accomplish study aims (see Figure 1). By 

drawing on sociocultural theories of literacy, I explored how far secondary Discourse – language use as 

speech, writing, and ways of being – was operating as principal carriers of meanings in sociocultural 

pedagogical interactions. This exploration aimed to find how science teachers have differentiated 

between scientific literacies and literacy practices. For this, I conceptualise Street’s (1993) Dominant – 

‘schooled’/ vernacular – ‘self-generated’ literacy distinction into secondary Discourse (Gee, 2001). 

Pedagogical ways of using speech, writing, and repeated patterns of text interactions were the focus of 

observed literacy events.     

Apart from the exploration of the meaning-making character of literacy in pedagogical interactions, 

language helps to negotiate meanings in socially situated discourse involving multiple modalities. In 

this respect, I explored teachers’ use of curriculum resources as semiotic resources and science 
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representations. By drawing on multiliteracies and multimodality theories I tend to explore science 

teachers’ understanding of literacy theory and practices. I used the operational, cultural, and critical 

dimensions of 3-D literacies (Beavis & Green, 1998) to explore science teachers’ practices in 

operational, cultural/meaning making and text evaluation dimensions. To explore cultural and meaning 

making pedagogical practice, I used the multiliteracies idea of design pedagogy to explore the 

configuration of meaning resources. In other words, I explored science teachers’ meaning-making 

practices in selecting, enacting, and managing meaning resources that consisted of pedagogical 

approaches, modal forms, semiotic resources, genre, enacted discourses, and students’ diversity. This 

study explored evidence of new literacies as social practices of meaning-making in two different ways.  

Firstly, students’ learning through digitally mediated texts was a focal point to explore how far 

students’ meaning-making participative practices draw on the frames of new ‘technical and ethos stuff’ 

– in the frame of an idealised paradigm case for meaning-making and text production practices. 

Secondly, in the pedagogical dimension, I aimed to explore language use in meaning-making that 

emerged from social processes while science teachers tended to enact discourses around digitally based 

science representations.  
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2.2.5.1.1 Dominant – schooled /vernacular – self-generated literacies 

According to Street and Leifstein (2007), “literacy practices are patterned by social institutions and 

power relationships, and some literacies are more dominant, visible and influential than others” (p. 

146). I draw on the initial organiser as dominant – schooled / vernacular – self-generated literacies 

(Street, 1993). 

Dominant or schooled literacies are formal, structured, and often organised by the authority while 

vernacular literacy practices are not regulated by formal rules and are rooted in everyday life practices. 

This dichotomy is not mutually exclusive but emphasise the difference between imposed and self-

selected literacies (Barton, 1991). The following passage explains the rationale for using Street’s 

(1993) dichotomy of dominant – schooled / vernacular – self-selected literacies.    

According to May (2002) and Au (2001), students from diverse backgrounds read and write differently. 

Hence, other than traditional ‘academic literacy’ there are many other literacies that happen in schools. 

The study's purpose was to unearth and interpret the nature and meanings of literacy practices that were 

formally taught and intended to support the students’ science learning and success in standardised 

assessment. For such exploration schooled science texts and practices were paramount which 

foreground what was on offer or not for the development of students’ scientific literacy.  

Research literature that discusses literacy in everyday life characterise vernacular literacies as informal 

learning that has multiple and often hybrid connotations that draw on a range of practices from 

different domains (e.g., as discussed in Barton and Hamilton, 1998). Often vernacular literacies serve 

the purposes for organising personal life, personal (print/ digital) communication, private leisure 

gaming, social media), documenting life, sense-making, creativity (creative writing), and social 

participation. However, in the classroom context, vernacular literacies include such illicit school 

literacy practices as writing secret notes, reading texts other than schooled texts including drawing and 

writing on classroom walls (Barton, 2007) such social functions of literacy can be digitally based such 

as texting and posting on social media. In science classrooms, vernacular literacies can also mean 

informal methods of conceptual learning and engagement in personalised activities of drawing science 

representations to make meanings (White & Gunstone, 2008), or developing scientific narrative (Scott, 

Asoko & Leach, 2007). In the pedagogical perspective, hybrid language practice entails the use of 

vernacular and scientific language for explanation purposes (Brown & Spang, 2007). 

This study tends to explore Street’s (1993) distinction as dominant – schooled / vernacular – self-

generated literacies in terms of school-based secondary Discourse (Gee, 2001) that refer to the social 

practices and underlying principles of meaning and meaningfulness (Gee, 1997, p. xvi). Gee’s writing 

distinguishes between discourse and Discourse. The discourse (with a small ‘d’) refers to ‘language 
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bits’ and stretches of language while Discourse (with a capital ‘D’) connotes ‘ways of being’ together 

with the language bits. Primary Discourse refers to ‘language bits’ and ways of being usually learned 

through enculturation into the first culture. This socialization often through family life gives individuals 

the enduring sense of self and sets the foundation to learn the culturally specific vernacular language 

and identity (Gee, 2012, p. 173). Secondary Discourse, on the other hand, is more than language bits 

and include “ways of being in the world […] forms of life which integrate words, acts, values, beliefs, 

attitudes, and social identities as well as gestures, glances, body positions, and clothes” (Gee, 2001, p. 

526). Secondary Discourse is learned through enculturation into social institutions and groups such as 

schools. 

In line with Gee’s idea that any socially useful definition of literacy must take into account the 

competent performance in Discourse and foregrounded disciplinary literacy processes – that helps 

develop students’ scientific literacy. This study defines literacy practices as “socially recognised ways 

of generating, communicating and negotiating meaningful content […] within contexts of participation 

in Discourses” (Lankshear & Knobel, 2006, p. 64). This study justified Gee’s idea of Discourse to 

explore classroom literacy practices generally and scientific literacy specifically for the following 

reason:  

Discourse is central to the ways communities develop community norms and expectations, 

define common knowledge for the group, build affiliations, frame knowledge made available, 

and provide access to disciplinary knowledge, and invite or limit participation (Kelly, 2011, p. 

57). 

2.2.5.1.2 Literacy events, practices, and texts 

Within the NLS approach, literacy events, practices, and texts constitute the conceptual framework 

extensively used in analysing literacy as a social activity. According to Street (2003), the term literacy 

event was first used in relation to literacy by Anderson et al. (1980), who defined literacy events as an 

occasion in which a person “attempts to comprehend graphic signs” (pp. 59-65). Heath (1983) further 

characterises it as “any occasion in which a piece of writing is integral to the nature of the participants’ 

interactions and their interpretive processes” (p. 93). Drawing upon Heath’s work, Barton and 

Hamilton (2000) differentiated between literacy events and practices. Literacy events are observable 

because it involves individuals’ activities in handling texts. Subsequently, different researchers have 

used this term differently, for instance, Barton’s (2007) definition “all sorts of occasion in everyday life 

where the written word has a role” (p. 35) conceptualises literacy events beyond explicit reading and 

writing activities. However, Larson and Marsh's (2005) definition is the most well-known definition 

“an occasion where written text and talk around the text constructs interpretations, extensions, and 
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meanings” (p. 19). All these definitions take into account the variety of text types and associated 

activities, goals, and purposes for practicing literacy.  

Understanding literacy involves studying both texts and practices surrounding those texts. This study 

has used the concept of literacy events and practices to identify a changing set of literacy practices. It 

conceptualises text from a broad perspective as “any instance of communication in any mode in any 

combination of modes” (Kress, 2003, p. 48). This text definition includes the language understanding 

given in genre and semiotic theory. This is particularly important in science because communication in 

science involves language in combination with other semiotic representations such as figures, 

diagrams, mathematical formulas, inscriptions, and gestures (Lemke, 1998).  

This study defines literacy events as a set of social practices in which individuals interpret, interact, and 

communicate to make meanings ‘in any mode in any combination of modes’. The broader definition of 

text has helped to empirically identify a wide variety of literacy events where literacy has a role in 

interpreting, interacting and communicating meanings and this can be schooled or vernacular.    

A student making sense of simulation while discussing with a peer is an example of an observed 

literacy event where the simulation without words was a text with a communication activity. Similarly, 

a teacher instructional input such as pointing to a pictorial representation and explanation is another 

event where the modes of gesture, speech, gaze, and written words constitute a text within the 

respective social activity of communication.           

Literacy as social practices refers to a pattern of literacy events. According to Larson and March 

(2005), when Street (1995) began using the term literacy practices it was an extension of Heath’s term 

of literacy events. Generally, it refers to what people do with literacy (Barton, 2007). Unlike literacy 

events, literacy practices cannot be observed but rather inferred because practices “also involve values, 

attitudes, feelings and social relationships” (Barton & Hamilton, 2000, p. 7).  

2.2.5.2 Multiliteracies and multimodality 

This study drew on NLG group principles and pedagogical approaches using learning by design as 

theoretical/analytical frames. What follows is a strong justification for adapting this frame. 

Firstly, the underlying arguments of NLG principles and pedagogical approaches were not an 

individual effort but rather developed through repeated scholarly discussions and dialogues involving 

ideas about language, literacy, and changing communication patterns in society to design respective 

literacy pedagogy. These arguments were revised and authenticated on research based evidence. During 

the eleven years that followed from 1996-2007, International Conferences on Learning held in different 

countries not only aimed to share the research findings but also served the meeting point for NLG 
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members to discuss, refine, and integrate new conceptual perspectives drawn from the studies (Cope & 

Kalantzis, 2009).  

Secondly, the theory of multiliteracies (Cope & Kalantzis, 2000) is both derived from and yet distinct 

from the theories of literacy as social practice (Perry, 2012). Unlike viewing language as a set of 

practices shaping or in turn, shaped by the cultural context, multiliteracies consider the multiplicity of 

communication channels and “focuses on modes of representation much broader than language alone” 

(Cope & Kalantzis, 2000, p. 5). Put simply, multiliteracies theories emphasise the role of 

‘multimodality’ (Kress, 2000) in understanding literacy as meaning-making practices that are often 

mediated with technology rather than print alone. 

Finally, the exploration of multiliteracies served a way to capture the changing literacies thesis 

(Lankshear, 1997). This includes pedagogical efforts to negotiate the ‘multiplicity of literacies’ and the 

necessity to ‘socially negotiate meanings’ that led to pedagogical ways for ‘active making and 

remaking of meanings’ aligned with the study aims. 

The NLG principles speak to the ‘multi’ dimensions of literacies in the plural sense that is multilingual 

and multimodal. The first of ‘multi’ refers to the multilingualism and cultural diversity that burgeoning 

communication channels and media supports. This needs an educational response in the case of 

minority languages and the context of globalisation (Caszden, 2006; Ismail & Cazden, 2005). Cope and 

Kalantzis (2009) noticed that learners' discourse differences have not been adequately addressed and 

tend to infuse what Gee (1996) called ‘social languages’ for meaning-making purposes. This study has 

used this frame to account for how far literacy pedagogy in science classrooms has responded and 

negotiated the learners’ discourse differences such as those of ethnic minority students. 

 The second of ‘multi’ considers the “meaning-making as a form of design or active or dynamic 

transformation of different modal forms”. The contemporary forms of media and cultural representation 

are ‘multimodal, with linguistic, visual, gestural and spatial modes of meanings’ (Cope & Kalantzis, 

2009, p. 166). This study explores the second dimension of ‘multi’ as how far multiliteracies pedagogy 

in science classrooms has addressed the increasing variety of text forms within the orchestrated 

curriculum and its realisation in meaning-making practices. This dimension connects ‘multi’ of 

multiliteracies to pedagogical ways of practicing new literacies – using interactive discourse around 

science representations and semiotic resources to communicate intended meanings. 

2.2.5.2.1 Designing meanings 

Over the last decades, many scholars had emphasised the role of language in meaning-making practices 

(Halliday & Martin, 1993; Schleppegrell, 2004; Shanahan & Shanahan, 2008). However, multimodality 

takes all communicational acts to be constitutive of and made through the social (Jewitt, 2009) in which 
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language forms one mode of communication. The basic premise of multimodality is that 

“representation and communication always draw on a multiplicity of modes […] meanings are made, 

distributed, received, interpreted and remade in interpretations through many representational and 

communicative modes – not just through language – whether as speech or as writing” (ibid, p. 14). 

Within the social sphere, the semiotic mode is defined as a meaning-making resource system that takes 

its shape by daily social interactions in a specific context. 

The key idea of this study is ‘semiotic resources’. The origin of this term can be traced back to the 

work of Halliday (1978) who explained it as a ‘resource’ for meaning-making. Van Leeuwen (2005) 

has extended this idea and defines it as the “actions and artefacts we use to communicate” (p. 3). The 

resource as a central idea in social semiotics connotes social actions without which a resource cannot 

stand as a pre-given fixed sign or meaning – that is not affected by its social use. The emphasis on the 

resource in social semiotics characterise it as not having pre-determined signs based on fixed codes or 

sets of rules, but the rules being socially made and changed through social interactions (Jewitt, 2009; 

Van Leeuwen, 2005).    

In multimodal research, the term semiotic resources and ‘modes’ have been featured in different ways. 

For instance, O’ Halloran (2005), O’ Toole (1994) and Halliday (1978) view language, mathematical 

symbolism, and images as semiotic resources or meaning systems rather than modes. While Kress et al. 

(2001) and Van Leeuwen (2005) have conceptualised semiotic resources as a connection or activity in 

terms of what individuals do with the representational resources. Van Leeuwen’s (2005) definition 

aptly describes the focus on action in using semiotic resources as meaning-system: 

 

Semiotic resources are the actions, materials, and artefacts we use for communicative purposes, 

whether produced physiologically – for example, with our vocal apparatus, the muscles we use to 

make facial expressions and gestures – or technologically –  for example, with pen and ink, or 

computer hardware and software – together with the ways in which these resources can be 

organised. Semiotic resources have a meaning potential, based on their past uses, and a set of 

affordances based on their possible uses, and these will be actualized in concrete social contexts 

where their use is subject to some form of semiotic regime. (pp. 22-23) 

 

Individuals select from the available semiotic or meaning system to express intended meanings, 

however, this choice is always “socially located and regulated, both with respect to the availability of 

the resources and the discourses that regulate and shape how modes are used by the people” (Jewitt, 

2009, p. 23). This is the perspective of the semiotic resource and science representations that this study 
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draw on – as actions, materials, texts, and artefacts. The semiotic resources serve choices of meanings 

in pedagogical design and its realisation through interactive dialogues in social settings to regulate 

multimodal communication in the making and remaking of meaning and literacy. The justification for 

the semiotic resource as a concept and construct in my data collection and analysis is based on the fact 

that previous studies have explored the meaning making potential of semiotic resources to articulate 

discourses in a variety of contexts (e.g, Kress & Van Leeuwen, 2001; O’Toole, 2004; Van Leeuwen, 

2005). This serves as a reference point for understanding the pedagogical use of discourse activities 

involving multimodal semiotic resources and representations in the digital context. According to 

theories of multiliteracies, a person draws on the available resources of meanings as building blocks for 

designing new meanings through the process called ‘semiosis’– a process of using signs (Cope & 

Kalantzis, 2012; Kress et al. 2000). In semiotics, the sign is the basic unit of meanings. Kress et al. 

(2001) describe it as:              

…the sign is a unit in which a form has been combined with meaning or, put differently, a form 

has been chosen to be the carrier of meaning (p. 4).  

The learners’ ability to communicate meanings depend upon the available symbolic representations that 

serve as raw materials through which individuals categorise, think through, make sense of the things 

and actions and make internalised narratives or represent to themselves and communicate the message 

to others as an expression of meanings.  

In the active process of meaning-making, the selection of signs is always motivated by the interest of 

the sign maker who chose the most plausible form for the expression of the meaning. Thus in the social 

semiotic multimodal approach, learning is always seen as a transformative process of sign making. 

According to this approach, students’ texts can be seen as the transformation of the original resources 

in the shaping of meanings. This study has used this perspective to analyse the multimodal texts that 

students’ have produced to communicate their learning (ibid). Similarly, in the pedagogy of 

multiliteracies, all representational forms including language is regarded as a dynamic process of 

transformation. The idea of design has three basic components which are Available Designs, Designing 

and the redesigned (see Table 1). 
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Available designs     Found and findable resources for meaning: culture, context, and 

                                 purpose-specific patterns and conventions of meaning making.                                          

Designing                 The act of meaning: work performed on/with Available Designs in  

                                  representing the world or other’s representations of it, to oneself or 

                                  others. 

The redesigned         The world transformed, in the form of new Available Designs, or the 

                                  meanings designer who, through the very act of Designing, has  

                                  transformed themselves (learning). 

 

In multiliteracies, the idea of design works both as a verb and noun as meaning-making cycles of 

representation, communication, and interpretation together with form and structure of meanings 

components (Cope & Kalantzis, 2012).  

2.2.5.2.2 Multimodality of meanings 

The prevalence of technological means for representing and communicating meanings has challenged 

the reliance on conventional print literacies in terms of the changing ‘environment of meaning and 

design’. Theories of multimodality explain how the modes of meanings interconnect in multimodal 

practices of representation and communication when the meaning maker switches between the modes 

while designing and redesigning meaning for the self or to pass on to others. There are six modes of 

meaning listed as oral, written, visual, gestural, tactile, and spatial identified in multiliteracies theories 

(Cope & Kalantzis, 2009, p. 178). What follows is a short description of the modal forms.    

• Written language: writing (representing meaning to another) and reading (representing 

 meaning to oneself) – handwriting, the printed page, the screen. 

• Oral language: live or recorded speech (representing meaning to another); listening 

 (representing meaning to oneself) 

• Visual representation: still or moving image, sculpture, craft (representing meaning to 

  another); view, vista, scene, perspective (representing meaning to self). 

• Audio representation: music, ambient sounds, noises, alert (representing meaning to another); 

 hearing, listening (representing meaning to oneself). 

• Tactile representations: touch, smell, and taste: the representation to oneself of bodily sensations 

and feelings or representations to others. 

• Gestural representation: movements of hands and arms, expressions of the face, eye movements and 

gaze, demeanors of the body, a physical act of signing. 

Table 1: The “What” of multiliteracies-designs of meaning (Cope and Kalantzis, 2009) 

 



42 

 

The language of science is multimodal and hybrid whether in printed texts or online texts to portray 

either the reality of physical material objects or conceptual abstract understanding of science ideas. The 

use of digital media further enhances this multimodal aspect. With specific terminology and formal 

words, scientific knowledge is represented and communicated with varied semiotic modalities such as 

mathematical relationships, visuals, images, pictures, gestures, tables, graphs, and numbers along with 

written words (Alverman & Wilson, 2011).  

In connection to the inherent multimodal character of science texts; however, questions remain as to 

whether the teaching and learning with ‘use of action’ would be just as multimodal as it would be if 

discursive practices accompany the digital text where language serve a mediating tool in making and 

communicating meanings and contributing toward multimodal communication practices. To resolve 

this conundrum, I draw on Norris’s (2009) concept of modal density.  

Modal density refers to the modal intensity and/or the modal complexity through which a higher-level 

action is constructed. Norris's concept of modal density is helpful to explore the construction of higher-

level action that social actors perform – in terms of varying amounts of used modes and attention paid 

to the action. For this, Norris gave an example of a student engaged in higher-level action with high 

modal density when she used modes of object handling, gaze, language, and paid much attention to 

sending SMS. While sending SMS, simultaneously she engaged in a talk with a fellow student and 

gave a bit less attention to the conversation than SMS. In both simultaneous actions, sending SMS has 

more modal density than a live conversation because of the actor’s attention to the action. Therefore, 

the idea of modal density is always linked with not only the actors’ multiple actions rather the amount 

of the consciousness that the actor paid to the actions and the intensity and complexity of the modes 

used in actions.   

Literature that discussed the use of multimodal means in science teaching the ‘role of action’ has been 

emphasised where a science teacher capitalises on classroom interactions with juxtaposed modes of 

posture, gaze, eye contact, gestures, language as words and so on (Jewitt, 2009) to communicate 

meanings (Kress et al. 2001). In the classroom context, pedagogical practices with equal attention to 

actions and multimodalities of digital texts could draw on discursive mediation. Teacher’s use of 

language as a mediating tool with actions based on multiple modes of gestures, gaze, posture, 

proxemics, handling print and multimodal resources with dense semiotic modalities would lead to 

complex interweaved high modal intensity. In this sense, multimodal literacy pedagogy with digital 

texts would be a high-level action compared to conventional teaching with the use of actions alone.  
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2.2.5.3 Approaches to literacy pedagogy 

According to Kalantzis and Cope (2012) pedagogy of multiliteracies necessitates that teaching and 

learning should involve a range of pedagogical approaches as ‘didactic’, ‘authentic’, ‘functional’, and 

‘critical’ to infuse a variety of learning experiences inherent in an individual approach. A brief 

description of these approaches is given below. 

2.2.5.3.1 Didactic literacy pedagogy  

The didactic approach is typically referred to as ‘transmission pedagogy’ that involves spelling out and 

guiding the contents to be learned explicitly. The didactic approach connotes traditional literacies or 

skilled base literacy views developed before the 1980s. In this literacy pedagogical dimension, the 

teachers’ role is to present the information and expect the learners to memorise the contents and follow 

the subject conventions. In the didactic classroom, authority lies with the teacher in disseminating the 

information and students remain submissive in receiving the information as passive recipients.   

2.2.5.3.2 Authentic literacy pedagogy 

The authentic pedagogy is typically referred to as a ‘progressive’, or ‘learner-centered’ that aimed to 

provide a space to students for self-expression. This pedagogical approach connote literacy as the 

active process of meaning-making in self-directed activities of reading, writing, and speaking. This 

literacy pedagogy recommends immersion in personally meaningful reading and writing experiences 

with a focus on processes of learning rather than following formalities and adherence to conventions. 

Literacy learning has links with the kind of immersive experiences learners have undergone while 

interacting with the authentic world around them. Pedagogical practices value the experiential 

knowledge processes of learners. The literacy content consisted of real-world text and problems that 

motivate learners to actively make meanings and solve problems based on their personal orientation to 

learning. This literacy pedagogy dimension has relevance to the social practice approach or multimodal 

literacy pedagogy that led to the active construction of meanings.  

2.2.5.3.3 Functional literacy pedagogy 

In the context of subject area learning, the functional approach to literacy pedagogy focused on 

teaching the writing genre for school success. This approach aimed for students to understand the 

reasons why certain texts exist, the purposes of academic writing and what kind of text structures work 

best for a certain purpose. This pedagogical approach made use of direct modeling, guided joint 

construction, and independent construction steps. Learners learn for the grammar and word choices for 

the writing genre. They also learn how meanings are linked to the way the text is structured. This 

approach to literacy is based on powerful literacy ideas.    
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2.2.5.3.4 Critical literacy pedagogy 

Opposed to the notion of the passive and compliant learner, the critical literacy approach aimed for 

making learning more participatory through the inclusion of interactions and experiences that are more 

relevant to learners’ lives. This literacy pedagogy acknowledged that literacies are plural, and the 

learner brings many perspectives to the classroom. It is the teacher’s role to bring in the real text and 

issues and discuss them in classrooms. This literacy approach has links with disciplinary literacies 

approaches and Freire’s (1972) critical literacy pedagogy for social justice.  

2.2.5.4 3-D literacy framework 

This research seeks to explore science teachers’ understanding of literacy theory and practices. For this 

purpose, the 3-D literacy framework (Green & Beavis, 2012) serves to account for science teachers’ 

‘repertoire of capabilities’ in their understanding and enactment of literacy pedagogical practices. 

Drawing on this model is relevant to the study aims to capture the changing literacy thesis because it 

conceptualise literacy ‘as the articulation of language and technology’. The 3D view of literacy enables 

an account that entails “both the print apparatus […] and the digital-electronic apparatus, or the shift 

from print to digital electronics” (ibid, p. 189). This account could report how far science teachers have 

the repertoire to practice literacy meaningfully with the range of Discourse involving texts and 

technologies. The 3-D literacy model entails three interlocking and connected dimensions as 

operational, cultural, and critical. This short description serves to relate science teachers' repertoire in 

three analytical frames of ‘language, meanings, and context’.  

2.2.5.4.1 Operational dimension of literacy 

This pedagogical dimension focuses on the language aspects of literacy as operational or functional 

capabilities to work with the tools, procedures, and techniques. Science teachers’ engagement in the 

operational dimension enabled them to deal with language systems in teaching reading, writing and 

adequate handling of technology.  

2.2.5.4.2 Cultural or meaning-making dimension of literacy 

This pedagogical dimension involves the ability to grasp the meaning system of social practice. This 

includes science teachers’ competence to understand the text and to make meanings in relation to the 

context that leads to the perception of the ways reading and writing can be practiced appropriately in a 

given context. This dimension also refers to the ability to communicate effectively and powerfully in a 

real situation by selecting from the available cultural forms and practices (Matthewman, Morgan, 

Mullen & Johasson, 2017). This dimension tends to explore science teachers' repertoire – the multi 

dimensions in multiliteracies as designed pedagogical practices. The pedagogical design refers to the 

chosen “modal form (such as linguistic, visual, audio, gestural, tactile and spatial), genre (the shape a 
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text has), and discourse (the shape meaning-making takes in a social institution)” (Cope & Kalantzis, 

2009, pp. 175-176) to enact literacy and curriculum in class practices. This concept forms the basis to 

explore the similarities and differences in the teachers’ pedagogical repertoire as they enacted their 

design in literacy pedagogical practices.    

2.2.5.4.3 Critical dimension of literacy  

This literacy dimension takes into account the awareness that literacies are socially constructed and 

entails effective socialisation into literate practice. This involves learning how different cultural forms 

and practices used to make meanings and communication are selective, value-laden, ideological, and 

constrained (Matthewman, Morgan, Mullen & Johasson, 2017, p. 28). Moje (2008) argues that critical 

literacy speaks to the understanding for how knowledge is produced in the discipline by drawing on 

human interactions – as a vital factor in the enactment of disciplinary literacy. It also addresses the 

individuals’ abilities to critique and transform the text to serve a different purpose. The critical literacy 

is also framed as the “ability to juxtapose Discourse, to watch how competing Discourse frame and re-

frame various elements” (Lankshear, 1997, p. xviii).  

2.2.5.5 Participatory culture framework  

Social practices of literacy in today’s classroom entail technology mediation among others to make 

meanings as students access the subject curriculum through digitally mediated texts. Students' 

engagement in ‘new’ practices to consume and produce texts must involve new technical and ethos 

dimensions to appropriate, communicate, make, and share meanings across a variety of text forms.  

The technical and ethos dimension of ‘new’ practices of meaning-making, text production, and learning 

– is to create, communicate, share, and negotiate meanings. These are subsumed in concepts like 

participatory culture (Jenkins et al. 2009; Jenkins, Ito & boyd, 2015).          

This study justified the use of this framework because by keeping in view the new of new literacy 

practices, any literacy practice can be categorised as new based on how far it exhibits the character of 

‘technical stuff’ as technical skills and digital meaning-making together with ‘ethos stuff’ as 

participation in collaborating, negotiating, sharing, communicating meanings in learning and text 

production practices. According to Jenkins et al. (2009), the defining characteristics of participatory 

culture and literacy skills include: 

• Relatively low barriers to artistic expression and civic engagement. 

• Strong support for creating and sharing one’s creations with others. 

• Some type of informal mentorship whereby what is known by the most experienced is passed along 

to novices. 

• Members believe that their contribution matters. 
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• Members feel some degree of social connection with one another (at the least they care what other 

people think about what they have created (ibid, p. 6). 

Appropriation: refers to the ability to understand and select a text. This includes remixing the text based 

on its suitability to serve a new purpose, context, and audience.  

Transmedia Navigation: refers to the “thinking across the media or the ability to read and write across 

all available modes of expression” (ibid, p. 89).  

Distributed cognition or intelligence refers not just to the technical and cognitive skills rather it is 

closely “related to the social production of knowledge” also known as collective intelligence (Jenkins 

et al. 2009, p. 68).  

Networking: refers to “the ability to search, synthesize, and disseminate information.” (Jenkins et al. 

2009, p. 91). 

Simulations: refers to the “new media [that] provides new ways of representing and manipulating 

information. New forms of simulations expand our cognitive capacities, allowing us to deal with larger 

bodies of information” (Jenkins et al. 2009, p. 41). 

2.2.5.6 new literacies ‘social and multimodal orientation’ to meaning making  

In New Literacies literature, the association of the word new with literacies can be understood in both 

paradigmatic and ontological senses. According to Lankshear and Knobel (2007), the paradigmatic 

sense involves researching New Literacies using a particular sociocultural approach (Gee, 1996; Street 

1993). The ontological sense that forms the core of new literacies, transcending Lankshear and 

Knobel’s views in all three editions of their new literacies books corresponds to the substance and 

character of the new social practices of producing, distributing and sharing meanings. Learners engage 

in these practices through participative and collaborative practices associated with digital text 

mediation.  

Lankshear and Knobel (2007) identified two categories of new literacies cases, namely, ‘paradigm’ 

cases and ‘peripheral’ cases, while acknowledging the lack of consensus on such a classification. The 

paradigm cases of new literacies engage learners with new technical stuff and ethos stuff 

simultaneously, while the peripheral cases employ only a new ethos and not a new technology. 

Accordingly, the practice that makes use of only technical stuff without ethos stuff cannot be seen as a 

case of new literacies (Barton, 2017).  

In this respect, the use of new technology in accordance with the old mindset is a case of ‘putting old 

wine in new bottles’; in other words, the combination of new technologies and old literacies cannot be 

said to characterise the new literacies because only screen hosted texts served conventional literacies. 
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Similarly, employing new ethos stuff, or what Barton (2017) called a “focus on practice appropriate 

behaviour”, in peripheral cases do not necessarily require the use of new technology or teacher 

competence in digital literacies as “the behaviors can be enacted using nothing more than paper, pen 

and exploratory attitudes” (p. 6). Put simply, it is the broad ethos character of the new in both the 

paradigm and peripheral cases integrated with the explorative, participative, interactive and social 

orientation – in a digital context for the former case and physical context in the latter case – that serves 

as the necessary condition for new literacy practices compared to conventional literacies.  

According to Lankshear and Knobel (2007), in contrast to typographical technologies, the technical 

stuff of the new in new literacies takes into account the mediation of digital electronic tools with 

corresponding new technological trends in social practices. The technical stuff of new literacies 

indicates two vital characteristics that serve to differentiate them from old technologies. First, with old 

technologies one can produce simple forms of production such as written science texts with multimodal 

representations of science conventions on paper. Compared to this, the new technical stuff provides 

means for the hybridisation of multimodal media through the remixing of multimodal science texts, 

images, music, and videos. In new literacy practices, a learner can access the range of original material 

that can be sampled “copied, cut, spliced, edited, reworked, and mixed into a new creation” of the texts 

(ibid, p. 8).  

Second, the new technical stuff allows for distributed means of media production. A learner’s 

repertoire of technical stuff corresponds to their skills in computer literacies to make meanings that 

result in interactive and interconnected forms of text production and its distribution that can be 

retrieved conveniently (ibid). Overall, on the basis of the two characteristics of what counts as new, 

Lankshear and Knobel (2007) demonstrate that the new technical stuff is distinctive primarily because 

of its “enabling” quality.  

The ethos stuff of new literacies, on the other hand, addresses the new in terms of new beliefs and 

practices, that is, new ways of doing, making, and being to initiate participation and collaboration. The 

new ethos stuff exhibits elements of shared and social characteristics in a way that conventional 

literacies do not. The underlying premise of the new ethos and participative practices refers to the 

notion of a ‘new mindset’. This mindset assumes that technologies have changed the world, which is in 

contrast to the ‘old mindset’ that envisages using new tools to do the old work only in more a 

technologised way. The practice element of new in the ethos dimension of new literacies involves the 

use of literacies and new tools for participation, collaboration, sharing, negotiating meanings, and 

learning in participatory culture (Jenkins et al. 2009). This suggests that the new literacies are less 

“published, individuated, and author-centric” (Lankshear & Knobel, 2007). Both dimensions of new in 

technical and ethos stuff are not in any sense segregated; rather, they operate in conjoint and 



48 

 

interdependent ways as discourse (Gee, 1996) with embedded literacies into which new technical stuff 

is also a part of generating, communicating, and negotiating encoded meanings alongside the new ethos 

of ways of being and doing.   

The ‘new mindset’ as new ethos stuff also refers to “conceiving, negotiating, and enacting workspaces” 

(Lankshear & Knobel, 2007, p. 14). From the old mindset perspective, space is perceived as closed and 

has definite borders such as classroom walls with a prescribed curriculum and students working on 

singular tasks at any given time. Opposed to this, the new mindset sees the space as ‘fluid, continuous, 

and open’ with possibilities of multitasking while participating and being on task. 

To explore students’ engagement in text-mediated practices in making meaning as well as the 

pedagogical enactment of discourse, it was vital to conceptualise the new literacies with an idealised 

definition that worked as an analytical frame. This study defines new literacies on two levels, with the 

first conceiving new meaning-making environments as horizontal networks of multimodal 

communication (Castells, 2010), for which idealised new literacies parallel the paradigm cases 

(Lankshear & Knobel, 2007).  

The second level views new literacies in relation to a pedagogical focus on developing students’ MRC, 

for which technological developments afford students’ access to multimodal meaning-making 

opportunities in ways seen never before. Moreover, using representations for building science 

reasoning is recognised as an established disciplinary practice that draws on human interactions with 

tools and multimodal texts to generate science claims. Seeing new literacies as a way to bring in the 

element of recognised disciplinary practice in classroom practices is an idealised way for students to 

relate to how professional scientists work with authentic texts in actual practices. For both levels, this 

study drew on Gee’s (2009) idea that literacy always involves “apprenticeship to a group”.  

This two-level definition states that new literacies are the meaning-making practices that reflect the 

characteristics of encompassing technical and ethos stuff. Learners’ engagement in new literacies 

enables them to draw on text mediation and social aspects of participation to make meanings and 

apprentice the novices to become members of a digitally based learning community. Similarly, this 

study defines new literacies as new meaning-making practices in and through science representations 

that need explicit instructions and interactive dialogues embedded in conjoint social environments – 

literacy events in physical classrooms and online spaces that lead to the construction of science 

reasoning.   

This study justifies the use of the paradigm case, a pedagogical focus on multimodal science 

representations, and ‘apprenticeship’ in conceptualising new literacy practices because all three ideas 

have implications in the New Zealand context. Changes in science education have long been perceived 
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in terms of ‘future-focused’ science education specifically in an e-learning context. This involves the 

use of digital texts with varying representational affordances to develop students’ science 

understanding.   

Similarly, multiethnicity is a vital characteristic of every secondary school to a greater or lesser extent 

as evident in the schools’ overview presented in Chapter 4 of this study. Research evidence posits that 

in science instructions, dominant modes of written and spoken words work as valued representational 

modes (Pozzer- Ardenghi & Roth, 2009) and lead to verbal bias (Coleman, McTigue & Smolkin, 2011) 

in classroom literacy practices. It has been noticed that this affects under represented populations to 

varying extents. Given this background, an idealised definition of new literacies as the paradigm case 

perhaps best exemplifies the changing opportunities for meaning-making in the secondary science 

context.  

The broad ethos of new literacies that differentiate them from being digital in conventional literacy lies 

with the “deep interactivity, openness to feedback, sharing of resources and expertise, and a will to 

collaborate and provide support” (Knobel & Lankshear, 2014, p. 97). This emphasises the social 

dimension of new literacies for the making and sharing of meanings. Guided by common purposes, a 

social practice approach to literacy emphasises the shared ways of creating and exchanging meanings 

with tools and knowledge within the social context (Scrinber & Cole, 1981). From this view, new 

literacies practices portray the use of digital tools and techniques with the ethos of intense participation 

and collaboration (Lankshear & Knobel, 2006).      

The new literacies are new because of their realisation through social and distributed means in terms of 

distributed cognition and collective intelligence – using digital networks and Web 2.05 technologies 

and ways to generate and pool knowledge in a social context. The distributed cognition perspective 

posits that intelligence is distributed among the brain, body, and world (Clark, 1997). The resources 

that enable the literacies or meaning-making cognitive capacity are distributed or shared across ‘people, 

environments, and situations’. Each resource affords the adding of layers of meaning and feasibility as 

learners learn to work through tools and ‘how to act in distributed knowledge systems’ (ibid). In new 

literacies classrooms, new ways of participation as “practice appropriate behaviors” (Barton, 2017) 

necessitate the social skills of active collaboration with people and tools that are present not only in a 

physical setting but also in virtual spaces. This includes, but is not limited to, video conferencing with 

professionals, Web use to connect with remote databases, and  Excel spreadsheets used to simulate a 

mass spectrometer (Bell & Winn, 2000). 

 
5 Web 2.0 is known as a participative and social web that allows its users to interact and collaborate with each other through 

social media.  
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Seeing the new literacies at two levels as a combination of meaning-making, text production, or 

learning processes Lankshear and Knobel (2018) assigned learners’ a new ethos that originates and 

develops through social learning within collaborative and affinity cultures (Gee, 2004). Learners’ 

engagement in online platforms makes use of social learning for common pursuits because they draw 

on shared resources and artefacts that enable making and sharing of meanings through shared 

comments, feedback, and suggestions. In driving a collaborative purpose, online platforms offer 

companionship and collaborative support in learning and gaining proficiency (Curwood, Lammers & 

Magnifico, 2013; Gee, 2017; Hayes & Duncan, 2012).   

Compared to conventional literacies, the distinguishing features of new literacies are “inclusion 

(everyone in), mass participation, distributed expertise, valid and rewardable roles for all who pitched 

in” (Lankshear & Knobel, 2007, p. 18). However, the argument supporting literacy development with 

text mediated practices are centered around the design of MOOCs6 or a digitally based e-curriculum 

with respective pedagogical practices taking into account the social processes for meaning-making.  

This argument has two vital elements: the first counts on the facilitation of networked cultures; and the 

second emphasises an adopted pedagogical perspective enabling the distinct kind of learning (Stewart, 

2013). To unpack this idea, what follows is an elaboration that serves as a reference for making 

comments about the current e-curriculum design and social practices that either facilitate or obstruct the 

idealised new literacies in secondary science context. Stewart (2013) argued that the online courses 

termed as MOOCs could serve as a key to participative literacies and learning much like “a Trogen 

horse for an ethos of participation and distributed expertise” (p. 228). The networked engagement 

through integrated chat systems in online courses enables peer-to-peer participation and learning 

through shared reviews, comments, and feedback practices that result in autonomous information flow 

on horizontal planes, as opposed to the vertical top-down model of teacher-centered learning. In the 

educational setting, this engagement points to the affordances of the web for enhanced communication 

and interaction capability spreading the ethos of new literacies on a massive scale (Anderson, 2004).  

The structure of a distinct MOOC course serves the constitutive element of ethos-focused participative 

learning. Stewart (2013) elaborated on two understandings of MOOC models. The first one, termed 

cMOOC, usually offers “networked practices, knowledge generation, and distributed, many-to-many 

channels of communication” (p. 230). In such a context, participants’ sense-making contributions, 

interactions, and explorations in open online environments form the core of the learning and literacies. 

In contrast to this participative and exploratory character, xMOOC courses aim to deliver the course 

contents only. Nonetheless, it has been noticed that in any online course delivered through a learning 

 
6 A MOOC - an abbreviation of ‘massive open online course’ – is an online course aimed at unlimited participation and 

open access through a web-based sharing platform.  
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management system (LMS) – similar to the e-curriculum portal explored in this study – the capacity to 

network with learning community members is minimally used by the learners unless scaffolded by 

faculty or the course environment.    

Nonetheless, the extent to which the digital platforms serve the ethos of participation is determined or 

shaped not only by an underlying course structure that enables socialisation, but also by a pedagogical 

perspective that is adapted to bring in the social element to meaning-making practices. There are two 

dominant perspectives that form the basis of e-learning. The first foregrounds information and 

resources as the principal means of learning, with an emphasis on mastery of disseminated contents. In 

an information-centered model of e-curriculum, contents dissemination through a sharing platform 

gains prominence such that, as Gur and Wiley (2007) argued: 

…education is often reduced to the packaging and delivery of information, in which the process 

of teaching is reduced to the transmission of information and courses are transformed into 

courseware (p. 1).  

Conversely, a communication-focused view of e-learning, the second dominant perspective, tends to 

form productive learning environments whereby dialogue and learning as a process serve as the guiding 

principles for the intended learning to happen. A large body of research literature based on 

sociocultural and cognitive theories of learning support communication as a mean of learning through 

socially mediated processes of dialogue and discussion (Vygotsky, 1978; Wertsch & Kazak, 2011; 

Wertsch, 1997) with infused interactive (Dewey, 1938), situational (Lave & Wenger, 1991) and critical 

(Freire, 1970) elements to learning. Here, the premise upon which e-learning is based sees “internet not 

as a technology but as a medium of human engagement” (Stewart, 2013, p. 231) with pedagogical 

dialogues to scaffold students’ understanding of the resources (Weller, 2007). 

It has been argued that being online alone does not necessarily build learners’ requisite social and 

communicative familiarity ( Stewart, 2013; Lankshear & Knobel, 2007); rather, MOOCs designed to be 

communication-focused lead to scaffolded interactions within an environment. It has been argued that 

such communication-focused systems: 

  encourage meta-level processing as well as knowledge generation, [and] remixing, repurposing, 

and sharing can help create [the ideal] condition of literacy (Stewart, 2013, p. 232).  

Foregrounded in such networked interactions are learners’ developing capabilities to contribute to 

knowledge, which form the foundation for what Lankshear and Knobel (2018) perceived to be the 

social practices of new literacies – ‘learning to be’ rather than ‘learning about’ (Brown & Adler, 2008). 

They posited that conventional practices of learning serve to absorb content knowledge from the 

curriculum while new literacies attend to the ways of producing knowledge in shared and collaborative 
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ways. Learning processes take into account the students learning to “collaborate, contribute, share, 

understand, resource, empathise, etc. as new ways of learning to be in the world” (Lankshear & 

Knobel, 2018, p. 15).    

In supporting the agenda of new literacies and in direct contrast to the traditional Cartesian view of 

knowledge and learning, Brown and Adler (2008) advanced a social learning perspective captured in 

the phrase “we participate, therefore we are” (p. 18). Brown and Adler elaborated on social learning: 

 

The most profound impact of the internet, an impact that has yet to be fully realised, is its 

ability to support and expand the various aspects of social learning. What do we mean by 

“social learning”? Perhaps the simplest way to explain this concept is to note that social 

learning is based on the premise that our understanding of content is socially constructed 

through conversations about the content and through grounded interactions, especially with 

others, around problems or actions. The focus is not so much on what we are learning but on 

how we are learning. (p. 18) 

 

In similar respect, Lankshear and Knobel (2018) argued for reconsiderations of schooling agendas, 

which at present tend to prioritise learning content rather than ways of learning to be in the world. This 

necessitates new ways of meaning-making that incorporate teaching for social learning and knowledge 

and text creation practices. New literacies in such contexts would be distinctive as meaning-making, 

socially negotiated practices.   

2.2.5.6.1 Science representations and new literacies 

Because this study has conceptualised new literacies from a multimodal science representations 

perspective, this section presents the research evidence as a basis from which to draw the relevance of 

new meaning-making practices with a pedagogical focus on social discourses to initiate interpretations 

or reasoning through representational use in science. As a constituting element of disciplinary literacy 

practices in science, it has been argued that students’ engagement in multiple and multimodal 

representations through ‘interpretation/semiosis’ processes leads to the development of visual/spatial 

reasoning while inquiring into science concepts (Ainsworth, 2006; Keys, Hand, Prain & Collins, 1999; 

Mathewson, 1999; Nakhleh & Postek, 2008; Tang & Moje, 2010; Tversky, 2005).  

In school science research, the focus has characterised the term ‘representations’ as varying forms and 

functions of language that include “verbal discourse, mathematical expression, graphical-visual 

representations, and motor operations in the natural world” (Lemke, 1998, p. 90). This research has its 
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theoretical basis in the social-semiotic theory of multimodality (SSTM), which submits that all 

communication entails a variety of systems or modes of visual, actional and linguistic representations 

that include, but are not limited to, spoken and written words, images, numbers and three-dimensional 

models (Kress, 2010; Kress, Jewitt, Ogborn & Tsatsarelis, 2001). This study perceives representations 

as a sign, or combination of signs, which has meaning potential (Airey & Linder, 2009) that students 

can access through the digital curriculum or multimodal visual texts used in instructional practices. The 

technological affordances manifest the representations for multimodal communicative forms of 

language and meaning-making, for instance, static or dynamic visual representations (Anisworth, 2006; 

Gilbert, 2004, 2008; McElhaney, Change, Chiu & Linn, 2015).  From the perspective of developing 

learners’ multimodal representational competence, representations also entails the transformation of 

available signs in the making of meanings and text production practices to communicate understanding.  

In relation to science learning, various references have been made to the role of science representations 

in literacies of science that work as discursive representational tools (Huber, Tytler & Haslam, 2010; 

Waldrip, Prain & Carolan, 2010) when learners “integrate words, gestures, arrows, and motor 

operations” (Tang & Moje, 2010, p. 83) to conceptualise or visualise science concepts. Based on 

conceptual understanding attained through modalities of representations, meaning-makers transform 

rather than replicate the existing representational conventions in text production practices. It has been 

argued that:  

…their meaning-making resources may be found in representational objects, patterned in 

familiar and thus recognisable ways. The meaning-maker does not simply use what they have 

been given: they are fully makers and remakers of signs and transformers of meanings (Cope & 

Kalantzis, 2009, p. 175).   

This argument suggests that discourses in science can be effectively expressed if meaning-makers 

communicate concepts that follow the meaningful embedding of representational forms (Mc Dermott & 

Hand, 2013) to covey a single science concept.          

The research focus on science representations is guided by two broad theoretical approaches, one of 

which sees representations in terms of a ‘theory of actions’. The research studies within this strand 

address learners’ cognitive actions as implicit cognitive symbiosis and transformation/resemiotisation 

of multimodal representations (Klein, 2006; Klein & Kirkpatrick, 2010; Peirce, 1931; Tytler, Peterson 

& Prain, 2006; Waldrip, Prain & Carolan, 2010) while learning and reasoning in science.  

On the other hand, the second broad strand is a ‘theory of use’, which sees the induction of 

representations in interactive-constructive negotiations for knowledge building within a sociocultural 

context (Ford, 2008; Ford and Forman, 2006; Gee, 2004; Lemke, 2004). Pedagogical use of 
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representational affordances in instructions result in learners’ MRC, which is a critical tool for 

developing deeper meaning-making in science. In such competence, meanings refer not only to 

understanding through representation rather it also includes learning from and creating or generating 

meaningful expressions of internally constructed representations or visualisation (Gilbert, 2010). 

Nonetheless, while having a vital role in science, the reasoning used to develop conceptual 

understanding through representations is not unproblematic. Numerous research studies have found that 

students often struggle to connect concepts to representations (Gilbert, 2005; McElhaney, Chang, Chiu 

& Linn, 2015), fail to recognise or misidentify the modal or representational affordances (Schonborn & 

Anderson, 2009), are unable to differentiate between modes within representation and how to negotiate 

each mode individually (Ainsworth, 2006) and often notice the surface features of the representations 

rather than the deeper conceptual meanings conveyed (Kozma, 2003; Schonborn & Anderson, 2009).  

It has been found that broader conceptual understandings that students glean through representational 

negotiation (Adadan, Irving & Trundler, 2009) are impeded if students are left on their own to discern 

the meanings of representations (Coleman, McTigue & Smolkin, 2011; Prain & Waldrip, 2006). With 

knowledge of these problems, it has been proposed that the use of explicit instructions (Treagust, 

Chittleborough & Mamiala, 2002) or meaningful interactions for virtually embedded representations in 

social contexts help shape the social mechanisms that serve to scaffold students to make the concept- 

representation relationship explicit in their thinking (Rau, 2017).  

In the discussion of the social dimension of new literacies that help support students’ meaning-making 

repertoire specifically through digitally mediated texts, Rau's (2017) research studies seem relevant for 

drawing an understanding of how social processes form the basis of developing students’ conceptual 

understanding. Rau’s (2017) study explored how social context affects the social mechanisms through 

which students construct a connection between concepts and virtual visual representations7. Explicit 

instructor’s prompts offset students’ shallow discussion of the representations and encouraged them to 

negotiate differences to arrive at meta-cognitive statements (Rau, 2017) to solve representational 

issues. In this study, social events of pedagogically scaffolded science discourse as a form of mediation 

and interpretive collaborative practice makes use of language to mobilised meanings.  

In supporting the social dimension in meaning-making practices, it is vital to discuss the work of 

Ivarsson, Linderoth and Sӓljӧ (2009, pp. 205-207), which analysed the ideas of multimodality within 

the framework of the sociocultural theory of mediated actions. This study discussed how the emergence 

of concepts necessitates discourse practices in multimodal settings. Here, I point to the relevance of 

 
7Virtual visual representations, as opposed to physical visual representations as models that can be manipulated with hands, 

correspond to typical digitally available models that can be manipulated through mouse and keyboard on a computer screen.   
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both studies – Rau (2017) and Ivarsson, Linderoth and Sӓljӧ (2009) – in explaining the social processes 

for developing students’ representational understanding. This involves the use of language as a 

cognitive tool or a means of arriving at negotiation through situated interactions around embedded 

materiality of modes in a digital platform.  

Through case illustration, Ivarsson, Linderoth and Sӓljӧ emphasised that while engaging in gaming as 

an interactive media practice, players’ talk helped invent concepts and categories to solve problems and 

built their ability to play that, in turn, helped to maintain their co-ordinated actions in gaming contexts. 

In such practices, ongoing feedback was instrumental in compelling players to acquire new mediating 

tools as part of shared understanding.  

What is notable from this example is that the multimodality or infused meaning-making frames in 

gaming, in and of themselves, cannot afford meanings; rather, the distinct character of social practice 

that triggers interpretive practices provides means for modes to interact, enabling players to co-ordinate 

what they see and hear. Players’ discourse around embedded multiple modalities serves to mediate 

active meaning-making processes that, in turn, mobilise meanings to be appropriated, building and 

guiding players' gaming repertoire. Ivarsson, Linderoth and Sӓljӧ (2009) aptly described meaning-

making in multimodal contexts in these words: 

 

…meaning-making also emerges from interpretive practices in social activities in which 

participants relate what they see and hear to the socio-historical resources, for instance by the 

way of representation, as well as to the situated resources they have available and which may be 

negotiated in the face-to-face interactions. (p. 169) 

  

It can be assumed that the teacher’s discourse in Rau’s (2017) study and players talk in Ivarsson, 

Linderoth and Sӓljӧ’s (2009) study, with enhanced interactivity in the social and multimodal context, 

catalysed social processes that made learning literacies distinctively new and more participative than 

conventional literacies. Hence, the key characteristics that identify new literacies as new avenues of 

meaning-making are not perhaps their sole digital or multimodal character. Rather, it can be assumed 

that whether it is the digital representation in science, the gaming interface, or the semiotic resources 

the uptake of discourse activities matters in generating active interpretations and making meanings. 

Underlying this idea, an illustration is given here for an idealised science classroom enacting new 

literacies with foregrounded interactive discourse activities affording, making and organising meanings 

in socially and digitally mediated context simultaneously.     
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To introduce the role of DNA8 in protein synthesis, Mr. Ben first used a YouTube video to help 

students grasp the general meaning of the idea. Students’ were instructed to listen and watch carefully 

and note down the key points about the structure of DNA. This was followed by a digital text reading 

activity about the role of the nucleus in the cell for which students initially brainstormed answers to 

short questions individually and participated in classroom-based spoken discourse. Mr. Ben then set up 

a blog and guided students in how to add their entries as a reflection on the class discussion and 

assigned it as a homework activity. He announced that consistent, active and meaningful participation 

in threaded discussions  would be rewarded with extra points that would add up in students’ summative 

assessment. He also emailed the defining criteria for active and meaningful students’ participation in 

threaded discussions.  

Proceeding to the next day, Mr. Ben posted two questions on the threaded discussion while giving 

feedback on students’ blogged comments: what causes replication in DNA and what is the relationship 

between DNA and RNA9 in the process of protein synthesis? He suggested that students write down 

their hypothesis. To illustrate the protein synthesis process, Mr. Ben used an online simulator which 

was accompanied by small group and whole-class discussions. During this activity, sometimes he 

joined in with questions and then left student groups to negotiate concepts in collaborative talks. In this 

activity, the pedagogical focus was to prompt students to explain how visual representations in 

simulation depict concepts, which modes were foregrounded and why such modes afforded them to 

visualise the process. As a final step in learning, students were given the choice to communicate their 

learned concepts through composing comic strips, providing a written account/illustrations with 

references or performing a role-play activity.    

What can be inferred from the above mentioned illustration is how the role of language, in reference to 

the pedagogically scaffolded explicit interactive instructions and dialogues, could possibly trigger the 

meaning potential of multimodal representations in both physical and virtual multimodal collaborative 

spaces.   

2.2.6 Characteristics of print-based literacy activities  

This section summarises the research literature that accounts for the characteristics of print-based 

literacy pedagogical activities that are still relevant in today’s science classrooms.  

 

 
8 DNA (deoxyribonucleic acid) is the heredity materials found in the nucleus of living organisms that carry coded genetic 
information and contribute to protein synthesis processes. This information passes on to next generations when organisms 

reproduce. 
9 RNA (ribonucleic acid) is a nucleic acid found in living organisms and acts as a messenger carrying genetic information 

from DNA to control the protein synthesis process.   
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2.2.6.1 Reading and writing activities for science learning 

Although science learning is perceived as a practical or hands-on activity, still reading as a minds-on 

activity is a vital aspect of science learning (Wellington, 1998). According to Hodson (2009), reading 

activity is crucial for its four learning goals such as 1); conceptual and procedural understanding, 2); 

scientific communication, 3); gaining insight into personal understanding, 4); critical thoughts for 

scientific activity. 

According to Lunzar and Gardner (1979), secondary school students in their first year spent only 9 

percent of their time in reading and that only increased to 10 percent in the fourth year of secondary 

education. A large proportion of this time – around 75 percent – involves reading from the blackboard, 

instructional sheets, or exercise books.  It has been argued that students should be given the opportunity 

to read a range of texts for learning effective science communication. This could enable them to see the 

relation between the ideas and experiences of different science authors. Through reading diverse textual 

material “students can collect, display, criticize, compare, and contrast samples of writing on science 

and technology such as from newspapers and popular magazines, textbooks, science-oriented 

magazines, academic journals, websites, and interactive media” (Hodson, 2009, p. 298). Unfortunately, 

Science reading as a purposefully planned and guided activity that gives priority to reading diverse 

material rarely happens in science classrooms (ibid).   

According to Wellington and Osborne (2001), science reading is seen as a less than desirable or 

engaging activity due to its specialised vocabulary and the use of connectives and qualifying words or 

phrases that students find difficult to comprehend. Moreover, science texts are generally considered 

less motivating as they lack a storyline that could hold the reader’s attention. Hence, many students 

ignore the text altogether, rely on their existing knowledge, using the ‘surface processing’ approach to 

extract keywords and phrases often misinterpreting the text (Roth & Anderson, 1988). 

Since science reading is vital for acquiring intellectual independence as readers develop the capability 

to read effectively a variety of material and styles, it lays the foundation for lifelong learning (Hodson, 

2009). In describing the nature of reading, Davies and Greene (1984) differentiate between active and 

passive reading. Active reading is a purposeful, collaborative activity that often needs teacher guidance 

to help the reader to reflect on critical points for in-depth understanding. In contrast, passive reading is 

‘vague and general’ and is often a solitary activity devoid of teachers’ scaffolding and feedback. For a 

passive reading activity, the teacher’s general instruction lacks vital cues for highlighting different 

elements of content. Similarly, Norris and Phillips (2008) highlight ‘iterative’ and ‘interactive’ reading 

as vital types of readings. In ‘iterative’ reading, the reader goes through a number of steps – not 

necessarily sequentially – where judgment about understanding is made, an alternative interpretation is 

created, the available evidence is used as evidence, new information is sought as further evidence, for 
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gaining an in-depth understanding of text material. It is iterative in the sense that the reader undergoes a 

frequent repetition of these steps for gaining comprehension. During ‘interactive’ reading the “reader 

uses their existing knowledge, attitudes, values, aspirations, and experiences to interpret and evaluate 

the text” (Hodson, 2009, p. 296). How is that promoted by the teachers? Some of the research studies 

discussed below have used strategies to develop reading skills.  

Science reading activities become more engaging when carried out as a guided group activity. As a 

collaborative activity, students can make a comparison of their ideas and interpretation of reading with 

others that enhance their ability to understand the ‘Nature of Science’. Moreover, the teacher can 

provide emotional support and opportunities where students can express their ideas and comments and 

extend their language use, thinking, and critical reading skills. 

As active reading is crucial, active writing is also key to science learning. Because active writing 

activities allow personal reflections, it entails the learning goals of “acquiring and practicing the 

distinctive forms of scientific discourse, formulating arguments and justifications for beliefs, exploring 

and developing conceptual and procedural knowledge” (Hodson, 2009, p. 304). Unfortunately, many 

science classes lack purposeful writing activities. Many 11-year old science students spend around 11% 

of class time in writing and half of that time goes for copying from the blackboard or dictated notes 

(Lunzer & Gardner, 1979). These activities involving pencil and paper (Davies & Greene, 1984; 

Newton, Driver & Osborne, 1999) are generally undemanding and linked to the transmission mode of 

teaching and considered as less effective for knowledge attainment.  

Some of the literature on writing practices describes activities that help facilitate students’ knowledge 

building.  For instance, Osborne (1997) argues for an open “writing activity constructing concept maps, 

instances, and misconceptions, tables, glossaries or word banks. The traditional emphasis on producing 

a “good and clean” copy of writing can obstruct student attention from writing goals and an early focus 

on adopting a formal writing style is likely to hinder students’ ability to personalize knowledge and 

communicate their ideas effectively (Hodson, 2009). 

The other four common types of writing are transactional, expressive, poetic, and narrative. In 

transactional writing the writer has to use logic and follow the rules for presenting facts, arguing and 

reporting about scientific ideas. In contrast, both expressive and poetic writing are mainly used for 

expressing personal feeling and thoughts and this is often discouraged in secondary school science.  

Hodson (2009) argues in favor of giving students such opportunities to express their personal emotions. 

Similarly, narrative writing allows students to express their personal experience of science accounts as 

stories. In short, students’ understanding of these types of writing according to the demand of context is 

necessary for their enculturation in science. Kelly, Chen and Prothero (2000) have argued that getting 
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the student to write about science and discuss that writing with classmates can be effective for 

extending the scope of science. Similarly, well-designed writing activities constitute both ‘writing to 

learn’ and ‘learning to write’ when students write, explore, critique, and develop their understanding of 

writing the same topic for a different audience and using different genres (Hand, Hohenshell & Prain, 

2004; McGinley & Tierney, 1989). However, the teacher often controls most writing activities giving 

less opportunity to students for deciding what to write and how to write. Of course, students should be 

given opportunities to explore their writing in collaboration with teachers’ guidance, exemplification, 

and feedback (Hodson, 2009). 

2.2.6.2 Speaking and listening activities for science learning 

Keeping in view the literacy focus of this research, this section is a review of speaking and listening 

that are fundamental to effective literacy pedagogy. Because learning the languages of science 

necessitates opportunities to practise these languages, one aspect of such an opportunity is ‘learning to 

talk about the language of science’. Through talking activities, students move from the everyday 

language of understanding and expression of that understanding to learn scientific ideas with more 

technical and formal language. Teachers help to facilitate students in managing such linguistic 

exchanges through giving guidance, monitoring their progress, and providing feedback on their 

learning (Hodson, 2009). 

Student’s talking and collaborative discussion in the science classroom are productive activities for 

science learning and understanding (Gallas, 1995; Osborne & Collins, 2000). Because ‘learning to 

think is learning to reason’, students’ participation in discussion activities involves their ability to 

express science ideas in the language of science. Through talking about their existing ideas and 

thinking, they learn how to use new words more formally and correctly with accepted scientific 

meanings (Wellington & Osborne, 2001).  Moreover, a student’s developing ability to reason in science 

through talk facilitates their capacity to construct scientific arguments. They learn how to link evidence 

and empirical data to ideas and theories.  

More specifically, for learning to argue, students learn the nature of scientific argumentation as 

learning how to construct, criticise, and evaluate arguments. They learn how to convince others of the 

validity of one’s claims to knowledge. In contrast, students’ participation in ‘arguing to learn’ activities 

enable them to move away from persuasion to co-constructing conceptual and procedural 

understanding. However, Andriessen (2007) maintained that “arguing contributes more effectively to 

learning when it is not competitive. Students need to balance an assertiveness in advancing their claims 

with the sensitivity to the social effects of their argument on their opponent” (p. 446).  
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Therefore, teachers should further “negotiate and collaborate that results in students’ interpersonal and 

group achievement, rather than personal success at the expense of others” (Stein & Albro, 2001). For 

this reason, both Solomon (1998), Boutler and Gilbert (1995) warn teachers against using a 

confrontational or oppositional approach and urge them to adopt “inclusive language” that encourages 

sharing ideas rather than demonstrating knowledge and skills. This emphasizes the teachers’ listening 

to students’ views and focuses on “creating spaces” for others and acknowledging others’ 

contributions. It is important to mention that the teacher’s thoughtful intervention and guidelines are 

necessary for building a friendly environment for group discussion. Lacking significant groundwork by 

the teacher, the students seem to avoid free exchanges and criticism to build their understanding.  

Nonetheless, the teacher’s explicit guidance makes students more conscious and engaged in their 

discussion activities. Students can be enthusiastic and effective in sharing, criticizing, and 

reconstructing their views and ideas (Barnes & Todd, 1995; Mercer, 1995, 1996). 

Barnes (1988) distinguishes two kinds of classroom talk, as exploratory talk and presentational talk that 

serve opposite purposes. Exploratory talk allows students to consider and organize their ideas through 

their participation in discussion activities. While in the presentational talk, they communicate their 

understanding and learning to others. Students use exploratory talk in laboratory activities and take an 

active part to shape their own learning. It helps them to reach consensus and establishes the limits of 

the group’s current understanding. Presentational talk, on the other hand, involves ‘show and tell’ 

activities to convey their understanding to other students or audiences. Although teachers often 

recognize the importance of talk-based activities, numerous studies have attempted to explain why 

teachers scarcely use these activities for science learning.  The evidence for including both exploratory 

and presentational talk as part of a systematic and carefully planned learning strategy is rare (Hodson, 

2009). 

Although teachers talk that extends the description of subject material is likely to restrict students’ 

engagement in talking activities, it does enable the language of science to be modeled (Hodson, 2009). 

It allows teachers to talk about science with more formal terminology and facilitates students’ 

enculturation process into the representation of science. Alternatively using both formal and everyday 

language, teachers are likely to use a variety of similes, metaphors, stories, and jokes to make science 

learning more accessible. In science education literature there are contradictory views about using both 

formal and everyday language to talk science. On the one hand, use of familiar vocabulary and 

language can help students to see the relationship between science and real-world common sense 

knowledge (Lemke, 1987, 1990) while on the other, they are likely to pick up the teacher’s vocabulary 

and linguistic patterns and to use them ‘mechanically’ for hiding their lack of understanding (Hodson, 

2009). The use of formal language could also limit students’ access to conceptual understanding in 
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science (Gee, 2004; Halliday, 1993, 1996). Again, it is the teacher’s responsibility to maintain a 

balance between language patterns. 

Chapter Summary 

To redefine literacy in broader contexts within the New Literacies movement, the language arts 

classrooms have always been the focal point of diverse research studies. So far; however, there has 

been little discussion about literacy in the content area of science pedagogy (Tang, 2015). Moreover, in 

New Zealand context, to date literacy research tended to focus on literacy issues rather than to find the 

current meaning systems – made available through literacy pedagogy – and exploration of how far new 

literacy (if any) practices are operating to account social and multimodal aspects of knowledge 

construction in science. Finding from this study likely inform and broaden the horizon of current 

literacy trends and priorities.  

Research studies to foreground the contextual and pedagogical realities of language and literacy are 

important not only to understand how far literacy and science are operational in service of each other, 

rather such investigations perhaps leverage, envision for how to build learners’ capabilities for active 

meaning making and communication for future workplaces. This research that is situated at the 

intersection of New literacies studies and multimodality seeks to cover this gap in accord with a goal 

for theory building and pedagogical developments in science.  

Literacy in terms of meaning-making practice, scientific literacy, and new literacies form the core 

theoretical terms used for study exploration. The first part of the chapter discussed literacy in general, 

whilst the second section attempted to show how these take on a more specific form in relation to 

literacy practices in science teaching. My reading of this literature informed how I attempted to make 

sense of the literacy practices, which I describe in chapters 4 and 5. Before that, however, the following 

chapter explains my methodological approach and the methods I employed in the study. 
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CHAPTER THREE: METHODOLOGY 

The purpose of this chapter is to explain the selected research design and methodologies for this study. 

It is presented in two separate sections. The first section explains the rationale for the chosen research 

paradigm, approach, and study design. Section two presents an account of data collection and analysis 

methods. It also addressed the strategies that were used to enhance the quality of the study.  

Section 1: Methodology 

3.1 Interpretive-qualitative research paradigm 

Educational research is a subfield of social research that has different paradigms and approaches to gain 

access to and make sense of phenomena. Research is designed and conducted with guidance of a “set of 

beliefs and feelings about the world and how it should be understood and studied” (Denzin & Lincoln, 

2003, p. 3) which is known as a research paradigm. It is a ‘set of assumptions, concepts, value, and 

practices’ that represent researcher’s approach ‘to thinking about and doing research’ (ibid). Mackenzie 

and Knipe (2006) classify theoretical paradigms as positivist (post-positivist), constructivist, 

interpretivist, transformative, emancipatory, critical, pragmatism, and deconstructivist. This study is 

situated within the interpretive-qualitative research paradigm.  

The interpretive approach assumes that individuals create or associate their own subjective and 

intersubjective meanings while interacting with the world around them. The basic idea underlying 

qualitative research is that individuals in interactions with their world socially create meanings (Cohen, 

Manion & Morrison, 2011). This involves “studying things in their natural settings, attempting to make 

sense of, or interpreting phenomena in terms of the meanings people bring to them” (Denzin & 

Lincoln, 1994, p. 2). Hence, both interpretive methods and qualitative research are often associated 

together. The researchers who followed the interpretive-qualitative research paradigm tended to 

interpret the situated events and construct their understanding of the constantly changing reality from 

gathered data. 

This research explores literacy as meaning-making practices in social contexts to uncover the realities 

in secondary science Discourse. The contextual focus of qualitative research lies with uncovering the 

socially embedded realities (Cohen, Manion & Morrison, 2011). This has strong links with the 

sociocultural perspective as a theoretical/analytical frame underpinning this study to explore the 

socially and interactively situated nature of literacies or meaning-making practices. The complete 

picture of literacy as meaning-making social practices have constituents parts of language use through 

speech and writing, ways of being, and socially situated discourse in a multimodal context. The 

interpretive-qualitative research best used to explore “ how all the parts work together to form the 

whole” (Merriam, 2001, p. 6) of the pedagogical opportunities to generate and communicate meanings.    
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3.1.1 Case study approach 

 

In this study, I used a case study approach. In addition, I also tended to work with an ‘ethnographic 

perspective’. The writing that follows describes these approaches in detail. The literature that discusses 

the approaches to qualitative research the case study has been defined and used in varied ways with 

uncertain methodological functions (Verschuren, 2003) due to the diversity of researchers and analysts’ 

interpretations who belonged to disparate disciplines (Thomas & Myers, 2015). For example, a case 

study has been defined as a research process (Yin, 1984), a unit of study (Stake, 1994, 1995), an end 

product (Merriam, 1988), a phenomenon of some sort occurring in a bounded context (Miles & 

Hubermann, 1994), and a problem to be studied in a bounded system (Cresswell, 2003). These diverse 

definitions interpret a case study approach to emphasise a distinct focus and direction in terms of the 

process, product, or an issue (Merriam, 1988). However, counter-arguments can be found to accept or 

refute divergent research orientations towards case study as a method, research design, or a 

methodology (e.g., see Rob & Khan, 2007). Simon (2009) have reviewed all definitions and opined that 

one of the common elements that unite all the definitions is studying complexity that is involved in real 

situations. This research sees the case study as a phenomenon of changing literacies in a bounded 

system of secondary science context.  

Despite the variety of definitions, “the underlying aim of a case study is to help us notice and 

understand particular aspects of the human experience that are often overlooked or unexamined by 

other types of research” (Tobin, 2012, p. 771). A case study intended to portray, analyse, and interpret 

the uniqueness of real individuals and situations through accessible accounts and to present and 

represent reality (Cohen, Manion & Morrison, 2000). It also serves to interrogate students’ experiences, 

attitudes toward technology, and a desire to improve teaching practices (Bailey, 2010).  According to 

Timmons and Cairns (2012): 

 

case study approach not only creates knowledge and understanding but also sets a standard for 

good teaching practices through two main means – development and implementation of policy, 

and gaining experience through exposure through a particular phenomenon (p. 100). 

 

All views given above justify the selection of this approach because the case study approach enabled 

me to explore the phenomena of secondary science literacy pedagogy and to represent the realities of 

meaning-making cultures. In order to highlight the purpose and methodological details of the case 

study, I found Thomas and Myers (2015) definition helpful: 

 



64 

 

Case studies are analyses of persons, events, decisions, periods, projects, policies, institutions or 

other systems which are studied holistically by one or more methods. The case that is the 

subject of the inquiry will be an instance of a class of phenomena that provides an analytical 

frame – an object – within which the study is conducted and which the case illuminates and 

explicates. (p. 50) 

 

A description of Thomas and Myers' (2015) case anatomy features is given here. I used it to delineate 

the vital characteristics of this study. This typology (see Figure 3) aimed to synthesize by sorting out or 

combining the classificatory layers and themes that I chose to study. This includes decisions about the 

defining elements of the subject, object, purpose, approach, and processes at the outset of this research. 

These dimensions are identified and described in the writing that follows. 

3.1.1.1 Subject and object 

The identification and selection of the case study subject are made to study the distinctive features or 

elements of the study’s object. According to Thomas and Myers (2015), the subject of the study can be 

a local knowledge based on the researcher’s familiarity with it, it can be a key case or an outlier or 

deviant  (Lijphart, 1971) case to represent an ‘exemplary knowledge’ of the study object. Similarly, the 

study object is the analytical focus that is set at the outset, emerges, or develops as the study progresses. 

it comprised of the analytical frames within which a case is viewed or which the subject exhibits or 

exemplify. Three science teachers and their classes were the study subject. These were selected to 

explore the language use in discourse processes and evidence of changes in literacy practices – as the 

study object. In other words, three science teachers and their classes were the prism through which the 

reality and evidence for the classroom discourses and changes in secondary science literacy practices – 

as study object – were‘refracted viewed and studied’ (Thomas & Myers, 2015, p. 57). 

3.1.1.2 Purpose 

Linked with the object of the case study the purpose refers to the reason for ‘doing the study’ as the 

needed understanding and explanations serve to drive the study aims. The purpose of this study was 

instrumental because it aimed to facilitate the needed understanding beyond the intrinsic interest in the 

cases itself. 

3.1.1.3 Approach and methods  

Based on the study object and purpose the selected approach reflect the use and role of theory as 

methods to carry out the study. In this sense, a study can be categorised as theory-testing if a theoretical 

perspective serves to guide the study object. In theory building approach theories are used as analytical 
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frames as the study progresses to unearth the phenomenon being studied. On the other hand, the 

illustrative or descriptive approaches have no theoretical contribution. The terms deductive or inductive 

approaches – theory testing /theory seeking – to analysis come to life when a researcher observes with 

certain preconceptions based on their pre-readings of research literature and with observation schedules 

linked with theoretical groundings. Within the description and interpretations of the observed 

phenomena, a researcher tended to reassess and generate theory. This study has used theory-seeking 

approach to present a rich account of individuals and literacy cultures, the meanings of their 

interactions, actions, and classroom situations.   

3.1.1.4 Process 

The anatomical layer of the case study process refers to operational processes for which decisions are 

made about case boundaries that characterize a case study as single or multiple. These decisions 

include the selection for the elements of a person, time period, place, event, and institutions that are 

studied in their complexities.   

This study used ‘multiple case design’ and explored three bounded instrumental cases by using 

multiple data collection methods into which multiple elements to the case subject were compared in 

such a way that “each individual case element was less important in itself than the comparison that it 

offers with the others” (Thomas & Myers, 2015, p. 59).  

 

Figure 3: A visual summary of the case study typology – adapted from Thomas and Myers (2015) 

One way to approach the study of literacy cultures and discourse processes was through the use of an 

ethnographic perspective along with case study methods. In comprehensive ethnographic study 

ethnographer usually draws theories of culture from the field of sociology and anthropology to explore 

the local situations and actions. The researcher as a participant-observer spend an extended period of 
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time in field and attempt to reveal the repeated patterns or routines that unfold over time (Anderson-

Levitt, 2006).  

I worked with an ethnographic perspective while drawing pedagogical theories from the field of 

education (Green & Bloom, 1997) to interpret meanings making conventions in science literacy 

cultures. This means an ethnographic perspective served a conceptual approach for analysing classroom 

literacy events as pedagogical meaning-making opportunities that in turn shape how meanings were 

made and communicated in the secondary science context. Moreover, emic and etic perspectives helped 

explored how members of the learning community interpret, interact, and produce cultural artefacts as 

they participate to enact and learn forms of discourse and literacy. Contrary to usual ethnographic 

research, I collected data as a non-participating observer. For this, I tried to maintain a critical distance 

as far as I could to actual literacy lives to help achieve the study object precisely. Similarly, data was 

collected over a short period of five weeks because, in reality, an extended duration was impossible due 

to the secondary teachers' busy schedules. 

Section 2: Methods 

3.2 Participants and sites 

This qualitative case study took place in the New Zealand secondary science context. The secondary 

school education in New Zealand corresponds to five years of schooling from Year 9 to Year 13. 

Usually, students aged 13 to 18 attend secondary schools. There are three types of schools: state-

owned, state-integrated; and private schools. State-owned and state-integrated schools are government-

funded and teach the national curriculum while private schools follow their learning plans and do not 

follow the national curriculum. There are both single-sex and co-educational schools.  Similarly, 

English medium schools and Maori-medium schools follow the curriculum in English and Maori 

language respectively. The academic year consists of four terms and the duration of each term is 

between 10-11 weeks.  

3.2.1 Selection process 

 

Case study research requires careful selection of cases, this involves purposive sampling to get an in-

depth understanding of the phenomena being studied. Researcher engagement in purposive sampling 

“signifies that one sees sampling as a series of strategic choices about with whom, where, and how one 

does one’s research” (Palys, 2008, p. 697). More commonly, purposive sampling in qualitative inquiry 

is carried out to yield cases that are ‘information-rich’(Patton, 2002). This study followed ‘criterion 

sampling’ in which all cases were selected based on the criteria (Kuzel, 1992; Patton, 2002). Because 

science subject is usually taught as specialisation at secondary level therefore three science teachers 

and their classes were selected as three cases for study exploration. The justification for this selection 
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also lies with research evidence that posits that the role and relationship between generic and 

disciplinary-specific literacies become more pronounced as students’ progress in learning science 

(Shanahan & Shanahan, 2008) at the secondary level. This suggests a need to explore unrecorded ways 

language and literacy were being used in the New Zealand secondary science context. What follows is 

the description of the selection criteria: 

• Participating teachers were teaching Year 9-10 and/or Year 11-13 science classes in secondary 

schools within the region of Auckland and data was collected through their usual science lessons. 

These schools followed the national curriculum in their science teaching. 

• Participating science teachers had varying levels of teaching experience. 

• The science classes taught by the participating teachers were co-education and consisted of students 

aged between 13-16 years. 

The selection criteria were significant because it was inclusive and representative of the wider 

population of secondary science teachers’ and students' characteristics such as levels of science classes, 

students’ age, and teaching experiences. Science students were study participants because I observe 

their engagement in literacy activities and evidence of their work/assignment was also collected and 

analysed as supplementary materials. For all participating teachers and students, pseudonyms have 

been used to protect their anonymity. Table 2 provides an overview of the participating teachers and 

their science classes. 

Table 2: Overview of participants and data collection period 

Teacher’s names       School names          Level/number of students      Observations/period 

           Steve         North Central High School      Year 9 science/19                  six / five weeks 

           David        SouthValley public School      Year 10 science/28                six / four weeks 

           Amy          West Royal High School         Year 12 biology/19                six / five weeks 

 

One thing that I experienced for participants’ selection was that I intended to work with purposive and 

criterion sampling, however, in reality, it was more of an opportunity sample to access the required 

research participants. My justification to draw on opportunistic sampling – for only one case – lies with 

taking advantage of the practices of the case I get familiar with during my data collection with two 

other science teachers. To the researcher understanding the use of opportunistic sampling has saved 

time and cost of the research process. It also has added value to developing and emerging ideas for the 

study findings. 
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3.2.2 Ethical considerations 

 

The fundamental concept of ethics in social science research with human participants’ lies with the 

treatment of research participants with fairness and respect so that their rights as participants should be 

protected (Denzin & Lincoln, 2003; Gall, Gall & Borg, 2007). Accordingly, there are certain steps that 

need to be followed to enhance the ethical integrity of the study. This research study followed the 

official guideline ‘Guiding Principles for Conducting Research with Human Participants’ (2016) given 

by The University of Auckland. Based on these documents this study used the following steps to ensure 

ethical considerations: 

Firstly, ethics approval was obtained from the University of Auckland Human Participant Ethics 

Committee (UAHPEC) prior to the data collection (for details see Appendix 1). The participants signed 

informed consent (Cohen, Manion & Morrison, 2000) declarations before participating in the study 

ensuring that their participation was entirely voluntary. The participating students studying in Year 9, 

10, and 12 were less than 16 years old. Therefore, parental consent was sought for their participation in 

the study. All participants were informed about the purpose and scope of the study (see Appendix 2). 

For this, they were informed fully in writing and face-to-face discussions before the start of the study. 

In these discussions, their right to withdraw from the study at any stage was mentioned clearly.  

Secondly, because confidentiality was an important concern, the recorded information was not shared 

with other participants at any stage during data collection or analysis. Similarly, pseudonyms were used 

to protect the identity of both institutions and human participants. In this way, the case data remained 

confidential during the collection, analysis, and reporting process.  

Thirdly, because participating teachers in this study were full-time secondary teachers, they had a 

considerable workload. For which, I was mindful of their commitments and all interviews were 

arranged at a time that was convenient for the teachers. Classroom observations were carried out 

sensitively, so as not to cause unnecessary interruptions and stress on usual pedagogical practices.  

Finally, I used member checking and emailed the participating teachers a copy of their interview 

transcription and the researcher’s interpretation of their teaching practices. The results were compiled 

after all three participants agreed with the recorded data. During the member checking process, I tried 

to be responsive to the participating teachers’ concerns and send them recorded materials accordingly. 

For instance, Steve wanted to read the transcripts of classroom interactions or interview talks only. On 

the other hand, Amy liked to read the written field notes for every lesson she delivered together with 

the interview transcripts. As a benefit to participation in this research, science teachers received a 

written account of their teaching practices that would help them to reflect on their literacy practices. 

After recording observations, I also gave reading materials on new and multiliteracies.  
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3.2.3 Gaining access 

 

Several steps needed to be followed to gain permission from authorities to contact and access the 

research participants. In this respect, Hammersley and Atkinson (1995) suggest identifying the 

gatekeepers who can grant access to the site while ensuring that the researcher had taken the 

appropriate measures to protect the participants’ confidentiality. In this study, the school principals, the 

head of the science department, and the secondary science teachers were the gatekeepers who granted 

access to the research site. The overall procedure was as follows.  

After gaining approval from the Ethics committee, the secondary schools within the 25 km of Epsom 

Campus were contacted. Initially, a covering email with an attached participant information sheet and 

consent form was sent to three nearest school principals. Then further schools were contacted to get the 

required number of participants. 

Once the school principal granted access and contacted the science teachers on behalf of the researcher, 

the teachers were asked to contact the researcher if they volunteered to participate in the study. After 

the science teacher had expressed their willingness to participate and distributed the student assent and 

parental consent to the students, an informal meeting was arranged to introduce the researcher to 

participating teachers and students. This meeting aimed to explain the study purposes, their anticipated 

time commitment and to answer their questions. It is important to mention that gatekeepers such as 

school principals and the head of science were the contact person, they were not the actual participants. 

Only at North Central High School, head of the science department has introduced me to e-learning 

which was a school-wide initiative. These introductory statements mentioned in Steve’s case were used 

to provide an overview of the case, however, in any way, these were not included in the analysis 

process. In data collection and analysis, I was only focused on science teachers and their classes and the 

phenomena of literacy practices.  

3.2.4 Data sources and process 

 

To understand what count as data I drew on the basic premise that data is never a ‘raw’ or neutral piece 

of information rather it is always constructed and selected as guided by the research purpose 

(Lankshear & Knobel, 2004). This study used classroom observations (non-participants), semi-

structured teacher’s interviews and journals, and supplementary documents as vital sources for data 

collection. 

3.2.4.1 Classroom observations 

The purpose of this study was to understand and interpret the meaning-making conventions in 

secondary science that justify the use of classroom observations. The pedagogical practices or literacy 
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event involving interactions and discussions based on the available text types and discourse 

opportunities – as resources for meaning-making were paramount to observe and interpret to achieve 

study aims. This study used direct observation by keeping in focus the descriptive, focused, and 

selective observations (Spradley, 1980).  

3.2.4.2 Descriptive Observations 

In this study, the descriptive observations involved collecting data more generally about the research 

context. This includes the field notes for physical settings – the details about the school, the classroom, 

objects, physical environment, wall displays, students’ seating arrangements, classroom layout, class 

cultures, literacy resources, and participants (see Appendix 3). 

3.2.4.3 Focused and selective observations 

 

Following the initial descriptive observations focused and selective observations were recorded as the 

literacy events unfold in classrooms literacy cultures. For these observations, partly structured 

observation sheets were used. The important observation aspects were derived from the literature that 

discussed the science classroom literacy teaching and learning practices. These observation protocols 

have focused on purpose, time allocation, type of text used teaching resources and approaches, 

teacher’s role, students’ participation, assignments, and classroom culture in language use in the 

classroom literacy activities. In recording these observations, my focus changed repeatedly as I tried to 

observe more closely the kind of interactions that happened between a teacher and students’ or between 

two students sitting next to each other or working and discussing in groups. However, while recording 

observations a lot of effort was needed to overcome the effects of classroom noise in recording the 

students’ collaborative discussions.   

3.2.4.4 Teacher’s interviews 

The key aim of interviews is to foreground the participant perceptions, elicit insider perspectives, 

beliefs, and worldviews through prearranged interactions that cannot be gathered through classroom 

observations (Lankshear & Knobel, 2004).  

Two teachers’ interviews were used in this study. The first interview served the introduction purposes 

and was recorded during the initial days of the study in which questions were asked about teacher’s 

qualifications, general understanding of their practices, and students’ populations in respective schools. 

The final teacher’s interview aimed at addressing the second research question: How do science 

teachers understand the role of literacy theory and practices in their subject teaching? 

These questions were designed before actual observations were recorded. The questions that evolved 

during data collection were discussed with participating teachers in informal discussions. The semi-
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structured interview questions (protocol attached in Appendix 4) were based on science teachers’ 

understanding of literacy concepts, their experiences for using literacy strategies, their desired goals, 

and insight in designing and enacting technology-mediated literacy practices. All participating teachers 

preferred to record these interviews at their usual science classrooms during their non-contact time. 

In recording interviews rather than strictly following the interview protocol, I attempted to keep the 

interviews informal. For this, I encouraged the participants to take the conversational lead and verbalize 

whatever they thought could be the probable answers or expressions of their thoughts as far as possible. 

In this way, I hoped to capture the emic or insider point of view. Sometimes this conversation focused 

on gaining the teacher’s insight or their verifications (member checking) about the practices that I 

inferred after observing repeated patterns in class practices.  

3.2.4.5 Supplementary materials 

This research involved the collection of supplementary materials – both digital and print-based texts for 

document analysis. It consisted of a teacher’s scheme of work, types of reading and writing material 

used, teaching resources such as models, diagrams, textbooks, worksheets, and images used in the 

instructional process. It also involved the students’ work as they produced multimodal texts using 

either printed or digital means.   

3.2.4.6 Teacher’s journals 

Teacher’s journals helped track the teacher’s perceptions during the data collection period. Science 

teachers were given prompts to write their reflections on their enacted literacy practices in terms of 

skills and strategies with probable reasons and perceptions of literacy concepts as journal entries at the 

start of the study. The collection of these journals intended to build a consistent and detailed description 

of their insights that could help direct further data collection process. However, it was not practical 

because within all three participating teachers only one teacher provided journals while the other two 

teachers gave verbal responses to journal questions via informal discussions. 

3.2.4.7 Field notes / Researcher journals 

Field notes were the written record of the observations that also served to capture “the researcher 

biases, standpoint, dilemmas, possible mistakes, reactions and respond to the fieldwork and 

participants” (Brodsky, 1997, p. 342).  

During data collection periods, the field notes were recorded descriptively using shorthand words and 

headnotes in a book. The field notes included the physical characteristics of the site, specific details of 

the lessons and pedagogical practices, for instance, start and ending of the lessons, marking time and 

details of literacy events, written details about the screenshots and photos of URL of the websites and 
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articles used, written or composed artefacts, teachers’ writings, students’ classwork or assigned tasks, 

photos of the printed or digitally based teaching resources, and short notes of teacher’s responses of the 

researchers’ questions. These also included the reflective or analytical comments on observed events, 

however, this process was iterative throughout the period of data collection and analysis. The themes 

that emerged from the analysis of the data constitute the core that I presented in this thesis.  

3.2.5 Data collection process 

The overall data collection procedure entailed the following steps: 

• The initial introductory teacher’s interview was carried out at the outset of the study. This interview 

was 15 minutes long. 

• For each science teacher, six lessons of one-hour duration were observed over a period of four to 

five weeks. The field notes and audio recordings were used for recording observations data.  

• After observing science pedagogical practices in one class for 4-5 weeks, a semi-structured 

teacher’s interview was carried out that lasted for one hour. Note-taking and audio recording were 

used to record interview data.  

Rather than consecutively collecting data from three classes, each science classroom was observed on 

one at a time basis. The collected data over a period of fourteen weeks in total from three classrooms 

consisted of 19 hours of audio recordings, 36 pages of written field notes, 6 written and/or composed 

students’ assignments, 40 observations protocols, and 28 pages of interview transcripts.  

Section 3: Data analysis 

3.3 Approach to data analysis 

Qualitative data uses words instead of numbers to account for ‘rich and thick’ descriptions. Hence, data 

analysis and interpretation are mutually connected interactive and iterative throughout the research 

process that enables the researcher to make sense of what has been researched (Simon, 2009). In 

describing the characteristics of qualitative data analysis Berkowitz states that: 

 

a loop-like pattern of multiple rounds of revisiting the data as additional questions emerge, new 

connections are unearthed, and more complex formulations develop along with a deepening 

understanding of the material. Qualitative analysis is fundamentally an iterative set of 

processes. (Berkowitz, 1997 as cited in Srivastava, 2009, p. 77) 
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After collecting and transcribing a massive amount of data the next step in the research journey was the 

question of how to make sense of the data. One of the important methods often suggested for beginner 

researchers that I apply was Braun and Clark (2006) notion of ‘thematic analysis’.    

3.3.1 Thematic analysis 

Thematic analysis is a method for identifying, analysing, and reporting patterns or themes within the 

data set that are of interest and relevant to answer the research questions. As a foundational method for 

analysing data, Braun and Clark (2006) suggest that the beginning researchers should use this method 

as it provides core skills needed for conducting many other forms of qualitative analysis or use as 

shared generic skills for ‘thematising meanings’ across qualitative analysis (Holloway & Todres, 

2003). Below I described a short glimpse of this process used to explore research question one: What 

are the characteristics of language use and literacy practices in New Zealand secondary school science 

classrooms? For this, I used Street’s (1993) distinction between dominant/ ‘schooled’ and vernacular/ 

‘self-generated’ literacy practices to search and code significant patterns in the data collected. To code 

the data extracts, I worked through the hard copies of the transcripts and manually used open coding to 

distinguish the two types of literacy practices.  

Step1: Become familiar with data 

As the first step, I read and reread the entire body of data corpus to get familiarity with the data. 

Because I transcribed the data myself, the immersion with the data was ongoing throughout the data 

collection and transcription period. 

Step 2: Generating initial codes 

During this step, I organized the data in a meaningful and systematic way by keeping in focus the 

research question and theoretical perspective that I used to make sense of the data. For explanation 

purposes, the example discussed here belonged to Steve’s Year 9 science pedagogical practices. I tried 

to code each data segment relevant to my research question. 

Step 3: Searching the themes 

After coding the data corpus, I searched and analysed the codes that aligned with the main theme. Table 

3 describes the preliminary themes that are identified within the data extract.  
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Step 4: Reviewing themes 

During this stage, I revised, modified, and developed the preliminary themes as I re-read the data 

associated with each theme and revised whether the coded data was coherent within the main theme. 

After revisions, the following changes were made to add further interpretation as subthemes. These 

changes are shown in Table 4. 

• ‘technical stuff’ was identified as a subtheme that came through both schooled and students’ self-

generated literacy practices. 

• Students’ self-generated literacy practices can be categorized into two types because of their 

purpose to either complement or undermine the schooled literacies. Therefore, I collapsed the 

theme of probable purposes with self-generated literacy practices processes. 

• The codes that were used as probable reasons for students’ engagement in self-generated literacies 

were further arranged as a distinct theme as a class culture formed a probable reason for students’ 

engagement in self-generated literacy practices. 

• I felt that the theme indicating the probable purpose of students’ self-generated literacy practices 

did not work well, therefore I used the main theme to subsume the reasons for students’ 

disengagement as the ‘why’ and ‘how’ of self-generated practices. 

 

 

 

Table 3: Preliminary themes (after step 3) 

Theme 1: dominant/ schooled literacies 

(processes) 

Codes: 

digital text reading 

vocabulary writing 

comprehension answers  

group talk 

individual talk to the teacher 

use of visuals and image 

use of information cards 

 

Theme 3: vernacular/ self-generated 

literacies (processes) 

Codes: 

students’ engagement in gaming 

searched online infographic site 

watched a YouTube tutorial video 

make notes for infographics 

off-task discussions 

 

Theme 2: Reasons for students’ 

engagement 

 (self-generated practices) 

Codes: 

frequent use of digital text in e-curriculum 

access to internet 

self-directed / personalized learning 

no explicit literacy instructions 

ethos of students’ choices 

 

Theme 4: Probable purposes (self-

generated practices) 

Codes: 

for entertainment  

students’ disengagement 

self-direction  
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Step 5: Defining and naming themes 

After gaining an understanding of how different themes could contributed and described the overall 

story about the data and devising a thematic map, a final refinement was carried out as identifying the 

‘essence’ of what each theme is about and what aspects it holds for interpretation. Overall, this stage 

carried the data analysis processes as gaining a clear understanding of the overarching theme and its 

relationship and interaction with the subthemes. This involved short writing as a narrative about the 

‘scope and content’ of each individual theme.  

Step 6: Producing the report 

In this stage, a “concise, coherent, logical, non-repetitive” (Braun & Clark, 2006, p. 23) account of the 

story was written by weaving the interpretation within or across the themes with support from the 

research literature.  

3.3.2 Analytical procedures 

First, I review field notes, observation protocol, interview transcripts, students’ assignments, and audio 

recordings. As an initial step, a timeline of the literacy events was developed based on the sequence of 

the events within and across all observed lessons – in an individual case – to uncover the changes in the 

events and make-up of the events (Kelly & Chen, 1999). The text types and the kind of interactions 

were the focus to map the literacy events. Initially, I categorised observed literacy activities into two 

Table 4: Revised themes (after step 4) 

Theme 1: Dominant/schooled literacies 

Subtheme: technical stuff of new literacies  

use of visuals and images for making 

meanings 

use of information cards 

digital text reading 

Subtheme: traditional literacy practices 

vocabulary writing 

comprehension answers 

group talk 

individual talk to the teacher 

Theme 3: Types of students’ self-

generated literacies 

Subtheme: self-generated literacies 

(undermining)  

students’ engagement in gaming 

off-task discussion 

Subtheme: self-generated literacies 

(complementing) 

online infographic site search 

watched a YouTube tutorial video 

make notes for infographics 

 Theme 2: class culture (digital) 

no explicit literacy instructions  

self-directed / personalized learning 

 

 

Theme 4: reasons for self-generated 

practices 

Subtheme: students’ disengagement ‘how’ 

repeated gaming activities 

off-task discussion 

 Subtheme: reasons for students’ 

disengagement ‘why’ 

frequent use of digital text in e-curriculum 

easy internet access 

the ethos of students’ choices 

self-directed/ personalized learning 
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types as schooled and students' self-generated literacy practices. This initial analysis help categorise 

literacy events to deduce four distinct types and relative frequency of literacy practices science 

teachers’ and students’ engagement in terms of traditional, multimodal, discipline-specific, and 

participatory culture literacy practices.  

To deduce traditional literacy practices, I explored signposts of printed texts on paper or whiteboard 

involving interactions in reading, writing, speech, and listening activities, with evidence of using 

written and oral language or modal forms. For multimodal or digital literacy practices, I explored 

signposts of the multiplicity of modes used – image, gaze, gesture, movements, spatial, music, speech, 

and sound effect – as texts in communication or interpretation practices. For disciplinary literacy 

practices, I searched for the signposts of pedagogical subject-specific ways of reading, writing, talking 

and listening to write a genre of scientific explanations, report writing, arguments, and reasoning 

together with students engagement with science conventions such as distinct activities of drawings, 

chemical equations, graphical representations, and numerical calculations.  

For participatory literacy practices as initial categories that later subjected to rigorous analysis based on 

Jenkins et al. (2009) participatory culture framework – teacher’s and students’ engagement with digital 

or printed text to participate in reading, writing, listening, and talking activities were focused. It also 

included students’ participation in online feedback, comments, and collaboration together with the use 

of pedagogical scaffolds to make sense of the science concepts and representations.   

To the researcher understanding since the text types with respective interactions cannot account solely 

for the empirical indicators of literacy as meaning-making practices. So, the next steps in analysis 

involved the exploration of contextual factors – pedagogical potential or opportunities – to account for 

the way literacy was being practiced with certain text types and interactions in an individual context. 

This followed the thematic analysis guided by the research questions to develop the thick narrative of 

the study interpretations within and across the generated themes.  

The audio recorded data that carried the instructional verbatim and students’ collaborative discussions 

were used to affirm the themes that emerged in the analysis. For this, only one lesson out of all six 

lessons in an individual case was transcribed. The selection of that lesson was based on having the 

maximum number of literacy events related to the emerging themes found through the timeline of 

literacy events. In addition, slices of verbatim, teachers’ instructional talk, and students’ speech were 

transcribed and used to write the study descriptions. What follows is the description of the analysis I 

did and presented in chapter 4-7 of this study.  
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In chapter 4, I presented descriptive observations to provide an overview of the research context and 

participants. Since the website information was the first introduction to participating schools, I included 

that data to provide an overview of schools, however, I did not include it in data analysis.  

In order to explore the nature of discourse processes in pedagogical interaction that act as a 

fundamental means for meaning-making practices, I used Street’s (1993) distinction of schooled and 

students’ self-generated literacy practices as initial organiser. First, I used overall patterns obtained 

from the initial mapping of the literacy events as the description of schooled literacies in an individual 

case followed by the in-depth analysis of language use. For this, I unpack the street’s distinction into 

the classroom Discourse. I explored teacher’s and students’ language use as ways of using speech and 

writing practices. This included the exploration of the nature of teacher’s questioning, students’ 

responses to such questions, teacher’s ways to deal with students’ responses, and nature of students’ 

responses in peer groups and whole-class discussions. Moreover, the nature and purpose of teacher’s 

and students’ writing practices were analysed as well. To investigate the ‘ways of being’ as ‘literate 

actions’ that together with language use form the whole of Discourse. I explored the nature of most 

commonly held text interactions and students’ engagement to discern the linguistic and non-linguistic 

behaviours that constitute the precondition of literacy culture as meaning-making opportunities.         

Because the study aimed to unearth the ways of literacy pedagogy and operation of language within the 

cultural processes of literacy, the researcher was unable to record observations closely for the students’ 

engagement in vernacular practices while observing teaching practices simultaneously. Therefore, for 

discussion in chapter 6, a general idea of students’ engagement in self-generated practices have been 

used rather than drawing on language perspective and discourse processes that have been discussed in 

detail for schooled literacies in all three secondary science contexts.  

To investigate the science teachers’ understanding of the literacy theory and practices thematic analysis 

to identify, compare, and contrast the prominent themes in reference to the literacy theories reviewed in 

chapter 2 was used. To investigate teachers’ literacy practice – based on their articulated views and 

enacted practices – I explored functional, cultural or meaning-making, and critical meaning 

dimensions. For operational or functional literacy, the signposts of operational skills to handle the basic 

reading and writing conventions, vocabulary teaching, assessment practices, use of literacy strategies, 

and ability to handle the technology were explored.  

For cultural or meaning-making dimension, science teachers’ active meaning-making in terms of 

signposts for how they juxtaposed the available cultural forms and practices in terms of pedagogical 

approaches, students’ diversity, modal forms – as linguistic, audio, gestural, tactile, and spatial 

meanings – through enacted discourse involving semiotic resources, and text genre leading to students’ 

engagement in meaning-making activities of classroom discourses was investigated. For chapter 5 
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description that provides an overview of the classroom literacy cultures, I analysed science teachers’ 

pedagogical practices by using signposts from Grasha and Yangarber-Hicks (2000) teaching styles 

framework (see Appendix 5).   

I analysed evidence of pedagogical approaches (Cope & Kalantzis, 2012) science teachers draw upon 

to practice literacy. To differentiate literacy pedagogical dimensions of didactic, authentic, functional, 

and critical, I used five signposts, for instance, organisation of literacy curriculum or text types in use, 

the context of literacy, the social relationship of literacy learning, instructional literacy activity and 

learners doing literacy. I also analysed on how individual teacher responded to the literacy needs of 

ethnic minority students to empower them in their use of literacy.        

The evidence of teaching text genre has been explored as disciplinary literacy practices with the 

descriptive account – given in chapter 5 for David’s literacy pedagogy. For this, I analysed the 

signposts of genre pedagogy framework (Cope & Kalantzis, 1993) with three distinct phases of 

modeling (direct instructions to model the text), joint construction (collaborative talk with followed up 

writing), and independent writing (self-directed writing and editing practices).  

For science teachers’ meaning-making practices I focused on literacy activities involving discourse 

around the semiotic resources with foregrounded modal forms – the social use of resources that makes 

these resources as literacy and meaning-making resources. I also drew on the idea of modal affordances 

to search how juxtaposed resources as pedagogical designs show the transformation of the original 

resources as redesigned pedagogical meanings. For the critical literacy dimension, the signposts such as 

text evolution practices, awareness of the role of social or human interactions in construction of literacy 

and teachers’ ability to juxtapose and critique their practices with technology were explored.  

For analysis of idealised new literacies as social and multimodal practices of meaning-making, I 

investigated the evidence for paradigm and peripheral cases of new literacies and use of pedagogical 

discourses in using science representations. To interpret meaning-making participative practices – in 

the perspective of technology use for technical and ethos stuff – I analysed the signposts of  

‘participatory culture’ Jenkins et al. (2009) as how students make use of the digital text in making and 

communicating meanings in a social context by drawing on the elements of shared expertise. The 

signposts of students’ sense-making contributions, comments, and feedback practices were explored as 

well. For meaning-making practices in peripheral case, I analysed signposts of ‘participatory culture’ 

Jenkins et al. (2009) in classroom-based pedagogical practices.     

For analysis of ‘new literacies’ practices that make use of language in social processes of sense-

making, I analysed if there were evidence of teacher’s discourse that helps students’ to make sense of 

the visual representations. In order to analyse students’ text production practices – with or without 
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technology – I searched the evidence of students’ active sign making for how far students’ sign-making 

was motivated and provided the evidence of transformed meanings in their written or composed texts. 

For this, Kress et al. (2001) statement was the guiding principle for analysis: 

 

Students’ texts can thus be analysed as traces of the choices made by them from the resources 

which were available to them, which they saw as pertinent at the moment of choice, in 

conformity with their interest’s vis- á- vis the topic. The transformations which link their text to 

the text that constitute the original resources are then the evidence of the work they engaged in, 

constantly guided by their interest. (pp. 129-130)  

 

The analytical procedures discussed so far have helped generate the arguments for the representational, 

social, structural, and intertextual meaning-making conventions in science classrooms. Moreover, the 

argument has also been made for new literacies and state of science literacy in the perspective of 

changing literacy practices. 

3.3.3 Trustworthiness 

The concept of trustworthiness governs the standards or criteria that are needed to maintain the quality 

or rigor in qualitative inquiry. Guba’s four constructs (Guba, 1981) are one of the widely known 

criteria for maintaining trustworthiness in terms of credibility, transferability, dependability, and 

conformability in the naturalistic inquiry. Following is the description of how I maintained quality and 

rigor in this research.  

3.3.3.1 Credibility 

Credibility is one of the vital factors to maintain quality in qualitative research. This concept refers to 

the accuracy of recording and analyzing qualitative data in such a way that the findings of the study 

strongly match the actual reality that is being investigated (Merriam, 1998). This describes that 

research is credible enough to explore what it aimed to find in a naturalistic setting. 

From the outset of the study and thesis writing, I adopted the well-organized research methods and 

presented thick descriptions of the context, participants, and the activities observed. I wrote about my 

educational background, motivations, and experiences that could help guide the reader about the biases 

that I hold. In addition, member checking was carried out as I emailed the interview transcripts and the 

quotes from transcriptions (their ‘voices’) to each participating teacher. After they reviewed the data, I 

gained their consent to include or exclude the data for analysis. 
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3.3.3.2 Transferability and Dependability    

The second and third key constructs in Guba’s framework ‘Transferability’ and ‘Dependability’ 

involved the degree to which the researchers’ claims about their generated theory is generalizable to a 

wider population or situations (Merriam, 1998), and the feasibility of repeating the study using similar 

processes and research design. Since qualitative research seeks to investigate a small number of 

individuals or situations, the generalizability of findings to the wider population seems impossible 

(Steinmetz, 2004). 

However, the multiple case design used in this study provided a stronger basis for theoretical 

generalisation (Tsang, 2014). Several researchers have argued that the provisions of a clear description 

of the study context and detailed descriptions of situations and chronology of the research processes – 

detailed description of study context and literacy activities given in chapter 4-5 could allow 

comparisons and chances to repeat that study (Shenton, 2004). The reader or researcher using similar 

situations can make comparisons with emerging themes in their studies.   

The picture of reality that I observed and illustrated in this study has been viewed, interpreted, and 

filtered through my own viewpoint. The researcher who wants to replicate this study would find it 

difficult, even if the detailed description given here could serve to match the research context. The 

practices observed would vary to a different extent. Therefore, the elements to transfer the findings or 

to repeat the study in another context are minimal, however, the readers or researchers are invited to 

discern how the study findings could be applied to other classrooms. 

3.3.3.3 Confirmability    

The concept of ‘Confirmability’ in qualitative inquiry lies with the view that the research process can 

never be objective, to some extent it can influence a researcher’s subjectivity, beliefs, and biases 

(Gasson, 2004). This term connotes the credibility or validity of research findings that needed to be 

proved regarding what the research intended to achieve through research questions. This study used 

data triangulation to establish thematic convergence (Cresswell & Miller, 2000; Hammersley, 2008). 

The use of multiple data sources or inquiry approaches was not to validate that these “approaches 

essentially yield the same result” (Patton, 1999, p. 1193). Rather the different data sets served to 

foreground the distinct or sometimes alternative aspects of the findings. For instance, I analysed that 

teacher’s articulated views such as the interview data about literacy sometimes contradict their enacted 

practices and audio recordings of the actual lessons. The use of triangulation for such occasions had 

contributed to discuss the ‘different nuances of the same phenomena’. Other than drawing on different 

data sets to validate the research findings triangulation can also be achieved by combining theories, 

methods, and empirical materials for comprehensive and validated research findings (Silvermann, 
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2006). In this respect, the study's theoretical/analytical framework has been synthesised to explore the 

reality of secondary science Discourse. Taken together, the use of multiple cases and data sources has 

provided multiple perspectives on research questions. Multiple lessons observed for each case, informal 

talks to clarify the researcher’s initial questions, checking of the transcripts by the participating 

teachers, repeated comparisons of the teacher’s articulated views with their class practices was an 

attempt to draw on methodological triangulation to enhance the validity of this research.  

Chapter summary 

This chapter has identified and discussed the methodological decisions used in data collection and 

analysis procedures. What follows are the three case studies with a general introduction to contexts in 

chapter 4 and interpretations drawn through analysis in chapter 5. 
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CHAPTER FOUR: DESCRIPTIVE ACCOUNT 

 

This chapter presents a descriptive account of the three participating teachers: Steve, David, and Amy 

as three cases who were teaching in Year 9 science, Year 10 science, and Year 12 biology respectively. 

All three contexts described here followed the New Zealand science curriculum. The individual case 

description starts with a brief teacher’s profile, then the contextual description is given in detail.  

4.1 CASE 1: STEVE 

 

4.1.1 Profile 

Steve is an experienced science teacher who has been teaching at North Central High School for the 

last eight years. He has a bachelor's degree in botany, a postgraduate diploma in secondary teaching, 

and a postgraduate diploma in educational leadership and management. At the time of data collection, 

he was studying in his final year of a master’s in educational leadership and management. Steve started 

his professional journey as a teaching technician at Auckland University in the biological science 

department. He has twenty years of teaching experience in secondary science, and since 2012 he has 

been working with fellow teachers to design and administer the e-curriculum for Years 9 -11 science. 

(June 27, first interview)  

 

Context Description 

4.1.2 The school 

The North Central High School is a state-owned, decile10 8 secondary school serving students from 

Years 7-15. Located in the northern suburb of the city, it is co-education with almost equal boys and 

girls roll. This school was founded in 1972, since then it has gained a positive profile in the local 

community. It was an active member of the surrounding schools’ community that prioritizes ongoing 

research to make informed decisions for effective students’ learning. The school had a roll of around 

1400 students at the time of data collection with 15% Maori, 10% Pacific, and 75% New Zealand 

European students’ population (school website, 2017).  

 

This school aspired to develop students’ learning through a variety of academic, cultural, and sporting 

activities. The school website expressed the aim of enhanced students’ learning through technology 

integration. To achieve such aims the use of blended learning and e-curriculum was considered to 

 
10School deciles – are a measure of the students’ socio-economic position in state or state-integrated schools in New 

Zealand. It is used to provide funding to enable schools to attempt to balance the pressures of low socio-economic status.     

The decile ranking of North Central High school suggest that a great deal of students’ population belong to high socio-

economic status families thus school required less government funding to manage school expenditures.     
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provide innovative, individualized, and differentiated teaching and learning. It was stated that this 

could cater to students’ learning needs in line with the rapid technological advancement in their social 

life. The school website defines blended learning as a combination of teacher-led, student-led, face-to-

face and web-based learning to enhance students’ engagement and interactions (school website, 2017). 

In describing the school population Steve stated that:  

 

 

Students in this school are quite entitled, as there is no poverty. We are a decile eight school, 

but there are some other issues that we need to deal with. The most important one is that the 

students become quite arrogant at times. The teachers cannot expect respect, and they have to 

work with them to earn respect. It is important that a teacher should approach them in a polite 

way. If teachers become confrontational, it’s not gonna work. (June 25, informal talk) 

 

 

North Central High School seemed chaotic during my first visit. Student groups were sitting in the area 

surrounding the main reception and were busy talking and laughing. During my way to the staff room 

to meet Steve, I observed that the bulletin board had only a few notices displaying class timetables. 

However, the staff room walls were covered with posters displaying teaching strategies and future 

departmental plans for Year 11 and 12 Moodle11course design for students’ learning. 

4.1.3 The classroom and curriculum resources 

 

Steve’s science classroom had internal access to a science laboratory and an external door leading to a 

common walkway that spread around the four science classes that belonged to four science teachers. 

Within the space behind the internal door that leads to a science laboratory, Steve’s wooden table faced 

the whiteboard wall and was covered with files, and teaching materials suggesting that he never used 

this table for instructions or demonstrations. At the start of the academic year, Steve arranged the 

students’ seating. For this, he joined the two tables together with four seats as a single seating unit. He 

placed five such units along the three-class walls (see Figure 4). Along the far left corner beside the 

whiteboard, there was a large wooden workstation covered with a laboratory safe blacktop with a built-

in water spout. The wall behind this area had shelves for washed glassware. This area was fixed for 

class demonstrations or practical activities. 

 

 
11 Moodle – is also known as a Learning Management System (LMS) that helps educators to design online courses. 
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Figure 4: Steve’s Year 9 classroom arrangement – a visual representation composed with 

  planner 5D software 

This classroom had a series of windows on the left-hand wall; the other two walls were covered fully 

with pinboards allowing easy access for displays. These walls were covered with displayed materials. 

 

Figure 5: Literacy prompts in Steve’s Year 9 – wall display 

Curriculum resources in  Steve’s classroom consisted of an overhead projector, literacy prompts (see 

Figure 5), copyright information for using online materials, lab safety precautions, a teacher’s 

computer, and a whiteboard. Every student in Steve’s classroom had their own resources such as a 

computer and a mobile phone.  

4.1.4 The students and class timetable 

Steve’s Year 9 had nineteen mixed ability students. The class roll belonged to white upper-middle-class 

families with the majority of students’ parents or caregivers worked full time. For instance, Lewis's  

(one of the Year 9 students) father was an engineer who owned a construction company. His mother 

was a fashion designer who worked to raise money for a community charity organisation. Steve said 
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that everyone has the proficiency to deal with technology use in his classroom. In his thoughts, this 

likely linked with their out of school access to technological tools (June 7, informal talk).  

His Year 9 followed a schedule of three science periods in a week. Each science period was one hour 

long with the weekly schedule of the first period, last period and just after the lunch break on Tuesday, 

Friday, and Wednesday respectively (June 25, field notes). Steve always planned to do literacy 

activities such as reading and writing mostly on the early morning lessons on Tuesday and Wednesday 

and once after lunchtime leaving practical activities to last period on Friday.   

4.1.5 Steve’s scheme of work and typical literacy texts in Year 9 science 

In 2017, when I started collecting data, Year 9 – 11 science was taught using the e- curriculum portal. 

This curriculum was created, designed and implemented by staff members who collaborated and 

participated strategically. They had meetings and discussions to collate the teaching resources. The 

curriculum followed the learning objectives of the NCEA science curriculum. A lot of groundwork was 

carried out as decisions were made for curriculum planning in science keeping in view the intended 

technology integration (June 20, informal talk). Because my focus was to find evidence of changing 

literacy practices, the use of the e-curriculum was key to that understanding, I managed to talk to the 

head of the department of science – who was the gatekeeper – about the development of the e-

curriculum portal. 

In describing the history, pedagogical decisions and technical procedures involved in the e-learning 

development, the head of science explained that: 

 

 

We have been heading towards e-learning for a number of years. It all started back in 2010 

when our schemes were a bit of a hodgepodge and completely bloated. It was too difficult to get 

through, far too much stuff in the time available to us. So, we started trying to cut back content 

and opted for the ‘big idea’. It meant a real cull of content but more emphasis on learning the 

basics and applying them to different and unique situations for the NCEA curriculum in 

science.  We spent that year putting the schemes together and started using them in 2013. (June 

25, informal talk) 

 

 

The juxtaposed curriculum makes use of online resources, for instance, Science Learning Hub, 

Stardome and Solar System Scope, and NAAP labs. Science Learning Hub is an online free national 

teaching resource that served to make school teaching and learning practices engaging, relevant and 

meaningful. The Stardom and Solar System Scope were websites that offer interactive experiences and 
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contain a variety of visual and celestial simulations. Similarly, NAAP labs are online labs that served 

the interactive experience of introductory-level astronomy. I observed that the e-learning had three 

basic elements: a school internet, Google Classroom12, and Education Perfect13 (see Figure 6). As the 

first step in learning, students can access this Moodle course through their school login that leads to an 

interface for the whole course structure. The science teacher mediates the learning activities through 

traditional teaching approaches and guided online activities. Students can access the class assignments 

and e-workbooks that were saved as Google Docs using Google Classroom. After completing these 

worksheets, students can upload their work. The submitted work can be visible to the class teacher who 

later on assesses and grades it electronically. 

 

 

 

Figure 6: Components of e-learning – Screenshot 

 

Students can access a range of planned activities through the Education Perfect online platform. The 

Education Perfect not only works to present the content knowledge it also served assessment purposes. 

The planned instructional design consisted of varied activities arranged under the main title of ‘big 

 
12 Google Classroom – is an online application that allows teachers to manage their work. It serves pedagogical purposes in 

many ways. Teachers can create their virtual classroom where they can distribute assignments and homework that students 

can download and submit their work. This platform enabled teachers to send feedback on students’ work and see everyone 

in one place.  

13 Education Perfect – is a digital educational platform that presents content and assesses students’ learning. Students can 

access this online resource through their school login.  
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ideas’. Each big idea described the body of knowledge being taught in classrooms and represented 

science content within the New Zealand science curriculum strands. The e-curriculum for Year 9 had 

six ‘big ideas’. One of the examples of a big idea is shown in Figure 7.   

  

 

 

Figure 7: Contents arrangement in ‘Big ideas’ and subsequent ‘Solo taxonomy’– Screenshot 

 

The science content under each big idea was further divided into levels of Solo taxonomy14 with a 

description of learning outcomes at each level. The content knowledge and class activities (see Figure 

8) further followed the E4 constructivist learning model15 adapted from Bybee (1997) 5E instructional 

model (see Table 5). The instructional design consisted of online science texts, accounts of 

experimental procedures, inquiry projects, graphic overviews, simulations, embedded links for 

interactive mobile applications and websites, pictures, images, TED-ED16, and YouTube videos. 

 
14 Solo Taxonomy – that means ‘structure of observed learning outcomes’ provides a reliable model to identify and assess 

the complexity of student’ responses to questions at five specific levels. These levels or categories are named as 

prestructural, unistructural, multi structural, relational and extended abstract. 

15 E4 constructivist model – is a learning cycle with distinct phases that teacher can used to plan the different activity types 

for students’ knowledge construction. 
16 TED-ED – is a platform for teachers to create their own interactive lessons and share it with an online community. It is a 

kind of creative collaboration between experts who worked to produce and share award winning animated videos. These 

multimodal visuals serve to communicate the ideas and arouse learner’s curosity.  

 



88 

 

 

 

 

 

 

 

To make learning more engaging and relevant to the students’ daily life experiences, the digital texts 

included multiple modes of words, sounds, pictures, images, and interactivity to communicate and 

represent knowledge (June 15, field notes). 

 

 

Figure 8: List of activities in E4 constructivist model – e-curriculum screenshot 

In the e-curriculum, the ideas of learning were linked with students’ cognitive growth as they worked, 

read, wrote, and talked along with a series of online and ‘hands-on’ activities that were aligned with the 

successive levels of Solo taxonomy. This instructional design was proposed to follow the online and 

face-to-face instructional mode. 

 

 

                        Table 5: Constructivism E4 model (Bybee, 1997) 

Engage 

Essential knowledge 

and mastery test 

 

Explore 

practical activities 

 

Explain 

Literacy (reading and 

writing activities) 

 

Elaborate (innovate) 

Co-operative and group 

activities 
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4.2 CASE 2: DAVID 

 

4.2.1 Profile 

David is the most experienced teacher out of all the participating teachers with twenty-two years of 

science teaching experience. During his initial years of teaching, he taught a combination of maths and 

science classes in South Africa. For the last eight years, he has been teaching at junior levels (Years 9 

and 10) science and higher levels biology (Years 11, 12 and 13) in New Zealand. He has a bachelor's 

degree, a teacher’s diploma, a bachelor of education and a master's in professional studies. At the time 

of data collection, he was in his first year of a doctorate qualification (Doctor of Education, Ed.D). 

Apart from formal education and gaining experience through marking for NZQA17 for the last couple 

of years, he also completed sports studies and mind lab courses for classroom digital applications. 

Through these courses, he learned how to manage technology integration such as Google Classroom, 

Kahoot18, and use of seesaw blogs – that can be accessed by the students, teacher, and parents as well – 

for students’ learning (March 20, first interview).  

Context Description 

4.2.2 The school 

South Valley Public School is a state-owned, decile 2 and co-educational institution that has served the 

secondary schooling for Years 9-13 for more than 50 years. It was located in the suburb of West 

Auckland. At the time of the study, the school roll was around 1550 with a culturally diverse student 

population. Polynesian students constituted around 80% of the whole school roll with proportions of 

40% Samoan, 30% Tongan, 19% Indian students, 15-18% Maori, and 5% New Zealand European 

students (school website, 2017). This means 80% of the school’s population was from a language 

background other than English (26 March, informal talk). 

The school website stressed how academics, performing arts, sports, and cultural activities are 

necessary for students’ learning and more specifically for the self-expression of their cultural origin. 

For this reason, the wall display along the entrance and reception was reflective of the disparate cultural 

values of students’ ethnic origins, and the huge wall in front of the reception desk displayed the 

students’ achievements and was indicative of students’ participation in cultural activities (March 6, 

field notes). Since 2016, the school ventured into a ‘digital mission’ that aimed to provide a learning 

 
17  NZQA – (New Zealand Qualification Authority) is government agency that administers the standardised secondary 

school assessment. 

 
18Kahoot – It is a game base learning platform. Teachers can create multiple-choice quizzes to tap into students’ prior 

learning or use it for formative assessment purposes.     
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environment that the school website termed as a ‘world-class site’ that students can access anywhere, 

anytime and with any gadget (school website, 2017). However, it seemed that there were equity issues 

and inconsistencies in the use of devices because not every student was able to assess the devices. For 

most of the technology-mediated lessons, David had to supply devices to a third of his year 10 students 

(March 27, informal talk).  

The school culture in South Valley Public School valued staff participation in collaborative 

discussions. Over a period of two weeks, it was the teachers’ routine to attend such meetings and 

compare their students’ progress. Teachers tended to plan strategies to deal with the most common 

issues that appeared to obstruct their students’ learning. For example, to deal with the issue of students’ 

absence and incomplete tasks David mentioned a school-wide strategy and said: 

 

If students had missed a class, we have school-wide catch-up sessions where teachers like to 

recap the class and give cloze activities, or we have a dicto-class session. In this session, a 

teacher reads a text three times, for the first two times students’ had to just listen and for the 

third time they need to jot down the keywords and put the whole paragraph together as a writing 

activity. (July 7, final interview) 

 

South Valley Public school seemed an organised and multi-ethnic place with helpful reception staff 

during my first visit to the school. 

4.2.3 The classroom and curriculum resources 

David’s Year 9 had three doors leading to the outside, a corridor, and adjacent laboratory respectively. 

This classroom had some inbuilt laboratory structures. This includes the fume hood, a workstation, and 

laboratory shelves covered with a safe top and bunsen burner outlets placed at regular intervals on these 

shelves along the three classroom walls. It had a prominent teacher’s place as the large wooden table 

fixed on a raised platform that indicated the class front. During the whole observation period, I noticed 

that David’s table had a bundle of students’ topic books, a laptop, a mobile phone, and a schedule 

diary. The area beside the teacher’s table had a whiteboard on the wall with a large LCD screen placed 

on the top. Along the right-hand side of the whiteboard, there was a large cupboard filled with teaching 

materials and students’ topic books. The area along the left-hand had a fume hood. Just beside this, 

space had been used for carrying, safety glasses, and students’ workbooks. 
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For students seating, David joined the two tables together with surrounding five chairs as an individual 

seating unit. Three to four such units were placed in each row, and classroom space had two parallel 

rows of such seats (see Figure 9).  

 

Figure 9: David’s Year 10 classroom arrangement – a visual representation composed with planner 5D  

software 

During the whole observation period, this arrangement remained fixed as no one was allowed to change 

their seating position without David’s approval. Despite having congested space between the seating 

units, along the horizontal lines plenty of space was left that David usually used to move around and 

monitor his students’ task engagement. This seating layout seemed conducive to group work and 

collaboration.  

The wall along the right and left were covered with black pinboards that were fully covered with 

displayed materials. At first sight, it was difficult to make sense of this display because the materials 

seemed spilled over the walls as everyone’s work got celebrated leaving no spare space (March 6, 

reflective journals). Over the left-hand side, a displayed poster (see Figure 10) communicated the 

multi-ethnic character of students’ profiles. While recording the first observation, this poster got my 

attention and directed the further exploration as I became interested to know how David managed his 

literacy practices to cater for his students’ ethnic identities (March 10, reflective journals).  

 

 Figure 10: Tongan language with English translation – wall display 
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The curriculum resources in David’s classroom consisted of a whiteboard, LCD screen, printed 

handouts, digital images, teacher's computer, displayed posters, models, lab safety precautions, 

classroom rules, and literacy prompts (as shown in Figure 11 and 12). Students’ in this classroom had 

their resources as a personal computer and topic books (May 1, field notes).  

 

Figure 11: Classroom rules and expectations – wall display 

 

 

Figure 12: Literacy prompts – wall display 

There were regular instances in class practices when David used literacy prompts, LCD screen, a 

whiteboard, his personal computer, printed handouts, and digital images as literacy or semiotic 

resources in the group and whole-class discussions.  

4.2.4 The students and timetable 

The South Valley had a school-wide policy to strategically place students in different classes based on 

their abilities. For this purpose, the assessment was carried out at the start of the academic Year 9  for 

new admissions. Based on performance, students were streamed in either the top two excellent or 

bottom three mixed-ability classes. Within these three bottom classes, the top one was called a mid-

band class. This baseline testing allowed teachers to plan differentiated instructions to accommodate 

low ability students in their classes.  

David’s Year 10 consisted of 28 mixed ability students in a ‘mid-band’ class. During the data collection 

period, the Year 10 science class timetable was scheduled as the last class of the day. David had to take 
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Year 10 science as a one hour class two times a week on Tuesday and Wednesday (March 7, first 

interview). David’s class was ethnically mixed. The majority of the students belonged to low-income 

families residing within the housing governed by the city housing trust. In almost every family only 

fathers worked for low paid jobs, for instance, as a ticket taker, movie theatre ushers, farmworkers, 

food preparation and serving workers while mothers administered the household. In David’s thinking, 

his students had average abilities to work with technologies because the majority had access issues 

beyond school life (January 19, informal talk). 

4.2.5 David’s scheme of work and typical literacy texts in Year 10 science 

At the beginning of a new unit, it was David’s routine to distribute printed handouts carrying the 

learning objective for the whole unit. The usual literacy texts in David’s classroom consisted of a 

combination of digital and printed texts. The digital text consisted of the reading passages, sample 

writings, questions in Kahoot, images, and writing activities given as embedded links in Google 

Classroom. Moreover, he had a list of web articles with comprehension questions that he often posted 

on Google Classroom for reading and writing purposes. Because David followed the constructivist 

pedagogy his scheme of work was devoid of structured lesson plans to teach year 10 science.   
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4.3 CASE 3: AMY 

 

4.3.1 Profile 

Amy is an experienced science teacher. She has a bachelor's and a master’s degree in science, a 

postgraduate diploma in secondary teaching, honors in biochemistry and a doctorate in anatomy. At the 

time of the data collection, she was studying for a postgraduate diploma in education for counseling 

and guidance (March 30, first interview).  

Prior to teaching at the secondary level in 2008, she had been teaching for four years as a private tutor 

for primary and secondary science in mathematics, biology, chemistry, physics, and French. Since 

2008, she had been teaching science and biology in junior and senior NCEA. As a result of her own 

motivation, commitments, and professional development for digital learning, for the last three years, 

Amy had been managing technology in literacy pedagogical practices. (March 30, first interview).  

Context Description 

4.3.2 The school 

The West Royal High School is a state-integrated, decile 6 school that served students from Year 7 to 

15. It was co-education and located in the western suburb of Auckland. The majority of the school 

population belonged to the New Zealand European ethnicity, however, over the last couple of years, the 

representation of Maori and Pacific ethnicities were on the rise. At the time of the study, these were in 

the ratio of Maori 6%, Pacific 9%, and Fillipines 24%  that constituted around one-third of the whole 

school roll. The West Royal School opened in 2004 as a small building with few classrooms, however, 

over the years, new classrooms were constructed to serve the increasing school population (school 

website, 2018). 

The school website promoted the idea that with the use of technology the students can acquire ‘21st-

century’ learning experiences. However, the role of print literacy was considered necessary for 

students’ learning (school website, 2018). Despite students’ access to computers, the schools’ efforts 

for technology resourcing appeared to be deficient as little effort was made to support the effective use 

of technology in class practices. For example, the schools’ slow Wi-Fi appeared to obstruct the 

teaching and learning sequence quite often in Amy’s classroom.  

West Royal High School had scheduled staff meetings. The purpose of these meetings was to 

encourage staff members to research independently and share their ideas for effective teaching and 

learning in classroom practices. For these discussions, a list of research ideas was given by the school 

authorities. The ideas that were commonly discussed in these meetings included teaching as inquiry, 

growth mindset, learning focus relationships, students’ agency, personalized learning, increasing 
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literacy, and introducing Solo taxonomy into class practices (May 10, final interview). West Royal 

High School seemed a highly organised and ordered place. A friendly receptionist explained the set 

procedures to meet the staff during my first visit to the school. (March 25, field notes).    

4.3.3 The classroom and curriculum resources 

Amy’s Year 12 classroom was located in the second story in the science block. These classes had a 

wide common terrace in front that gave a spectacular view of the whole school building. Many student 

groups used this terrace to talk and work in collaboration on assignments during free time. 

Amy’s classroom had the main entrance from the outer terrace and two internal doors that opened into 

two adjacent science classes. Because this classroom was newly built, it was fairly soundproof as no 

disturbing voices could be heard while adjacent classes were on. This class layout was very similar to a 

science laboratory except for the central space that had been used for the students’ seating. The 

laboratory shelves covered with a safe top and bunsen burner outlets were placed at regular intervals. 

These shelves were built along the three walls of the classroom. This classroom had a typical front 

space (see Figure 13) as a teacher’s space with a large fixed table on a raised platform. I observed that 

at times Amy liked to use this space for instructional and demonstration purposes while using a 

whiteboard and an overhead projector. Most of the time she liked to move around while she monitored 

the students’ progress and gave comments on their work and later on discussed the most relevant points 

in instructional input. 

 

 

Figure 13: Amy’s classroom arrangement – a visual representation composed with planner 5D software 
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Along the sides of the whiteboard, there was a huge cupboard filled with the students’ SciPAD19 

workbooks, teaching materials, board games, and laboratory equipment (April 4, field notes).  

The seating configuration in Amy’s Year 12 was likely facilitative of group work and collaboration 

because two square tables with surrounding four to five stools were joined together as a single seating 

unit. This unit was placed at five different places. In managing this seating, Amy acknowledged the 

school policy to enhance students’ collaborative learning. However, sometimes based on her decision 

to use lecture methods or to get students’ attention she liked to place tables and stools in parallel rows 

facing the whiteboard in a more traditional classroom configuration (March 27, email).   

There were two walls covered with white and grey pinboards for display wall on the left was glass 

windows. The most prominent feature that captured my attention during the first observation was the 

displayed Solo taxonomy and language features for argument and essay writing (see Figure 14). Amy 

adapted this taxonomy according to the NCEA science standards. During informal discussions when 

she discussed the use of Solo taxonomy in lesson planning, Amy repeatedly pointed to the wall display 

and said that she often used this display to remind her students of the task demands at a specific level. 

 

 

 

 
19 SciPAD – was a printed workbook that featured the course content as short answer questions, fill in the blanks, short 

reading passages and worked examples of NCEA questions.   
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Figure 14: Solo Taxonomy and literacy prompts – wall display 

Amy’s classroom had several curriculum resources, for instance, lesson plans files, a whiteboard, an 

overhead projector, a teacher’s computer, pictorial representations (Solo taxonomy levels), displayed 

models, and literacy prompts. Amy’s students’ had literacy resources. For instance, personal 

computers, mobile phones, topic books, and SciPAD workbooks. It was her routine to use available 

resources as literacy or semiotic resources in didactic pedagogical practices. 

4.3.4 The students and timetable 

Amy’s Year 12 had twenty mixed ability students at the time of data collection. Most students belonged 

to mixed ethnicities from working middle-class, white European families. Amy told that most of the 

students’ fathers were self-employed or business executives and few worked for low paid jobs. Most 

mothers administered the house while a few were involved in volunteer work in school and community. 

In her thoughts, students' abilities in technological literacies varied between average to fluent 

depending on the access opportunities in out of school life (July 5, informal talk).  

Amy’s Year 12 followed the sequence of a two-week timetable for biology. In these two weeks, the 

science period got the time slots in the morning, afternoon, and the last period of the day. Most of the 

classroom observations I recorded belonged to the morning and afternoon sessions except one 

observation for the last class of the day. In this lesson, students seemed tired and were unable to pay 

attention to Amy’s Powerpoint explanations.  For this time only she changed the lesson sequence – to 

self-directed online search – to harness students’ attention ( April 6, field notes). 
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4.3.5 Amy’s scheme of work and typical literacy texts in Year 12 biology 

Amy had an organized folder with a detailed action plan for curriculum content and activities she 

wanted to teach in four academic terms. As shown in Figure 15 this plan had a description of topic 

titles, learning objectives, and a sequence of learning activities. Amy mapped the NCEA achievement 

standards of Achieve, Merit, and Excellence with the progressing levels of Solo taxonomy. An example 

of a planned lesson is shown in Figure 15. Starting with the basic levels of uni and multi-structural, she 

designed activities to target the skills needed at Achieve, Merit, and Excellence NCEA achievement 

standards20 for identifying, defining, and describing the concepts. 

 

 

Figure 15: An example of Amy’s scheme of work for Year 12 biology 

Similarly, progressing further in each unit, there were activities to reach the relational and extended 

abstract levels for explaining and evaluating the science ideas (see Figure 16). Amy was using One 

Note class notebook that was software to organise and communicate course contents. According to 

Amy, when she started using the Microsoft One Note four years ago, it served the purpose of managing 

 
20 Three levels of students’ achievements in standardised assessment (NCEA)  

• Achieved (A) – refer to a satisfactory performance 

• Merit (M) – indicate a very good performance 

• Excellence (E) – correspond to  outstanding performance 
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the course content only. It was like an empty page with side tabs that can be added to arrange the notes 

under the heading of the main topic and subtopics. After using this for a short period, she learned to use 

add-ins for advanced one Note class notebook features. She explained the features of the digital portal 

and said: 

One Note class notebook has additional features that allowed me to add my students as 

classmates and have real-time collaboration space where we can interact with each other (May 

10, final interview). 

Amy’s One Note class notebook was set up in different sections with successive tabs titled as the 

content library, homework, worksheets, and collaboration space. All content notes were saved in the 

content library following the sequence of the biology course units that she wanted to teach in all four 

school terms.  

 

Figure 16: Learning outcomes progressing levels based on Solo Taxonomy and achievement  standards 

However, these notes were quite similar to the printed content available in textbooks irrespective of the 

technology used for its display. Following the content notes in one Note class notebook, the 

collaboration space had the list of the activities with embedded links for online resources of YouTube 

videos, padlet wall, and online information articles. In addition, there was a personalized tab, where 

students could organize their own writings and copies of questions. When online it was like a ‘virtual 

classroom’ where every student could be logged in using a school account and had access to course 

content and assignments (March 27, field notes).  
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The Schoology21, on the other hand, was an online platform supported by the school server and used 

primarily to organize class notes and activities. I observed that Amy preferred to use a combination of 

both platforms in her teaching practices. It seemed that sometimes she planned to instruct students to 

access or upload work on Schoology rather than using One Note class notebook alone. She justified her 

decisions for using the Schoology platform: 

Every school teacher can use Schoology platform and can create pages to organise class notes. 

Their students can access the information by using specific codes. It allows the teachers to put 

some quizzes and short writing assignments and the computer can mark the students’ responses. 

Similarly, it can compile results statistics and present it graphically. The use of One Note class 

notebook falls short for such features. (May 10, Interview) 

Amy blended the digital and print-based resources in designing the curriculum content for providing 

more engaging and multimodal experiences for her Year 12 biology students. The SciPAD workbook, a 

topic book for writing assignments, and note-taking were the print-based resources that were integrated 

with the digital resources of computers and overhead projector, one Note class notebook, and 

Schoology platforms to accomplish pedagogical practices (March 27, field notes). The type of blended 

learning model that Amy appeared to use is known as a Teacher-designed blend (Tucker, 2012) where 

an online learning platform is integrated to complement the traditional curriculum. In this instructional 

design, a teacher served as the primary deliverer of the contents. Guided by the NCEA curriculum, the 

course content consisted largely of content knowledge that needed to be memorised and presented as 

the right answers to the questions and terminology definitions.  

Chapter summary 

This chapter has provided detailed context descriptions of three science teachers in classrooms in 

Auckland schools. I have taken time to explain something about the features of the schools, the 

teachers, their classroom, and schedules that serve to contextualise each case as an individual portrait of 

secondary science. In the following chapter, I move on from these descriptions to focus in more detail 

on the type of literacy activities that were found in these classrooms and how far they show evidence of 

a qualitative shift in the nature of literacy practices in New Zealand science education.  

 

 

 
21 Schoology – is a learning management system (LMS) that allows teachers to manage an online classroom. Teachers can 

create and share online academic content through this platform. 
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CHAPTER FIVE: AN INTERPRETIVE ACCOUNT OF LITERACY PRACTICES  

The previous chapter provided an account of the contexts in which the three science teachers in this 

study worked. This chapter takes a closer look at the types of literacy practices that take place in their 

classrooms. The chapter then provides a kind of vignette of how teachers and students are responding 

to handle the multi and new literacies in pedagogical practices. In order to do this, each teacher’s 

approach, the use of text types, and literacy activities are illustrated. Finally, the summary of observed 

pedagogical practices and associated issues have been discussed briefly. 

5.1 CASE 1: STEVE 

5.1.1 Steve’s classroom 

Steve has taught Year 9 science in a ‘blended-learning environment’ since 2015. The observed class 

was made up of nineteen students, who liked to be seated as a group of four to five, facing each other 

with their computers on tables and often involved in talking and laughing while working on the e-

curriculum. Hustle and bustle was the main characteristic of this classroom as students interacted, 

communicated, and walked around in class or moved outside while collaborating on the set activities. 

The classroom environment seemed disordered and informal for most of the time as students shared 

stories of their personal lives and gaming activities along with their task discussions (June 10, field 

notes). I observed Steve’s classroom for six lessons over a period of four weeks.  

Overall, the class configuration was designed to promote collaborative learning. Steve arranged the 

group seating throughout the class and allowed students to make changes if they chose to work in a 

group or individually. For this, Lewis and Jessica's groups always chose to work on the front seating 

units in almost every lesson. As they engaged and collaborated in activities, it appeared that they were 

able to drive their learning without requiring much help from Steve. However, another group of five 

(Max’s group) dragged chairs and tables to configure a new seating arrangement, in the form of a 

parallel row along the back wall to purposefully hide their gaming interface (see Figure 17). 

The e-curriculum in Steve’s classroom followed the department’s plan. In all observed lessons, his 

pedagogical style ranged from a facilitator22 to a delegator23. As a facilitator, he often interacted 

individually with his students and encouraged collaborative and independent learning. As a delegator, 

more often he encouraged students to function as autonomous, self-directed, and independent learners. 

Steve would intervene to support or exhort the students to learning, especially those who were seen 

behind on sequenced activities because of their persistent off-task involvement, and in between, he was 

 
22 Facilitator – Emphasis on the personal nature of teacher-student interactions, encouraging cooperative as well as 

independent learning activities. 
23 Delegator – Concerned with developing students’ capacity to function in an autonomous, self-directed and self-initiated 

manner. 
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available as student groups were allowed to consult if they needed his support (June 27, reflective 

journal).           

 

 

Figure 17: Changed seating positions in Steve’s Year 9 – a visual representation compose 

with planner 5D software 

Overall, the impression was of a student-centered classroom that prioritised the students’ ‘voice and 

choice’ a flexible e-curriculum, and an informal learning environment enabled by easy access to high-

speed Wi-Fi. The technology was seen as integral for curriculum delivery and students’ science 

learning. The designed instructions acknowledged the individual pace of work as it offered 

differentiated instructions24.  

In e- curriculum, the personalised or self-directed approach was chosen to design the course content. 

Therefore, choices were given such as allowing students’ to use different media to represent their 

learned knowledge or to choose one activity out of two similar activities. For instance, within the 

‘Matariki inquiry’ it was on students’ disposal to either construct a sundial or a constellation tube to 

understand how ancient Maori worked with handmade artefacts to navigate their way in the ocean. 

However, in practice, there were contradictions in that with Steve’s approval students often skip an 

activity even if it was mentioned as a task to be completed in sequenced instructions. One such instance 

was the extension activities25 that have been illustrated in the key moments below. 

Even though the variety of text types were used in e-curriculum certain virtual experiments or YouTube 

videos stipulate only the visualisation rather than purposefully designed follow up activities. The use of 

text resources seemed to impart ‘multimodal richness’ to the e-curriculum. For instance, the 

 
24  Differenciated instructions – It is a concept that the teacher can use four class elements of content, process, products and 

learning environment based on their students’ readiness, interest or learning profiles to plan instructions that can meet the 

individual students’ needs (Moore, 2009). 

25 Extension activities – are additional literacy activities listed at the end of each unit. The purpose of these activities was to 

allow repeated practice to those who need extension in their learning. 
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instructional sequence with the main topic “Is anything out there” (n.d.) followed the written articles 

and videos sequence given as such on commercially available site ‘Science Learning Hub’. This likely 

opposed to the use of meaningfully designed activities based on modal affordances for students’ 

engagement in verbalization, generating, and sharing of interpretations or conjectures that could alert 

their perceptual expectations while making, generating, and communicating meanings (June 25, field 

notes). 

5.1.2 Literacy practices in Steve’s Year 9 science 

Table 6 (given below) summarizes the categories of literacy practices in Steve’s Year 9. In this section, 

I briefly described an overview of the observed characteristics of the reading, writing, listening, 

speaking, and viewing activities. Classroom observation revealed that in Steve’s classroom a 

combination of both digital and printed text was used for literacy practices. However, the digital text 

dominated because of the underlying digital communication medium used for the e-curriculum portal. 

The characteristics of digital text used for reading purposes was in sharp contrast with the printed texts 

used. 

In usual practices, students read the activity instructions as hypertext – e-curriculum in Moodle course 

– that led them to activities using different graphical overviews, tables, embedded videos, interactive 

animations, and online links to informative articles. For most activities, digital reading led to the 

comprehension questions that required students to develop critical reflections or information search 

skills to inquire and compose their answers. This seemed the strength of e-curriculum. Writing 

practices in Steve’s classroom involved both written text (using the mode of words for comprehension 

answers), note-making, and multimodal composing (with juxtaposed modes of images, layout, visuals, 

and diagrams) on screen. However, multimodal composing appeared to aim for a limited audience and 

served the assessment purpose only because the teacher can access the students’ uploaded work on the 

digital portal. In e-learning context students’ learning through peer critical reviews and discussion was 

clearly absent. 

      



104 

 

 

 

 

 

Activity types 

 

 

 

 

School dominated literacy practices 

 

 

 

 

 

Students’ self-

generated literacy 

practices 

 

Title Text types Activity Description Whole class-

individual /group 

Reading types Writing types Listening/speaking types Examples of 

visuals 

  

The Habitable 
zone 

Digital text Students read the digital text, 
Googled the difficult terminology, 
wrote the vocabulary and 
comprehension answers in e-
workbook while talking with each 
other. 

Individual self-
directed with 
group talks- 
individual 
interactions with 
the teacher 

Digital text 
reading 

Vocabulary 
writing, 
comprehensio
n answers 

Group talk, 
individual talk to the 
teacher 

Images used 
in text 

Students’ 
engagement in 
‘Fortnite’ gaming 
activity 

 

Classifying 

solar system 
objects 

Digital and 

printed text 

Students read the digital text with 

hyperlinked pages within the ‘solar 
system’ interactive website, explored 
the navigational website to experience 
the planet surface, their positions and 
movements while discussing with 
their peers. Read through the ‘solar 
system object’ text, collected 
information cards and wrote the 

definition   

Individual self-

directed with 
group talks- 
individual 
interactions with 
the teacher 

Digital and 

printed text 
reading on 
website and 
information 
cards   

Definition and 

summary 
writing, 
classify 
objects and 
completed 
table 

Group talk, 

Individual talk to the 
teacher 

Interactive 

solar visuals,  
Text images, 
Information 
cards, Table 
completion 

  

Circumstellar 
Zone Simulator 

Digital text Students read the digital text, worked 
with an interactive simulation, 
recorded the numerical data and 
calculated the width of the sun’s 
habitable zone. 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Individual self-
directed with 
group talks- 
individual 
interactions with 
the teacher 
 

 

Digital text 
reading 

Numerical 
data writing, 
problem-
solving 

Group talk, 
Individual talk to the 
teacher 

Animation 
visuals 

Students engagement 
in Fortnite gaming 
activity 

 

                                                 /types in Steve’s year 9 science classroom (Summary table) 

e’s year 9 science classroom (Summary table) 

 

Table 6: Range of literacy practices in Steve’s Year 9 science activities 
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Sundial Lab Digital and 
printed text 

Students read the digital text, read 
and follow the instructions on the 

printed sheet to build the sundial 
and used their mobile clock to check 
its working. 
 
 
 
 
 

 
 
 

Individual self-
directed with 

group talks- 
individual 
interactions with 
the teacher 
 
 

Digital text 
reading 

 Group talk, 
individual talk to the 

teacher 

Sundial sketch 
sheet for 

building 
model, 
prepared 
model  

Students engagement 
in Fortnite gaming 

activity 

 

The Maori star 
compass 

Digital and 
printed text 

Students watched explanation video 
and read an information article, 

Individual self-
directed with 
group talks- 
individual 

interactions with 
the teacher 

Digital and 
printed text 
reading 

 Group talk, 
Individual talk to the 
teacher 

YouTube 
video 

  

The Matariki 
constellation 
(inquiry project) 

Digital and 
printed text 

Students downloaded and worked on 
a mobile application ’Google map 
app,’ used this application to time 
travel and noticed how star 
positions change according to the 
time and date.   

Read the digital text ‘Matariki 
inquiry,’ wrote the notes on a word 
document. 
 

 
Individual self-
directed with 
group talks- 
individual 
interactions with 

the teacher 
 
 
 

Digital text 
reading 

Note making,  
explanation 
text 

Group talk, Individual 
talk to the teacher 

The 
interactive 
mobile 
application, 
YouTube 
tutorial video 

Students searched for 
a free online 
infographic site 
http://vennnage.com
and watched a 
YouTube tutorial 

video to understand 
how it works, make 
notes and prepare 
their infographics.   
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5.1.3 Steve’s philosophy of teaching science literacy 

This section provides a brief description of the philosophy that underpinned Steve’s approach to 

literacy in his science classroom. Steve defined the term literacy as made up of two distinct ideas as he 

said:  

Firstly, literacy is the ability to read and understand what you are reading and being able to 

communicate what you have learned to other people either orally, visually or through written 

text (August 21, final interview). 

From this statement, we can see that Steve thinks that literacy requires functional skills such as reading 

to decode the text as well as the skills needed to communicate the learned knowledge through 

producing visual texts (multimodal composing) for others. This implies that literacy is plural – a 

combination of old and new – social and situational because it involved interactions and 

communication through multimodal means to others. In the interview, Steve said that the second 

important form of literacy he prioritised is scientific literacy. He explained this by saying:   

 

To me, literacy is the ability to deal with theories as scientific theories and search for evidence 

to understand that theory. The students can search and understand that evidence through fossil 

records, chemical or mathematical equations or any other means they found relevant to their 

experiences. (August 21, final interview) 

  

The notion of literacy as information search skills, while students work through multimodal textual 

resources, appears to align with Sutman’s (1996) definition of scientific literacy as ‘independence in 

learning science’. According to this idea, the fundamental skills of reading and writing serve to guide 

further learning. Sutman thought that the application of basic skills is the foundation to promote 

independence in learning. He posits that:  

literacy has to do not merely with the ability to read and write but with a certain measure of 

learning which may reasonably be expected to flow from the application of these basic skills 

(Sutman, 1996, pp. 313–314). 

Steve said that a science teacher could build on students’ prior knowledge by probing their 

understanding through questioning so as to find the gaps or misconceptions in students’ thinking. So 

prior knowledge served not only the starting point for teaching but also work as the basis for further 

learning when students searched for online information. According to Steve: 
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the students’ language ability and their prior knowledge help them decide the authentic and 

reliable evidence, and they should be competent enough to use language to explain their 

searched information and solve problems in collaboration (August 21, final interview). 

 

This statement implies the use of language in talking science; however, the observed literacy events fall 

short to enact the generative use of language in knowledge construction practices. Within this 

framework, Steve saw his role as guiding the students to search for reliable information, and helping 

them to make assessments of its quality and relevance as he mentioned: 

 

I like to call their [students’] attention to ambiguous things like ambiguity in language use or in 

websites for looking up the things and what they are reading some of them are not acceptable 

for the quality of the information. (August 21, final interview) 

 

Although this shows that Steve believed that part of his role and practice was to explicitly teach 

information evaluation skills, this was not a feature of any of the six lessons I observed. In line with his 

view of the importance of helping students to make judgments about the quality of the information they 

retrieved, Steve stressed his role in scaffolding students’ language understanding into which teaching 

science vocabulary was one of the important strategies as he mentioned: 

 

I always introduce the scientific terminology in such a way that students can understand it well. 

I get them to practice that and check their understanding – whether they can use those words in 

a changed context. Lots of science terms are used in the English language with very different 

meanings that I like to highlight in class discussions and clarify their ambiguity. (August 21, 

final interview) 

 

Steve thought that repeated practice is one of the important literacy strategies that a science teacher 

should use. The extension activities included within each of the e-curriculum units allowed repeated 

practice in the form of additional readings, Powerpoint presentations, and information synthesis 

exercises. Steve explained that these allowed students to extend their learning as “a teacher could easily 

extend those who need extension without having to push them above their social age groups” (August 

21, final interview). Steve thought that the best literacy strategy is to provide different contexts and 

choices so that students could engage in learning rather than rote learning science concepts. He talked 

about these choices in terms of available opportunities in e-learning as differentiated instructions and 

the variety of ways that students could represent their learned knowledge: 
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I give them the opportunity with whatever they come up with to choose their own means to 

communicate like infographics, Powerpoint, handwritten posters, reports, and voice-over 

Powerpoint (June 25, informal talk). 

 

When it came to the question of technology, Steve stressed the availability of multimodal affordances 

in executing tasks as opposed to conventional texts used in traditional teaching practices. For instance, 

he thought that technology allowed students to understand science concepts visually and interactively 

with motivation to self-direct their learning. Steve explained that: 

 

By using e-learning, they can be reached in a way or in a medium they are familiar with. 

Usually, they are not familiar with reading some huge big lumps of written text. They are 

familiar with looking at animations whenever they cannot understand and explain ideas. 

(August 21, final interview)  

 

In the majority of observed lessons, students undertake the required operational literacy skills. Steve 

expressed that technology makes a big difference for those students who speak English as a second 

language, or who had problems with reading such as Dyslexia. However, he recognised that technology 

had its limits as typing the science symbol put the extra burden to learn typing skills. In usual class 

practices, he relied on students’ ability to make sense of the visual texts and operate with technical 

features while composing multimodal texts without an explicit focus on teaching because he thought 

that his students were more expert than him to handle the software. I observed that he never discussed 

how to work with interactive websites or science representations used in the e-curriculum or guide in 

any way the use of online software to make their infographics or compose comic strips.  

So far in this section, I have tried to offer an account of Steve’s views about learning literacy and the 

role of technology in class practices. By way of conclusion, I will briefly describe some of the typical 

activities observed. 

Steve tended to begin a new lesson with questioning to tap into his students’ prior knowledge and 

encouraged them to engage in class discussions. In using this strategy he mentioned that “the role of 

teachers comes in when he/she talks to them and I always start talking with questioning to probe their 

thinking” (July 1, informal talk). In line with his stated belief in the importance of student 

independence, Steve only occasionally intervened. To him, this strategy was effective in helping his 

students to build their language ability in understanding the digital text. He mentioned that: 
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Students should be able to go and find the answers themselves through Google search, pull their 

resources together, and solve a problem rather than expecting the right answers from teachers 

(June 15, field notes). 

 

During the years Steve had been teaching in blended environment he noticed that his students learned 

best if given a rich diet of activities as they developed self-efficacy in managing their learning 

independently. The e-curriculum in Steve’s classroom appeared to be student-centered giving choices 

to personalize their learning. For this, he expressed his views in these words: 

 

I think e-learning is student-focused. When we started using e-learning for Year 9 we were 

surprised to see how easy it was for students to choose what standards they could do and work 

through themselves despite what the rest of the class is doing. It also enhances their engagement 

in learning. (July 1, informal talk)  

 

5.1.4 Key vignettes 

The literacy moments illustrated below were captured while students’ groups were engaged with 

sequenced activities listed in their e-curriculum. In this sequence, the Matariki inquiry was the final 

inquiry project within the unit ‘solar system’ for which each group was working according to their own 

pace. Matariki inquiry26 was one of those inquiry activities in which the students participated in a range 

of literacy activities. These include reading the digital text (Habitable zone), working with simulation, 

artefacts construction such as a sundial, constellation tubes, and learning how the Maori star compass 

worked. These ‘hands-on’ and ‘minds-on’ activities were used to communicate how the position of 

solar objects such as stars and sun were used to navigate the sea in ancient times.  

5.1.4.1 Setting up the lessons 

Not every science class in Steve’s Year 9 involved instructional input to begin a lesson. It was students’ 

routine to log in to the school site and start working on the activities sequence at the point they left off 

in the previous lesson. The short vignette given below illustrates how lesson instructions and literacy 

pedagogy happened in a blended-learning classroom and which modes and patterns dominate in such a 

student-centered and personalised learning environment.  

This was a fine Tuesday morning. Students were chatting and waiting for Steve to open the doors. 

Some of them were standing while others sat crossed legged on the floor with computers on their laps 

 
26 Matariki Inquiry – It was an inquiry project for which a range of modes were used for knowledge communication and 

choices were given for knowledge representation. 
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and browsing gaming websites. Meanwhile, Steve appeared and unlocked the glass doors. The doors 

creaked open, and all the students moved briskly to make their way to their seats. Today, Steve wanted 

to give instructions for the Matariki Inquiry project. After everyone settled down on their seats, he 

logged in the e-learning and displayed the activity instructions. Meanwhile, the students’ voices were 

gaining high pitch as they discussed the weekend activities and stories of their personal life. To get 

their attention, Steve started to count numbers and gave a verbal message: 

 “Listening … guys … listening … (pause) Today I want to introduce the inquiry project …” (he 

stopped as no one appeared to be listening)  

He started calling out students’ names who were still busy talking. 

 “page … Adam … Jessica … are you listening?” 

Struggling to be heard, Steve raised his voice and the noise subsided somewhat. For the next few 

moments, the classroom was quiet enough with just a few whispering sounds at the back of the room. It 

was the start of the lesson instructions that lasted for a few minutes and followed a similar pattern in 

almost every observation. It was Steve’s routine to wrote in bold letters the lesson title on the 

whiteboard, questioned the students’ prior knowledge, and discussed the underlying ideas briefly. He 

always liked to remind students to correctly spell the title word such as Matariki because many of them 

had made such mistakes in their prior assignments. He drew seven stars on the whiteboard in a specific 

sequence and questioned:  

Steve:  “Our topic for today… has anyone ever heard of  Matariki?” 

At once Sophia – one of the year 9 students – put up her hand that she always liked to do in such 

moments and answered Steve’s question. 

Sophia: “ Matariki means a new year … something like seven stars or little eyes” … as she wanted to 

talk further Steve at once interrupted and said. 

Steve: “Yes in Maori tradition Matariki means little eyes”. It refers to a cluster of stars – he pointed 

toward his drawing – that appears in the sky during mid-winter”. As Steve was discussing the general 

idea many students sitting in front as usual answered his questions. However, their responses were 

short as they used one or two words or a sentence. This seemed like the question-answer session than a 

whole-class discussion. 

After a while, he started looking at the row parallel to the sidewall where most of the students were still 

busy in whispering and laughing. He called out a student name and questioned: 

“Harry … can I get your attention please? … have you ever heard of Matariki” – Steve ’s voice 

shrilled. 
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Putting headphones on ears, Harry was pretending to be busy on his computer. When he realized that 

everyone stared at him, he hesitantly tried to reply but could not. Steve gave him some time to think 

and respond: 

Steve: “… in Maori culture … (He gave prompt) waited for a moment, and said … ”ok … no worries 

keep thinking I will get back to you in a moment.” 

This instance was not unusual in this classroom. I observed on many occasions that Steve used prompts 

to motivate his students to participate in class discussion. For this, he justified his strategy and said: 

I like to encourage my students to share their part in discussion rather than imposing 

compulsion on them to participate (July 3, interview). 

In every lesson introduction, Steve’s instructional input remained fairly short. It was the only time 

when he interacted with the whole class rather than a number of individual interactions that happened 

throughout the lesson when students raised their hands and talked individually to get his help. I 

observed several times that Steve moved around to figure out each group's progress. Sometimes he 

intervened if anyone needed his help or waited for the students’ questions to make sure that everyone 

was on task. I wondered; however, in such a noisy classroom how Steve and his students could 

understand each other’s talk. The head of the department who often visited the class responded to my 

question and said: “certainly, we don’t have quite classrooms and do not encourage quiet classrooms at 

all” (June 26, field notes). 

5.1.4.2 Reading digital texts 

This vignette is important to focus on the aspects of a digital challenge to classroom control where 

students’ choices for gaming gain priority over their engagement and collaboration in-class activities. It 

also highlights Steve’s adapted pedagogical style in the e-learning environment as he relinquished 

control in favour of his students’ choices. 

Max’s group was sitting parallel along the sidewall and was busy talking as usual. Almost two-thirds of 

this group was far behind on the unit solar system. Steve knew that they still needed to finish the 

reading activity for the passage titled ‘Habitable zone’ (see Figure 18). Students were required to read 

the digital text, search the difficult words online and answer comprehension questions given at the end 

of the passage on their e-workbook   ̶ saved in their Google Docs   ̶ and to submit their work in Google 

Classroom. While attending to each group and answering their question, Steve came closer to Max’s 

group and said: 
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Figure 18: Reading passage ‘Habitable zone’ – Screenshot 

“Rylie! have you finished the Habitable Zone reading?” 

Rylie seemed to be habitually gaming in class in almost every observation. Today he seemed motivated 

to focus more on his gaming skills because he recently bought his character’s new skin and was 

engrossed to win the battle. As Steve came closer to talk to him, he at once took his headphones off, 

tried to hide the gaming interface and responded defensively: 

Rylie: “yes … yes, I did … but still, need to write the word meanings in the workbook.” 

Steve: “Do you need any help?” Steve soothed. 

Rylie: “No … not really.” (June 26, transcript). 

Rylie quickly ‘Googled’ the difficult words and started writing the meanings. It was likely that he 

wanted to finish the task as soon as he could to get back to his game. This reading text followed a 

simulation activity “Circumstellar Habitable Zone Simulator” (n.d.) to reinforce the concept of the 

conditions deemed necessary for life on the planet. Most students liked this activity because of its 

interactive and manipulative features that resemble gaming in its operation. Steve advised Max’s group 

to use simulation and complete the table and numerical calculations after finishing their reading 

activity. Learning to operate accurately the changing parameters that led to changed conditions for life 

in this simulation needed time. Since Max’s group was busy in gaming they copied the required 

calculation from their peers after Steve moved to the next group. To the observer, besides calculations, 

this activity likely did not help facilitate students’ to understand the concept. This could be due to the 

pedagogical practice to left students on their own to make sense of this visual representation.  

5.1.4.3 Undertaking inquiry 

The vignette below illustrates students’ interactions to solve technical issues. It is indicative of 

students’ engagement with online texts and physical classroom context. There is evidence of students’ 
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voluntary participation and engagement in ‘self-generated’ literacy practices that served to enhance 

‘schooled’ literacy. It also illustrates an apparent disparity between standardized learning objectives 

and assessment for technology-mediated practices. 

Sitting on the front chairs, Lewis’s group was trying to understand how a Maori star compass works. 

For which first they watched an explanation video and read an informative article – the embedded link 

in the e-learning portal. Soon after finishing this activity, Lewis and his friends were getting frustrated 

because the next steps in their learning involved a mobile application download known as ‘Google 

map’. After they successfully downloaded this application, it seemed difficult to operate. Students were 

required to change time and dates to work out different star/ constellation positions in the solar system. 

So far in their work, they negotiated the ideas in group discussion without seeking Steve’s help, but it 

seemed difficult to proceed further on this task because of the perceived difficulty and limited digital 

proficiency for which they expressed their resentment as: 

Lewis: “It gets stuck in one direction … I have no idea how the sensor works?” 

Mikey: “How can I change the sky view?” 

All of them were off-task looking around for help. A few moments previously, Steve moved outside to 

check the availability of standard solutions needed for his Year 12 titration practicals. After waiting for 

a while when they could not get Steve’s help, Lewis spoke loudly to communicate to Jessica’s group 

who were working on Matariki inquiry. Only two students in Jessica’s group knew how to use this 

application. All of them collaborated, moved outside the classroom to change their location. With trial 

and error, they adjusted the app setting. Finally, they used this application to time travel and noticed 

how the star positions changed according to the selected time and date.   

Jessica's group members always liked to work persistently like Lewis’s group, and most of them 

seemed competent in handling software applications. After they finished working on the sequence of 

prior activities, it was time to represent what they had learned and compose a multimodal explanation 

text on an A3 poster – as required in the instructional sheet.  

For this, they read through the instructional sheets individually and decided to assign different tasks to 

group members. Jessica and Sana decided to write notes on a word document and searched for the 

images they could use to communicate the result of the inquiry. The other three members searched 

infographic applications for their A3 poster. They searched for a free online infographic site 

‘http://vennnage.com’ and watched a YouTube tutorial video to understand how it works, make notes, 

and prepare their infographics (see Figure 19). 

It seemed that this task required some additional literacy skills to produce a multimodal text by 

juxtaposing words, images, and pictures to communicate the understanding that students had gleaned 
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working through the prior activities. Throughout the process of information search and writing, 

however, Steve seemed concerned for his students’ writing as the content description that was required 

to learn for science assessment. During the observation period, I never observed him teaching explicitly 

how to consume or compose multimodal text. Steve expressed his understanding as I asked for 

explication in such a way:  

My students are more competent than me in handling software to produce such text, and above 

all the standardized NCEA never assesses learning for such skills (July 3, transcript).  

When asked about assessment procedures to assess students’ multimodal texts he replied that: 

We as science teachers are only concerned for assessing the contents of the assigned tasks rather 

than any other skills students have used to compose the texts (July 9, informal talk).     

His comments suggest that not only he thought that his students were ‘digitally literate’ for whom no 

one was responsible to teach digital literacy skills rather his comments imply that the assessment 

criteria demand students’ content learning only. Figures 19 and 20 show the two student groups' 

infographics in response to the Matariki Inquiry project that was uploaded on the e-curriculum portal 

for grading purposes. The analysis of two writing samples indicates the variations of composed texts 

that have been discussed in what follows.   
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Figure 19: Students’ infographics for Matariki inquiry project (Jessica’s group) – Screenshot 
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Figure 20: Students’ infographics for Matariki inquiry project (Max’s group) – Screenshot 

Jessica’s group composition (see Figure 19) exemplify students’ active sign making and text synthesis 

practices. The background of the night sky in infographics relates the topic of inquiry or a context into 

which students made meanings of how ancient Maori navigate during night time. Even though some of 

the images were copied from the e-curriculum portal others were selected purposefully from ‘Google 

images’ and likely aligned well with the written text explanation. The visual presentation of composed 

texts suggests an explicit understanding of the suitability of the selected color and font size. Every 

written piece has a topic statement as heading signposting what description was about thus giving a 

concise and coherent character to writing. To compose this piece of writing this group had discussed 

the searched information and selected image, took written notes, and compose the texts. This was 

evident in the written explanation that represented their collaborative efforts in a group discussion to 

transformed meaning – in easy to follow cause and effects explanations.       

Max’s group composition (see Figure 20) on the other hand was indicative of copy-pasting activity. In 

a composed text, written language mode dominated while the visual images were thick and difficult to 

understand and were mainly copied from e-curriculum resources. The image presented did not conform 

to the written text and suggest a mere decoration of the presentation. The written explanation was hard 

to follow and was copied as such from an online resource without paraphrasing or repurposing the 

chosen text. This was indicative of their passive reception rather than the active making and remaking 

of the meanings.  
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5.1.4.4 Feedback practices 

The key moments illustrated here highlight the limitation of the e-curriculum structure that seemed to 

obstruct the interactive feedback and meaning negotiation practices. It also brings into light the 

apparent intricacy of enacting differentiated instructions within a blended classroom.  

After working through the sequence of prior activities for Matariki inquiry, Steve’s Year 9 students 

uploaded their assignments on Google Classroom. After accessing their work, Steve provided verbal 

feedback while conferencing with group members during class time. In his thoughts, the Moodle course 

design was limited in its use to maintain one-to-one interaction with students. This means he seemed 

unable to use a digital platform for feedback purposes. He mentioned such practices and said:   

 

after uploading their work on Google Classroom according to the scheduled dates for 

submissions, students lost their editing rights after a certain time limit (set by the science 

teacher) that is an inbuilt feature in Moodle course. This makes it difficult for a teacher to give 

feedback digitally as students’ cannot access their documents at a later date. (Sept 27, email) 

  

Following the inquiry project, as the application of differentiated instructions there were extension 

activities in every e-curriculum unit to reinforce students’ information search and synthesis skills  

During the data collection period, I noticed that Steve did not expect his students to complete such 

extension activities. When asked he explained the reason and said: 

within a couple of days, the school will close for the term break. My students could not 

complete this task within a short period of time (July 3, field notes). 

The students’ inability to complete extension activities  ̶  deemed to provide opportunities to those who 

need an extension  ̶  appeared to link with the students’ leisurely pace of work. Working on an activity 

sequence according to their pace while most of them waste their time in gaming students seemed 

unable to practice the extension activities. In other inquiry projects similar to Matariki inquiry I 

observed that students’ majority preferred to prepared Powerpoint slides or write on Microsoft Word 

documents than choosing to compose multimodal text. To the observer, it was the easiest option 

students could adopt to represent their learning. When asked Steve replied that: 
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I think that comes from the novelty in the junior school and the historical expectations of 

students to be writing heaps. I also think that students are not as savvy with other means of 

presentation other than report or Powerpoint. I have tried to get some of those with writing 

barriers to do voice-overs, but they are not willing to record themselves. I think it is a slow 

mindset change for students. (August 21, email) 

  

 

These comments imply students’ slow or unchanged response and learning in an e-curriculum context 

that demands new pedagogical ways to make meanings with digital resources. To the observer, one 

probable reason could be the students’ limited technology exposure in their previous years of schooling 

experiences. This could be due to the lack of multimodal literacy pedagogy involving discursive 

interactions that enabled students to generate and represent learning in multimodal ways than drawing 

mainly on linguistic and written forms of meanings. 

5.1.5 Categories of literacy practices in Steve’s Year 9 science 

At this point, it will be useful to make some broad comments that relate back to the four distinct types 

of literacy practices discussed in Chapter 2 of this study. In Steve’s class, these were: multimodal; 

traditional; science-specific, and participatory (see Table 7).  My aim in this discussion of Steve’s 

literacy practices has been to offer a sense of his approach. In Steve’s classroom, the curriculum was 

closely linked to the use of technology. Texts were overwhelmingly digital, however, there were 

frequent opportunities for students’ engagement in multimodal literacy practices. The multimodal 

character of these practices varied as most practices involved interactivity between modes of color, 

images, graphics, animated features, and sounds with technology mediation than others that required 

interactivity between students with printed text in physical space. However, in all observed lessons, 

there was scarce evidence for pedagogical scaffolds in collaborative discussions for the co-construction 

of science ideas. Classroom observations revealed that there were instances of peer tutoring that 

appeared to aim for technical assistance or text negotiation, however, it was the students’ decision 

whether to participate or engage independently. 

Within the range of activities, students’ interactions with digital technology dominated over the 

interaction in physical space with peers or with the teacher. This indicates the kind of practices that 

seemed ‘self-directed’ or ‘idiosyncratic’. This means online access to text has damaged active 

classroom interactions.  
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Multimodal literacy 

practices 

 

 

 

 

 

 

 

 

 

 

 

Traditional literacy 

practices 

 

 

 

 
 

 

Discipline-specific 

literacy practices 

 

 

 

Participatory culture 

practices 

         

       

       Working with digital text students: 

• read the digital text, ‘Googled’ the difficult words, and typed the vocabulary and comprehension answers on their e-workbook and 

submit in Google Classroom. 

• experienced the plant surface through interactive features on the website, browse through the hyperlinked pages. 

• used the interactive features in simulation to manipulate the star distance. 

• build the sundial and used their mobile clock to check it is working. 

• watched the YouTube video. 

• downloaded and worked on a mobile application ’Google map app’, used this application to time travel, and noticed how star positions 

change according to the time and date.   

• searched for a free online infographic site ‘http://vennnage.com’ and prepare their infographic. 

  

  

       Working with printed text on paper or whiteboard students collaborated and: 

• listened to the teacher’s talk for a new topic and answered the teacher’s questioning. 

• read the printed text on information cards and summarized the information with peer discussion. 

• checked the correct spelling of the title words. 

• Worked with sundial printed handout to build the model. 

• collaborated in a group discussion to understand the mobile application Google map app working.  
 

  

       Engaging in literacy practices that are specific to science discipline students:   

• recorded the numerical data and calculated the width of the sun’s habitable zone. 

• performed a hands-on activity to build a sundial model. 

 

 

       Using literacy skills to work with digital media and traditional literacy students:  

• manipulated the star distance in simulation by dragging the panels close or away from the sun and observe the changes in star 

appearance and calculated the sun’s ‘Habitable zone width. 

• downloaded the ‘Google map app’ and through collaborative talks, they changed the time and dates to understand different star/ 
constellation positions in the solar system. 

• worked through a series of activities for Matariki inquiry such as watching YouTube videos, read informative articles, and construct 

artefact such as sundial. 

•  searched for a free online infographic site ‘http://vennnage.com’ and watched a YouTube tutorial video to understand how it works, 

make notes, and prepare their infographic. 

 

 

 

Table 7: Categories of literacy practices in Steve’s Year 9 science 
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5.1.6 Issues raised by Steve’s pedagogical approach 

Teaching and learning practices in science classrooms seemed to create a certain dilemma in reference 

to multiliteracies pedagogical approaches. This section identifies the overview of these dilemmas with 

elaborated discussion given in chapter 6 of this study. 

1. A dilemma between teacher control in setting up the literacy activities versus allowing students 

control of managing the activities. 

Traditionally teachers are responsible for establishing class routines and managing control for students’ 

work on literacy activities. However, in technology-driven classrooms, the ethos of students’ voice and 

choice appeared to gain prominence. This changed the level and extent of teacher’s control over the 

literacy practices that urge them to relinquish control leading to damaged classroom interactional space 

and time. 

2. A dilemma between whole-class interactions in common with traditional instructional input 

versus individual teacher-student interactions in technology-mediated practices. 

Sociocultural theories of learning support the view that a teacher should present science ideas in a 

social context building students’ abilities to be ‘cognitively and socially literate’ (Antsey & Bull, 

2003). Classroom interactions and collaboration are vital for students’ knowledge building in science. 

On the contrary, personalized learning principles in an e-curriculum characterise a science teacher as a 

facilitator or delegator who tends to scaffold individual student’s learning on demand. This limits the 

opportunities for social learning unless the technology is used to specifically support whole-class 

interactions. 

3. A dilemma between assessments of content knowledge through traditional literacy versus 

assessment of science learning in social and multimodal formats.   

Linguistic or print-based assessment practices could not assess the multimodal sign making that 

students drew on to represent their science learning thus leaving unassessed students’ abilities to make 

meanings with the multiplicity of modalities. This suggests the need to redesign the assessment 

procedures for technology-mediated literacy practices. 

4. A dilemma between the use of action in traditional pedagogical practices versus the use of 

monomodal pedagogy – in favour of multimodal digital means.  

Science teaching practices through multimodal means such as gestures, signs, and gaze could enrich 

and deepen students’ meaning-making practices leading to their literate capabilities with multiple 

modes of meaning-making (New London Group, 1996). However, in technology-mediated classrooms, 

the role of multimodal teachers’ actions is often overlooked in favour of multimodal digital texts to 

teach science ideas. 

 

 

Table 7: Categories of literacy practices in Steve’s Year 9 science  
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5.2 CASE 2: DAVID 

 

5.2.1 David’s classroom 

David was teaching Year 10 science. His classroom seemed like an orderly place where twenty-eight 

students in groups of four or five were seated facing each other in two parallel rows. The class worked 

on the same activities at the same time and for most of the class time students were accustomed to 

listening to the teacher as novices. Collaborative group discussion did take place, but strictly within the 

allocated time that David announced at the start of the activity (March 13, field notes). 

In this classroom, David’s role as a science teacher changed. There were times he appeared to be a 

commanding teacher who tried to maintain a firm control, and other times where he appeared as a 

coordinator seemed concerned to develop a learning community. As he opined that: “Students' voices 

are more important than the teacher’s explanations and instruction” (July 7, final interview). 

David had posted a long list of the rules on the classroom wall suggesting his understanding of the class 

control and students’ participation in class discussions. He spelled out these rules from time to time and 

no-one was allowed to override his expectations. More often he played the role of ‘co-ordinator’ when 

he liked to move around listened to students’ discussions, offered comments, and tried to probe or lead 

their thinking in a certain direction. His pedagogical efforts seemed to establish a physical environment 

where everyone was encouraged to think together and share their part in group discussions and solve 

problems. Apart from sharing ideas with their peers in every activity, David appreciated his students’ 

participation in whole-class discussions. For this, he indicated that: 

 

I think that the big idea should come from students and not necessarily being bombarded (as I 

called it) by the teacher. I always encourage my students to come up with their own views and 

communicate their say that is not necessarily mine. So, I think there is a lot of students’ voice in 

this that should come through every time. (July 7, final interview) 

 

Students in David’s classroom chose their groupings often because they shared cultural identity. For 

instance, Reo, Alex, and Sam were best friends who belonged to a similar cultural identity and always 

preferred to sit at the back-seating units. In almost every lesson, David liked to change their seats and 

asked them to join the three groups in front near his table when asked he explained, “I often do that 

because I know I will get nothing out of them”. (March 6, informal talk). This was indicative of his 

choice to organise mixed ability groups where learners depend on each other as novices and get an 
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opportunity to learn from their peers. I observed his classroom for six lessons over a period of five 

weeks. During this time, David aimed to target his year 10 writing skills as he told the students:  

The big part of my appraisal for this year is to teach you how to write better and in more 

structured ways (March 6, field notes). 

In practice, he focused on highlighting the language features needed to write the genre of explanation 

and science reports for students’ success in science assessment. Overall, the writing and speech in 

David’s classroom were a matter of developing students’ understanding of text organization by 

negotiating their thoughts, actions, and ways to articulate ideas. It involved modeling, note-making, 

participating in group discussions, making joint and individual accounts whilst taking part in 

collaborative discussions with repeated cycles of giving, and receiving feedback. The pedagogical 

processes in David’s classroom were suggestive of his role as a science teacher in setting up of learning 

community where learners can reshape their knowledge through mutual interactions.     

5.2.2 Literacy practices in David’s classroom 

Table 8 (given below) summarizes a range of literacy practices in David’s Year 10 science. During five 

weeks of data collection, I observed students worked through the sequenced process of learning writing 

with a combination of either print-based, digitally based, or integrated literacy practices. In usual class 

practices, students more often listened to lesson instructions, jotted down notes in their topic books, 

discussed ideas to solve problems in groups while David participated in repeated cycles of giving and 

receiving feedback on students’ work. It seemed that collaborative learning dominated with print 

technologies. 

In the case of digitally based literacy practices, it was usual that students encountered multimodal texts 

– periodic table song, online information search, Kahoot assessment with follow up activities to self-

direct their learning.  
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Activity types 

 

 

 

School dominated literacy practices 

 

 

 

 

Students’ self-

generated literacy 

practices 

Title  Text types Activity Description Whole class-

individual/group 

Reading types Writing types Listening/speaking types  Examples of 

visuals 

 

Fertilization 
‘Say-it’ role 
play activity 

Printed text Students jotted down the 
information and keywords for the 
term ‘Fertilization’ followed 
by the whole class discussions. 
 Followed by students 
participating in small groups and 
whole-class discussions as they 
wrote the explanation text for 
their chosen role. 

 

Teacher’s 
instructions- 
individual note-
making- group 
discussions- whole 
class interactions.  
 

Printed text 
reading, 
 Read-aloud 
the written 
notes 

Note making, 
explanation text 

Group discussions, 
whole-class discussions, 
teacher’s explanations 

 A group of students 
was busy doodling. 

The atomic 
structure 

Digital and 
printed text 

Students collaborated in small 
group and whole-class discussion 
to recognise the words related to 

the term atom. Later on, the 
teacher used an image (saved in 
Google classroom) to model the 
key terminology. 
 

Teacher’s 
instructions- 
individual note-

making- group 
discussions- whole 
class interactions 

 Note making Group discussion, 
whole-class discussions 

Google image  

The element 
symbols 

Digital and 
printed text 

Students watched, listened and 
recognized the element symbols 
given in a YouTube video 

(periodic table song) and jotted 
down in a handout. 
 
 
 
 
 
 

 
 

Teacher’s 
instructions- 
individual symbol 

writing 
 
 
 

 Symbol writing  YouTube video  

Table 8: Range of literacy practices in David’s Year 10 science 
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The atom Digital text Students read the digital text and 
use interactive features on the 

Kahoot application, answer the 
questions, listened to the teacher’s 
explanation and answered the 
questions. 
 
 
 
 

 

Teacher’s 
instructions- 

students-teacher 
interactions- whole 
class discussions 
 
 
 
 

  Teacher’s explanations, 
whole-class discussions 

Interactive 
features 

(Kahoot 
application) 

A group of students 
was watching 

YouTube video and 
busy gaming.  

The atom Digital text Students searched online 
information for atomic structure 
and individually composed the 
explanation text. 

Teacher’s 
instructions- 
individual self-
directed information 
search and writing 
 

 

Digital text 
reading 

Explanation text   Some students copied 
the online text in their 
assignments. 

Reactivity of 
ions 

Printed text In a small group discussion, the 
first students illustrated the 
electronic configuration by 
drawing one element from each 
group (periodic table) while 
listening to the teacher’s 
explanations. Note down the 

structure for writing the science 
report on their topic book (copied 
from whiteboard). Perform an 
experiment in groups. 

Teacher’s 
instructions- 
individual note-
making- group 
discussions- 
performance in 
groups 

 Drawing 
electronic 
configurations, 
note-making, 
science report 
writing 

Teacher’s explanations, 
group discussions 

Drawing 
(electronic 
configuration), 
experimental 
observations 
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5.2.3 David’s philosophy of teaching science literacy 

This section provides a brief description of the philosophy that underpinned David’s approach to 

literacy in his science classroom.  

David thought that literacy was a term that linked the concepts of reading and writing as he explained 

in these words: 

 

Literacy has broader aspects, it includes both reading and writing. Reading is a way to 

understand what I read and being able to not only relate but explain to someone else what I have 

read. I guess to explain to somebody is probably at the top level of literacy. (July 7, final 

interview) 

  

He went on to express that: 

 

 

Then I would link the literacy to the writing as well, that is being able to express views on paper 

or type it. Therefore, literacy could include a range of skills. It could include actual books and 

paper or it would be reading in an electronic medium, for example, using websites for reading 

purposes. (July 7, final interview) 

     

David’s ideas of literacy as reading stresses the importance of students’ ability to decode text and to 

make meanings, draw upon their prior knowledge, and articulate what they have learned to others. In 

all these, he priortised communication ability as the best form of literacy. In the understanding of 

literacy as reading, David appears to draw both on readers’ conventional literacy skills and elements of 

literacy as a social activity or as a means to communicate knowledge and understanding of what has 

been learned. Overall, David’s perceptions of literacy as reading and writing abilities mirrored the 

varied operational skills that a reader or writer should draw on using the digital and printed text. This 

definition of literacy informed David’s view of the purpose of science teaching.  He explained that 

science teachers should understand the purposes of literacy instructions that could serve as guiding 

principles for literacy pedagogy: 

 

one of the ultimate goals of literacy instructions in year 10 is to prepare the students for NCEA 

and to ensure that students can read, make sense of the text and apply the knowledge of what 

they have read to different things. (July 6, final interview)   
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He mentioned that at NCEA levels students must be able to identify and use language features involved 

in science reports and explanations. To help students with this, David used aspects of genre pedagogy 

and stressed the need for such meaning-making practices:  

I need my students to write, to describe, to explain, and to be able to compare and contrast to 

pass the school science assessment (April 26, informal talk). 

David thought that the most important aspect of science teaching was to link the science ideas to daily 

life examples wherever possible since this is an important strategy that enabled students to make 

meanings. For instance, in teaching genetics, he emphasized that the genetic makeup of certain 

individuals is responsible for transmitting illnesses such as diabetics and heart diseases to offspring. 

This was a real-world example that helped students to make meaning of genetics knowledge. He 

indicated that: 

 

The bookwork is quite important to get the concepts but the most important thing for the 

students is to make connections with their everyday life, and if a science teacher can’t do so 

then he is missing the point.  Because the more connections students can make the more 

authentic the learning would be. It will also serve to engage the students for longer. I think it is 

important to spread the message of science, and if students are motivated by learning science, 

they might continue the science at senior levels and that is a passion for me. (March 13, first 

interview) 

 

David’s perceptions to link science teaching with everyday texts could be seen in using authentic texts 

and practices to harness students’ attention and encouraging engagement. In line with this, David 

thought that a science teacher should focus on teaching analytical skills to help students understand 

texts and should use real-world examples so that students could apply concepts in a broader context. He 

further explained this idea by discussing examples when he guided his year 13 students to analyze a 

controversial issue on obesity by picking two newspaper articles, one that was published ten years ago 

and one that was published recently. He explained that:  

in whole-class discussions, we looked at how the science ideas learned in classrooms are 

applicable in our daily life and in a broader perspective of the community (July 6, final 

interview).  

This points to the teaching of critical literacy aspects in evaluating the text purpose serve to 

communicate the meanings. However, in observed literacy events these aspects of literacy were 
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missing in class practices. When asked about the use of technology he opined that the use of 

technology afforded his students to access the assignments, complete their work at their own pace, and 

upload their work. Moreover, the use of technology has enabled online information search rather than 

rely simply on textbooks. He mentioned the current pedagogical potential in using technology for 

information display only as he said:  

 

We (as science teachers) are all quite up in substitution27. The digital devices simply became 

most way expensive compared to the book, but I guess when you get students to engage more 

then it is about moving to augmentation. (July 6, final interview) 

 

David’s comments suggest that he was aware of his technology integration at the basic level of 

substitution like many other science teachers that served to display the contents or images only. He also 

mentioned some missing elements to teach the technical skills required for digital text comprehension. 

For this, he mentioned that “I have plans to design instructions to teach these skills to my students in 

upcoming school terms” (July 6, final interview). This included digital text comprehension through 

teaching skills such as highlighting and extracting the given information. The ‘vocab square’ was one 

of the common strategies David used to develop students’ language learning. To introduce each new 

topic, he drew a box on the whiteboard (as shown in Figure 21) and probed students’ prior knowledge. 

 

 

 

 

 

 

                                   

 
27 Substitution (acronym) is the first step with in a four step model ‘SAMR’ approach developed by Puentedura (2006) that 

serves to support the pedagogy in technology integration.  

These four steps are: 
Substitution: technology acts as a direct tool substitute, with no functional change 

Augmentation: technology acts as direct tool substitute with functional improvement 

Modification: technology allows for significant task redesign 

Redefinition: technology allows for the creation of new tasks, previously inconceivable   

Word Define 

Fertilization  

Explain Draw 

Who 

Where 

When 

How 

Why  

Draw a diagram 

Figure 21: An example of vocab square 
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He questioned the 5 W’s and one ‘H’ about a concept that students learned in previous years of 

schooling. David told students that they should always start writing by assuming that the reader of their 

writing does not know anything about it. Teaching writing as a process, David seemed to have a theory 

about progression in literacy starting from words to sentences that proceeded further to the composition 

of whole paragraphs and text. He explained the purpose of using the vocab square and said: 

 

the use of the vocab square allows progression from a word into a definition which is one line 

into an explanation which will be more than one line. The combination of all this could give a 

well-structured paragraph about a topic. (April 5, transcript) 

  

The use of the vocab square served as a key thinking tool in David’s class because there were repeated 

patterns of students’ engagement in jotting down their notes in four boxes, discussing ideas in a small 

group, and sorting out and sharing information for what they already knew about the concepts. For 

teaching writing as a meaning-making practice, David’s pedagogy involved sequential steps in teaching 

the significant content and guiding his students to weave this content into a context. David explained 

that:  

the first step in teaching writing is to develop students’ understanding of the content and help 

them to apply it to a context (July 6, final interview).  

David engaged his students in small group and whole-class discussions to collaborate and generate 

content using specific language features. Later on, he gave them a writing task to apply the learned 

knowledge in a context. For example, in an activity, he highlighted the compare and contrast language 

features in a class discussion and use assignment to write a comparison between the subatomic particles 

for explaining the atomic structure as a context. 

In the whole-class discussions, David attempted to draw out information from the students and to build 

up a collective representation of the topic. This involved tapping into the students’ prior understanding 

as he explained that: “the basic knowledge about a concept that I expect when my students walk in here 

that they should know” (March 6, informal talk). Based on the knowledge he built up of his students’ 

prior understanding he tended to plan his pedagogical sequence accordingly in almost every lesson. The 

use of repeated cycles of giving and receiving feedback was another strategy often found in David’s 

classroom. David would allocate time for small-group discussions and call for each group’s feedback. 

In this, he would encourage students to share their ideas in complete sentences. Sometimes he would 

adapt his lesson plan to allow more time if students needed more practice to write detailed 
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explanations. He remarked while talking to his students: “I need better feedback from you this time, 

every time we do this it has got to be slightly better” (March 6, transcript). 

In line with his broad approach which involved keeping a close eye on order in the classroom. David 

would change the students’ seating plan if he noticed that some of his students were repeatedly engaged 

in off-task activities. To encourage participation in whole-class discussions, he would announce that he 

would take the students’ feedback starting either from right or left-hand sides. This ensured that all 

students got their turn for sharing ideas. Similarly, when it came to writing, David actively encouraged 

his students to follow the conventions of correct punctuation, capital letters, and full stops, indicating 

that he was aware of the ‘how to’ conventions of traditional literacy. Moreover, in-class practices, he 

seemed to draw on strategies of brainstorming, use of manipulation (experiments), and writing 

information in tables as well (March 13, field notes). 

Overall, David’s pedagogical practices focused on developing a ‘literacy culture’. For this, he 

mentioned the challenges involved in teaching culturally diverse student groups. David acknowledged 

that most of the low ability students in his class belonged to ethnic minorities and English for them was 

a second language. He acknowledged that “It takes a lot to make them speak in public” (July 6, final 

interview).   

David’s use of heritage languages to communicate ideas was indicative of practices that allowed 

multiethnic students to gain access to the meaning system. It was David’s routine to write science terms 

in other languages – such as Samoan and Tongan in observed lessons – on the whiteboard and to ask 

students to guess what language he used. It seemed to motivate those who belonged to that ethnic 

group. He went on to explain his preferred strategy for encouraging such students to talk and share their 

ideas as he said:  

usually, I encourage such students to talk and reprimand others if there is a laugh, I would say 

no no give everyone a chance to speak because I want them to engage in class discussions (July 

6, final interview). 

To conclude this discussion on David’s classroom practices, a few comments on his use of technology 

will be helpful. David mentioned that more often the multi-ethnic students in his class found digital text 

challenging and that this led to their disengagement in class practices. He gave a classroom example 

when he used a Kahoot application to model the explanation of the text and assess the students’ prior 

understanding. During this activity, some of his students were engaged in gaming even though they 

responded with the correct answers – for details see the use of Kahoot application in vignettes. David 

acknowledged that it could be the type of digital text that caused students’ disengagement. He 

expressed that:  
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we should be very careful about the type of text we are putting in front of these students. I think 

the text must be reasonable. If not then I think students would not grasp it, they will not listen, 

and they will not engage in it. (July 6, final interview)  

 

This example suggests David’s care for differentiation to cater to the needs of students who belonged to 

minority ethnic backgrounds. Overall, David’s philosophy of science literacy was reflected in how he 

taught, which had to handle the challenges of new and multiliteracies – the points that have been 

discussed in detail in chapter 6 of this study. 

5.2.4 Key vignettes 

The analysis of literacy practices in David’s classroom revealed the genre pedagogy and students’ 

learning for constructing scientific explanations and report writing. For this, the literacy moments 

observed belonged to the distinct phases of genre scaffolds of modeling, joint negotiation, and 

independent text construction stages. The key moments described below illustrate how literacy 

pedagogy happened in David’s classroom. 

5.2.4.1 Constructivist pedagogy 

This moment was typical of David’s constructivist pedagogy. Rather than the structured lessons used in 

conventional teaching David always drew on students’ prior knowledge to introduce new ideas. As the 

first step in pedagogy often he questioned and gave a problem to be solved in group discussions. “What 

are the words relevant to the term ‘atom’ I want you to pool knowledge in a group discussion to solve 

this problem? You have ten minutes to make notes and discussion, later each group will get their turn to 

share ideas”  said David. (April 6, transcript) 

After a short time, David started circulating, monitoring, listening, and intervening while encouraging 

students to brainstorm words they knew from their prior learning. After the allotted, each group shared 

their ideas, and together David and his students compiled a list of the words on the whiteboard.  

This list consisted of several words found in explanations about the atomic structure. These included 

particles, chemical bonds, circles, negative, positive, neutrons, protons, electrons, and the periodic 

table. After getting all the responses, he knew that no one had mentioned the word ‘nucleus’ – that was 

the keyword to explain the term ‘atom’. Now David drew the atomic structure on the whiteboard and 

questioned.  
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David: What is found at the centre of an atom? 

Lucas: Particles 

David: Particles are what? 

Lucas: Circles? 

David: What are the circles? 

(He continued to give clues. Please explain in complete sentences)  

David: Where can I find the proton and neutrons? 

Divya: in an atom-like the atoms in the periodic table. 

David: which part of the atom?  

After waiting for a while when he met with silence, he opened the Google Classroom portal to show a 

saved image (see Figure 22). This image displayed all the relevant terminology to explain the term 

‘atom’. David used this image to model the terminology.  

                     

Figure 22: A Saved image in Coogle – Screenshot 

He continued the discussion for subatomic particles, their location in the nucleus, and concluded his 

talk by reviewing and giving an explanation of what they had discussed as: 

 

Elements consist of atoms. Atoms are all around us, they are arranged on a periodic table. 

Within the atomic structure, we have a nucleus. Within the nucleus, we have neutrons and 

protons, and both of these contribute toward the atomic mass. The electrons revolve around the 

nucleus. The number of protons in the nucleus is equal to the number of electrons in a neutral 

atom, and it is called the atomic number. (March 13, transcript) 
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5.2.4.2 Use of Kahoot application – explanation modeling 

This vignette is an illustration of how technology mediation has mechanised students’ learning and 

facilitated the co-construction of students’ understanding. What is significant about these moments are 

the underlying issues such as students’ persistent engagement in gaming activities that seemed to 

disrupt the classroom teaching and learning sequence. It also highlights the practices of copying online 

information.   

David used the Kahoot application to assess his students’ prior understanding and at the same time 

model the explanation text for the term atom. Before this activity, it was established that students had to 

zip and submit the answers on the Kahoot interface, listened for David’s explanations for the right 

answer after every question, following the independent writing assignment as explanation text and 

submission of work on Google Classroom for assessment purposes. David’s Year 10 students seemed 

enthusiastic about competing with each other as they zipped their responses, waited for the correct 

answer, and disappointed if they got a wrong answer.  

While most of the Year 10 students were engaged as usual, the group of three  (Reo, Alex, and Sam) 

was off-task, they did not log on the Kahoot, and were watching a YouTube video together. While 

David discussed and posed questions verbally, Reo deliberately blurted out the answers and tended to 

interrupt the teaching sequence. After his repeated attempts, David’s gaze swept the class as he got an 

understanding that these three had not logged in the Kahoot activity that he had been discussing for the 

last half hour. He frowned and reprimand them for their disengagement. Listening to David’s talk, the 

three logged in to access the cloze activity. For this cloze activity, David allocated fifteen minutes and 

allowed online information search to help write the explanation text independently on the saved 

document – an embedded link in Google Classroom. Over the next few mornings, David received the 

students’ written explanation texts. It was interesting to note that only two students had copied the 

information and language features from online texts. While discussing the students’ work he vocalized 

his feedback and said: 

I recognise that two of the students have copied the language structures from the internet, I 

advise you to avoid copy-pasting in future assignments (March 20, transcript). 

This points to a digital challenge as David’s students were tempted to cut and paste the information in 

these instances. For writing practices, David commented that:  

as much as we want our students to learn to write, we must equip our students with a way to be 

able to paraphrase (March 20, transcript). 

 



133 

 

He went on to elaborate and said:  

this is something we have to do otherwise we might have a big problem where everything will 

be copy-pasted even at the university level studies. (March 20, transcript). 

David used Google Classroom as a platform to post criteria for assessing writing. David uploaded the 

sample text that facilitated the students to evaluate and reflect on their writing more deeply rather than 

just listening to his explanations (as shown in Figure 23). Even though these moments were exemplary 

for integrated practices where affordances of multiple modes of words, sounds, gestures, images, and 

interactivity were combined as reading, writing, listening and talking for collaborative knowledge 

construction both with printed and digital means, most of the observed literacy events in David’s 

classroom made use of the linguistic and written modal designs only.  

 

 

  

 

 

 

 

 

Figure 23: An explanation text written by David  

5.2.4.3 Say-it role-play activity – joint negotiation 

This vignette illustrates David’s genre pedagogy as he jointly negotiated the explanation text and 

repeated attempts to forcefully engage multiethnic students to take part in group discussions. This event 

exemplified David’s pedagogical strategies to infuse active socialisation that enabled students to 

verbalise, organise, formulate, and reshape their thoughts and ideas as they tended to bridge their prior 

knowledge to new learning. In this short slice of literacy lives, a group of students tended to use 

language in a two-way process. First, by putting their old familiar experiences into words in order to 

see new patterns in it. Second, making sense of new experience by finding a way of relating it to their 

prior learning while learning to build and negotiate new knowledge through ‘talking’ science. This also 

depicts how novice students tended to verbalise and exchanged their thoughts and tried to adapt the 

identity of a fluent speaker and active participants in a learning community. For teaching the 

Write a paragraph to explain the term atom 

Atoms are the smallest particles to exist. Atoms consists of three sub particles, 

protons, Neutrons and Electrons. Protons are the positively charged particles while 

the Electrons are the negatively charged particles and the Neutrons are the neutral 

particles. The Protons and the Neutrons are located in the nucleus of the atom while 

the Electrons are located at the outer shell of the atom, also referred to as the energy 

cell. Every element in the periodic table consists of atoms, each element has their 

own unique atom. The amount of atom in an element depends on the number the 

element was placed with, for example the element number 6 (Carbon) has only 6 

atoms. Atomic number, the atomic number is the same as the number the element 

was places with, if you know the atomic number of the element you will also know 

how many protons, Electrons and Neutrons they contain. Element number 6 

(Carbon) has six Protons, Electrons and Neutrons.   
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explanation of text genre, David first used the vocab square to highlight the key terms as he talked to 

his students and said: 

        

I want you to write the short notes for five ‘W’ and one ‘H’ for the term ‘Fertilization’ and draw 

a diagram. As a second step, you need to participate in ‘say-it-role play activity to build an 

explanation text. (March 6, transcript) 

 

While David moved around to monitor his students’ work everyone was busy in group discussion,  

except Reo, Alex, and Sam who were making aimless drawings (see Figure 24) in their topic books 

rather than making notes or participating in group discussions. 

 

Figure 24: Student’s self-generated practice – screenshot 

 As David came closer, he gave them a stern look, got furious and said: 

 

You boys must not sit there as you have written down nothing because it does not go in here (he 

pointed to their heads) ok. I have made a diagram of this, I have explained it until I am blue in 

my face and still you sit there. (March 6, transcript) 

 

Soon after that, David instructed them to join the three groups who were sitting in front and distributed 

the handout (shown in Figure 25). He gave comprehensive instructional input as: 

So there are three columns and three rows on this handout. I want you to reach a consensus in 

your group to take at least two roles out of these mentioned here. You need to communicate 

clearly with your group as to who is doing what and write this down in your notes. So if I ask 

you, Diana, if you are 1C you then need to pretend and say you are the DNA of a cell. You 

should imagine and ask yourself  Where can you be found? What is your role and Why you are 

so important in the cell? So you answer all those questions and put them together. Then I can 

ask anyone in the class okay what do they say oh I am DNA this is what I do, this is what I 
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represent, this is what I consisted of. All these questions are from the vocab square that we were 

discussing a few moments ago. Try to write as far as you can to answer these questions I want 

depth in your answers right. (March 6, transcript) 

Following his instructions, students talked to reach consensus in their groups for their chosen roles. As 

usual, Reo, Sam, and Alex were looking at their topic books bleakly and were reluctant to follow the 

activity. At times, they remained quiet and seemed lost in daydreaming. David who was looking at 

them for quite a while communicated his resentment: “has that been bothering you… it is bothering me 

at the moment.. okay”.  

After listening to his rebuke, Sam started copying the handout information to pretend that he was on 

task, abruptly David peeked into his topic book and started pulling up again: 

 Oh, no. You don’t have to write that again; you don’t have to write it again… because you have 

it there, this page is yours. I need you to have your ideas in your head or to write down so that 

when we call upon you to say you can explain what it is. (March 6, transcript)   

 

Figure 25: The Say it activity- cellular structures – A handout 
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David seemed to enforce three of them to first think the probable explanation of their role before 

writing and participating in group discussion, but they seemed reluctant to follow his guidelines. 

Unwillingly Sam participated in group discussion. Such interactions with group members are given 

below:     

Theo: Oh yes do the egg as well, pretend you are an egg cell explain your role in fertilization 

(reading from the handout).  

Sam: So is not that like making contact with is not the same thing as sperm and fertilizing the 

sperm does it contact each other. 

Sam: I am DNA my role is, what is my role? What did you put here? 

Eva: I put the DNA of a cell. 

Sam: Yeah, but what is my role. 

Eva: Your role is to kind of just pass on that heritage onto the next offspring after the next 

offspring. 

Sam: I pass on. And it stands for … 

Molly: But it has something to do with blood. 

Sam: Does it have to be? 

Eva: Well DNA is part of blood. 

Sam: Are you sure, oh yeah it is, but it can’t be like a different kind of DNA, I thought there 

was to pass on? (after pausing for a moment he said) 

Sam: To be honest, I don’t really know; I still don’t know what I am doing.it’s too 

             hard. 

Molly: Are you sure it’s too hard? I think it’s easy. Just explain what your role that’s  

            it is. 

Sam: Pass on heritage to the child eh? 

Eva: To the offspring, not child … 

Molly: Yeah 

Sam: To the offspring which the baby which then. 
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David picked out a group at random, after the allotted time was over, announced the role from the 

handout for which he wanted them to read their notes and asked other groups to add their suggestions 

until every group had participated in the discussion. In the process of joint negotiation, he worked 

collaboratively to take his students’ ideas, repeated and expanded the students’ descriptions into 

expositions by scaffolding his students’ learning of writing detailed explanations. In a similar instance 

after receiving a student’s feedback, David added the missing information into the student's comments 

as he gave verbal feedback:  

David: Who is 2A in this group. (he pointed to a group) 

Ana: I am a dominant gene with brown eyes. I receive the recessive gene for brown eyes that 

would be a capital B and a lower case b. It is possible that I can pass on the genes through the 

person’s genes of both the parents and their sperm and egg cells coming together as combined 

fertilization of a zygote and that zygote is the gene of the two human beings. 

David: Can be passed on okay, but I think the language should be more clear. We need to 

understand that genes are always passed on the zygote as masked. So you can’t really see what 

the gene will look like unless those kids are born. You don’t know whether I am a carrier for 

blue or brown eyes unless I am a heterozygous okay. Rewrite the sentences to describe the 

conditions of dominant and recessive genes. (March 6, transcript)      

With the repeated feedback cycles, David reworked and helped students to construct the right 

explanation of their chosen role. By the end of the class discussions, the following was Theo’s 

explanations (see Figure 26) that received David’s feedback of most comprehensive’ – an account of 

how a zygote is formed in fertilization. Overall, the role-play (say-it) activity was mean to think 

through the multiple perspectives to explain the probable functions of their chosen role. This activity 

tended to generate students’ constant reflections to frame a particular situation not only for themselves 

but to communicate their understanding to others. 

 

Figure 26: A students’ explanation – Screenshot 
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Analysis of the written text – shown in Figure 25 – reveals that this student has actively constructed the 

meanings through participation in repeated cycles of feedback and collaborative discussions. The 

dominant linguistic and written modes used in text construction aligned with the modal forms used in 

traditional pedagogy. The scribble marks on the written text were indicative of editing process students 

performed during the independent construction stage and prepared a final draft for presentation in a 

whole-class discussion. Although the sentence sequence lack consistency, however, this point to the 

processes of learning to make meanings and transformed expression of such meanings into everyday 

forms of science language.   

 

5.2.5 Categories of literacy practices in David’s Year 10 science 

In David’s classroom, the observed literacy practices can be categorised under the heading of 

multimodal, traditional, discipline-specific, and participatory literacy practices (see Table 9). Within 

these, traditional literacy and discipline-specific literacy practices dominate with or without technology 

use. While working with printed text, students’ interactivity with their peers or the whole class to make 

meanings happened more often because of the repeated use of collaborative discussions for learning 

writing genres. This indicates the aspects of collaboration and participation as both students and 

teachers engaged in meaning-making practices in a learning community.     
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Multimodal literacy 

practices 

 

 

 

 

Traditional literacy 

practices 

 

 

 

 

 

 

 

Discipline-specific 

literacy practices 

 

 

 

 

 

 

 

 

 

 

 

 
Participatory culture 

practices 

 

 

 

      Collaborating and working with digital text students: 

• watched, listened, and recognized the element symbols given in a YouTube video. 

• searched online information for the term ‘atom’. 

• read the digital text and use interactive features on Kahoot application, answer the questions, and listened to the teacher’s explanation. 

 

 
      Working with printed text on paper or whiteboard students: 

•  jotted down the information and keywords for the term ‘Fertilization’ followed by the whole class discussions. 

•  participated in small groups and whole-class discussions and recognized the words associated with the term ‘atom’ and note down in 

their topic book. 

•  listen to the teacher’s explanations for the subatomic particles. 

• answered the teacher’s questions what does compare and contrast words mean. Participated in group discussion. 

• reread, checked, and edited their work for correct punctuation, capital letters, and full stops. 

 

 

      Engaging in literacy practices that are specific to science discipline students:   

• noted down the first twenty elements symbols in the handout and pasted it in their topic books. 

• completed the cloze activity and typed the explanation text for the term ‘atom’ on the screen. 

• wrote the explanation text for making a comparison between subatomic particles. 

• illustrated (draw) one element from each group in their topic book to understand their location in the periodic table and tendency to 

react with elements. 

• Jotted down the language features for compare and contrast statements in two columns (in their topic books) and wrote explanation 

text.  

• wrote the chemical equation in their topic book. 

• observed the practical demonstrations and experimented later on. 

• completed their writing for science report following headings as distinct steps and specific language features. 

 

 
      Using literacy skills while working with digital media and traditional literacy students/ teacher:  

• used an image and YouTube video to learn the key terminology and element symbols given in the periodic table. 

• searched the online information for the term ‘atom’. 

•  used ‘Kahoot’ to model the explanation text.  

• participated in small group and whole-class discussion to organize and share their ideas. 

 

Table 9: Categories of literacy practices in David’s Year 10 science 
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5.2.6 Issues raised by David’s pedagogical approach 

Teaching and learning practices in science classrooms seemed to create a certain dilemma in reference 

to multiliteracies pedagogical approaches. This section identifies the overview of these dilemmas with 

elaborated discussion given in chapter 6 of this study. 

1. A dilemma between coerced students’ participation specifically for multi-ethnic students 

versus voluntary students’ participation 

Multi-ethnic students’ access to literate culture is paramount to encourage their participative role in 

classroom meaning-making processes. To enhance students’ repertoire in different ‘social languages’ 

(Gee, 1996) differentiated literacy instructions should cater to the learning needs of the culturally 

diverse students’ population. Professional educators should be able to devise strategies to deal with 

these differences. This also develops students’ abilities to devise their language strategies and 

recognition that a particular context requires a strategic application of literacy strategies (Anstsey & 

Bull, 2006).   

 

2. A dilemma between managing a collaborative class culture in a traditional classroom versus 

self-directed learning with technology mediation. 

Individualized work alone will not prepare people for the future workplace that demands collaborative 

professionals who know how to think, act, and negotiate together. Learners’ abilities in collaborating 

and participating in sense-making experiences in both classroom and online context (Koshchmann, 

1996; Haythornthwaite, 2006) is paramount for building active meaning makers. On the other hand, 

students’ learning in personalised or self-directed environments (Hase & Kenyon, 2000) prepares them 

to take greater responsibility for their work. Therefore, managing a balance between collaboration and 

self-direction is vital for students’ science learning. 
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5.3 CASE 3: AMY 

5.3.1 Amy’s Classroom 

Amy was an enthusiastic teacher, who remained busy attending homeroom every morning where she 

liked to be available to listen and to suggest solutions to her students’ family or personal issues. Being 

highly qualified for science teaching, she expressed that she wanted to be a better teacher about pastoral 

care and that justified her ongoing study for a postgraduate diploma in counseling and guidance during 

the weeks of data collection (March 26, first interview).  

Her Year 12 biology was a class of twenty students who were seated as a group of four to five unless 

asked to move and join other students for peer discussions. They were accustomed to listening to 

Amy’s instructional input that she used almost half of the class time. However, there were instances 

when students’ were allowed to self-direct their learning individually. Students would then put their 

heads down in pin-drop silence and worked individually.  

Everyone seemed compliant with classroom rules that she never spelled out but posted on the class 

wall. Most of the time, Amy appeared to be a knowledge expert who served to transmit information 

more often and gave her examples of how to accomplish the tasks. It was her routine to teach by 

guiding, directing, and encouraging her students to follow her approach to work on the prescribed 

sequence or self-direct their learning.  

The observed reading, writing, and speech activities were seen as the recording of information as a 

product, she thought her students should produce or articulate that later worked for revision purposes. 

She liked to assess students’ writing as performances with her feedback as correction of errors as she 

followed the standard NCEA assessment criteria. On the occasion when she liked to mention the 

corrections and feedback on students’ work, she aimed to either highlight errors or use those 

corrections to model the explanation writing processes that students passively listen as they were 

required to follow in future writings. In almost every lesson that I observe she appeared to use a 

combination of transmission pedagogy and personalised learning approaches.        

Overall, this was a structured classroom in relation to the sequenced instructions that Amy had 

orchestrated with textbook curriculum and online articles and videos that students can access through 

OneNote class notebook digital platform. The descriptions and interpretations given here are based on 

six one-hour-long lessons that were recorded during a period of five weeks. 
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5.3.2 Literacy practices in Amy’s classroom 

Table 10 (given below) summarizes the range of literacy activities in Amy’s Year 12 biology. 

Classroom observation shows the integration of both print and digital means in the classroom language 

and literacy practices. Within the teacher’s designed blend, there seemed a balance between the use of 

One Note class notebook resource (digital text) and Scipad workbook (printed text) that served to 

communicate the curriculum content. The digital text used in Amy’s classroom had embedded links for 

videos, information articles, padlet wall, and activity pages. It also involved self-directed information 

search activities with a combination of individual and group activities and interactions. In usual class 

practices, students listened to the teacher’s instructions followed by the individual work on activities. 

These activities included reading the digital text, watching YouTube videos, searching for Google 

images and information, short answers writing, multimodal text composition, and peer discussions.  
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Activity types 

  

School dominated literacy practices 

 

 

 

Students’ self-

generated literacy 

practices 

Title  Text 

types 

Activity Description Whole class-

individual/group 

Reading 

types 

Writing types Listening/speaking types Example of 

visuals 

Specialized 
cells functions 
 

Digital 
and 
printed 
text 

Listen to the lesson instructions. 
Students searched information 
and Googled images online, 
synthesize information and wrote 
explanation text (specialized 

cells) and uploaded their work on 
Schoology, received teacher’s 
feedback online, listened, and 
watched the teacher’s feedback as 
a whole-class discussion while 
she displayed the feedback on the 
projector. The students took the 
projector picture for revisions 

purposes.  
 

Whole -class 
instructions-Self-
directed information 
search and 
explanation writing, 

teacher’s feedback- 
whole-class 
discussion 
 
 
 
 
 

Digital text 
reading 

Note making, 
Explanation text 

Classroom instructions, 
Teacher’s detailed 
feedback 

Information 
articles with 
images, 
Google 
images, 

 
Projector 
displaying 
students’ 
work 

 

Cell structure Digital 
and 
printed  
text 

Listen to the lesson instructions. 
Students drew the animal and 
plant cells, labeled the organelles 
names (while some of them 
copied the organelles names), 
answered the teacher’s questions 

followed by definition writing, 
copied the terminology 
definitions on ‘vocab grid’ from 
online information.    
 

Whole -class 
instructions- 
Individual students’ 
activities / whole class 
participation for 
labeling and 

answering the 
teacher’s questions 

 Drawings, 
labeling 

Classroom instructions. 
Whole-class discussion 

Google 
images 

copied the organelle's 
names from Google 
images. Copied the 
terminology 
definitions through 
online information 

search.    
  

Active and 
passive 

transport 

Digital 
text 

Listen to the teacher’s 
instructions and worked on a 

series of activities. Later on, 
students collaborated to 
synthesise and share their posts 
on padlet wall for daily life 
examples of active and passive 
transport. 
 

Whole -class 
instructions-

individual student’s 
activities- whole class 
participation and 
information sharing 

Digital text 
reading 

Note making and 
composing a post 

for sharing on 
Padlet 
 

Group discussion (peer 
collaboration) 

Information 
articles, 

Google 
images, Padlet 
interface 

 

Table 10: Range of literacy practices in Amy’s Year 12 biology 
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Functions of 
cell organelles 
 
 

 

Digital 
and 
printed  
text 

watched and listened to the 
YouTube video repeatedly and 
jotted down notes for the 
functions of cell organelles and 

compared notes with peers. 

Individual note-
making- peer 
discussions  

Digital text 
reading 

Note making Classroom instructions, 
video’s descriptions, 
peer discussions 

YouTube 
video 

Reading the transcript 
rather than listening to 
the descriptions. 

Factors 
affecting the 
rate of 
photosynthesis 
 
 

 
 
 

Digital 
text 

Listened to the teacher’s 
instructions. Later on, students 
read the digital text and generate 
the question based on their read 
text and discussed ideas with 
peers. Exchange the groups and 

repeat the activity. 
 
 
 
 
 

Whole class 
instructions- 
individual reading-
peer discussions 

Digital text 
reading 

Writing questions 
based on text 
reading 

Classroom instructions, 
peer discussions 

Images and 
graphic 
representation 
of data 

 

Cell-transport 
processes 

 
 

Digital 
text 

Listen to the lesson instructions. 
search Wikipedia, and online 

information and prepared A3 
poster. Watched and listened to 
the yoYou Tube video to 
understand how to paste a 
background picture on their 
poster (prepared with Microsoft 
word) search Wikipedia. 
 

Whole class 
instructions- peer 

collaboration 

Digital text 
reading 

Note making Classroom instructions, 
peer discussions 

YouTube 
video, Google 

images 

Watched and listened 
to the YouTube video 

to understand how to 
paste a background 
picture on their poster 
(prepared with 
Microsoft Word), 
search Wikipedia  



145 

 

5.3.3 Amy’s philosophy of teaching science literacy 

This section is a brief description of Amy’s literacy beliefs that appeared to guide her pedagogical 

practices in Year 12 biology. 

Amy believed that literacy is all about what was stated on the NZQA website. She expressed that “it 

just summarizes everything that I believe literacy is” (May 10, final interview). She elaborated her 

thinking and said that:  

I think it is to do with written, spoken, and gestures. It is learning and working through what 

you understand through these means (May 10, final interview). 

Amy’s literacy beliefs characterise literacy as meaning-making resources that help students to learn and 

work through literacy tasks. These cognitive skills or processes involved in sense-making deploy 

multimodal means as sounds and sign language. She also emphasised communication as she 

mentioned:  

 

It’s not just the interpretations. Literacy for me is the ability to communicate your 

interpretation. I think if there is no communication of what you understand then it is not true 

literacy. So you receive, and you give back. This means what you understood and interpreted 

and what you give back through communication should be the same. (May 10, final interview) 

 

This statement implies that she thought literacy in terms of making interpretations and communicate 

meanings in the social or interactive context that was in stark contrast with her pedagogical practices. 

However, her understanding connotes the transmission of ideas. Amy thought that a combination of 

print and digital means in pedagogy was important to meet the needs of 21st-century learners. She 

expressed her beliefs in these words: 

 

As human beings, we all are born with different senses, and more we use all our senses the 

better we can interpret what we read and write. Reading and writing with printed and digital 

means allows students to better understand the text. (May 10, final interview) 

 

In her thoughts, this also enabled her to “value the way her students wanted to accomplish the task” 

(May 10, final interview).   
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In line with her thoughts of integrating technology in literacy instructions, Amy mentioned that 

technology-enabled self-direction as her students tended to work at their own pace and negotiate their 

learning themselves. By adding self-directed activities in structured lessons, she thought she could 

change the long-held perception of teachers as a knowledgable authority. She expressed her thoughts 

and said: 

 

the teacher is not the only right person who knows everything or who could not make mistakes. 

In my thinking, by using self-directed activities I am affording my students to be the leader of 

their own learning. (May 9, informal talk) 

 

Here Amy’s statement contradicts actual class practices when her instructional input meant to transmit 

knowledge for most of the class time that referred her role as a knowledgeable authority than explicit 

recognition of and drawing on students’ prior understanding.  Amy also articulated the value of 

‘multimodal literacy’ that appeared to provide rich meaning-making opportunities. In her thinking, this 

arouses students’ engagement and motivation in literacy activities. She elaborated that: 

somehow this new generation is flooded with visuals. I think if I do not use the visuals in 

science lessons it might be boring or it could have some negative effects on their learning (April 

4, informal talk).  

In line with her thoughts in teaching practices, I observed an example when she drew on multimodal 

pedagogical practices to teach the structure and functions of the ‘fluid mosaic model’. For this, she 

used a colored image (on the projector), drew the single phospholipid layer on the whiteboard, and used 

her hands to show the bilayer structure by placing them horizontally over each other.  

To organise the daily lesson plans28 the use of Solo taxonomy appeared to be a guiding principle in 

Amy’s thoughts and practices. She mentioned that besides its use in lesson planning, the classroom 

discussions based on the use of taxonomy to respond questions had encouraged her students to reflect 

on their learning processes. For this, she thought that students come up with comprehensive 

explanations that could meet the excellence in achievement standards. Amy said that such discussion 

was helpful because: 

 
28 Lesson plans – are the detailed descriptions of the instructional sequence for a lesson. It serves as teacher’s guide how to 

run a lesson with description of explicit goals, procedures, and worksheets. 
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students can’t reach the excellence level in their thinking and writing if they don’t know the 

definitions and how to present a response at the basic levels of identifying and defining (May 

10, final interview). 

So far in this section, I summarised Amy’s perceptions about literacy theory and her instructional 

planning based on what she thought could best help her students learning. Now I will briefly discuss 

some of the typical activities observed in her Year 12 biology. 

Amy liked to start every lesson with detailed instructional input. This input took many forms depending 

on the learning objectives. This includes lectures, explanations, modeling, and general introductions. 

During this time, Amy tended to follow transmission pedagogy that aimed to impose subject contents. 

Moreover, there were instances for self-directed activities – technology-mediated practices – that 

engaged them individually followed by the peer discussion in pairs. It was usual to observe the use of a 

variety of methods and resources to meet the task demands. For instance, to accomplish the teaching 

course content by explanation, Amy tended to use Powerpoints, directed her students to take notes in 

their topic books, and later on post Powerpoint on Schoology for revision purposes. It was her routine 

to teach course contents by repeatedly referring to the images, highlighting the most common 

misconceptions, writing the keywords, arranging information in flowcharts, drawing and labeling the 

diagrams on the whiteboard, using gestures or signs, and allowed students to ask questions for 

clarification.   

Language teaching specifically vocabulary teaching appeared to be a priority for Amy. For this, she 

liked to introduce every new topic with a review of difficult terminology in terms of vocabulary lists 

termed as a ‘vocab grid’. She justified the use of these activities in these words: 

 

science subject has a particular language and every science word has meanings often tied to the 

particular concept. So students need to understand and master each definition for science 

terminology. More often students lack a clear understanding of key terminology even when they 

thought that they could explain the difficult words, but in reality, they were unable to do that. 

(May 10, final interview) 

  

The classroom excerpt shows the pattern of teacher’s questioning and responses to students’ answers. 

In almost every observed literacy event Amy’s questioning was likely fact orientated. In response to 

such questions, students often gave short responses and receive Amy’s acceptance or rejection glance 

as she assessed their answers. Such short interactions as pedagogical practices like many other literacy 

events appeared to pay lip service to social aspects of meaning-making. In these activities, it was 
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Amy’s routine to highlight the terminology into bold coloured text, and add meanings after questioning 

students. One of such class interactions has been illustrated below:  

Amy: what is photolysis? Break this word into two parts – she said while she wrote the word on the 

whiteboard. 

Sana: photo and lysis 

Amy: yes, what does that mean? 

Sana: light? 

Amy: what about lysis? 

Sana: it looks like an analysis 

Amy: No it means cut… like there is a breakage of something. So we use light to cut or to break water. 

(May 7, transcript).  

This activity depicts Amy’s focus on vocabulary/science terminology and making sense of it that in her 

thoughts often makes science learning difficult for her students. Amy appeared to use peer checking 

methods to enhance students’ self-regulation, collaboration, and language understanding. However, 

these practices usually served to repeat the recorded information. For this, she instructs her students to 

share and discuss their written notes with peers and repeat this practice by swapping their fellows. 

When asked for explication she replied that: 

 

I found that when I check the students’ answers and explain to them why it is wrong, I tend to 

use the same language that I think some of them do not get. By sharing their ideas with their 

fellows I think they do not feel embarrassed if they get wrong. Everyone gets an opportunity to 

explain the science ideas in their own language. Therefore, I always try to use at least some 

levels of peer checking, assessment, or discussions in class practices. (May 19, informal talk) 

 

In terms of technology mediation, her designed blend – course content on One Note class notebook – 

used technology to display the course content only. Apart from using technology for information 

display in almost every observed literacy event, there was evidence of teaching new writing genres in 

reference to the students’ posts on padlet wall activity. Overall, Amy appeared to hold operational skills 

and affordances of software use and liked to scaffold her students’ operational skills on demand. 
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5.3.4 Key vignettes 

The literacy moments described below tend to highlight observed literacy events for a combination of 

transmission, collaboration, self-directed, print-based, and multimodal literacy learning practices. 

5.3.4.1 ‘vocab grid’ and assessment of terminology 

This vignette takes into account Amy’s pedagogical attempts to use traditional assessment for science 

terminology and tapping into students’ prior understanding with the control over students’ writings 

through designed worksheets. What is important about these moments is the illustration of Amy’s 

structured instructional sequence with no opportunities to talk science. The three distinct activity steps 

followed in one hour class time with an emphasis on learning science terminology have been illustrated 

below. It also highlights students’ responses for such a technology challenge as they copy-pasted 

information that served to undermine the classroom control and assessment purposes. 

It was the start of a new unit ‘cell processes’ that Amy was aiming to teach within the next couple of 

weeks. While giving instructions she said: 

Today I want you to work on three sequenced activities that help you to understand what makes 

the difference between animal and plant cells regarding their organelles that carry out different 

functions in the cells (March 27, transcript). 

She displayed the activity page on the projector and logged in One Note class notebook teaching 

resource. Amy first introduced the topic as she discussed the general understanding of an organism’s 

life processes of growth, respiration, reproduction, and its relevance to the cellular processes in the 

tissues that make up the whole organism. Amy’s explanation seemed useful to understand the overall 

purpose of the unit and its link to students’ prior learning. As the first step in instructional sequence she 

drew two blank diagrams each for animal and plant cell and announced loudly: 

you have three minutes to label the organelles names for animal and plant cells either on your 

worksheets or on one Note interface without using any resource for reference (March 27, 

transcript). 

Everyone seemed busy while Amy was moving around to monitor the students’ work. After three 

minutes had gone, she randomly called the two students’ names to label the diagram. Mia (a Year 12 

student) was sitting at the front and busy labeling the two diagrams on her one Note notebook interface. 

She still needed to complete the labeling (first activity) when at once Amy announced the second 

activity step for which students were required to highlight the difference for animal and plant 

organelles by drawing and labeling a Venn diagram.  
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There was an unusual quiet to the classroom, and no one raised their hands as they usually did, to 

respond to Amy’s quest for identifying the common and different organelles names. Mia appeared 

agitated because she was able to remember the basic difference she learned in Year 10 science. At the 

same time, she was afraid of being called by Amy to label on the whiteboard. So she started browsing 

labeled Venn diagram like Ruby (another Year 12 student) who was sitting beside her. While Amy was 

moving around, she quickly opened the Google image interface and copied the organelle names and put 

up her hand suggesting that she was ready to be called for labeling science terms (see Figure 27). When 

questioned about the usefulness of this activity she responded that: 

 

this activity is useful for students to keep track of their learning science language and thinking 

processes because they have to write definitions before and after each biology unit. I 

experienced that sometimes students say we know these words but when asked to define in 

writing they can not do that. (March 27, transcript) 

 

As a third step in this planned sequence, students were needed to rate their terminology understanding 

in vocab grid tables. Later, based on this rating they were required to write the definitions of the 

science terms. After listening to Amy’s detailed instructional input, like many others who choose to 

work with activity worksheets, Larry and Robin who were sitting next to each other got their sheets and 

took the challenge to mark their understanding, but they seemed confused. Amy already mentioned that 

most of these terms were from their previous year's science. However, most of the students seemed 

unsure of their ability to write definitions according to the second and third levels mentioned in their 

worksheets. Their thoughts were getting muddled because they had to decide “either they know or 

don’t know,” as Amy said while introducing the task. Almost everyone was reluctant to mark 

themselves at zero level probably to hide their lack of knowledge. As class time was over Amy 

suggested students complete this activity for homework and upload or hand in the digital and printed 

versions as soon as possible. 

Over the next morning, Robin and Larry quietly put their vocab sheets on Amy’s table. To define most 

of the terms, they copy and pasted online information to communicate their learning at levels 2 and 3 

(the rating system to communicate understanding a shown in Figure 27). On the following week Amy 

received students’ assignments, she emailed me her feedback for only one student (see Figure 28) she 

thought he knew the terms and defined accordingly (March 29, email). 
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Figure  27: An example of a vocab grid – Screenshot (pp. 1-2) 
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Figure 28: Student’s writing on a vocab grid and teacher’s comments – Red highlights 
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Figure 29: The written assignment as A3 poster – Screenshot 

After completion of the unit, Amy’s students prepared a written assignment for revisions purposes (see 

Figure 29). Analysis of this written piece of work suggests students’ meaning-making practices in 

reference to the overloaded and copied written text they composed that suggest no more than a 

multimodal makeover. Even though each downloaded image from ‘Goole images’ correspond to each 

segment of written text, however, it is hard to follow this linking. An enlarge cell structure placed as a 

background image indicated students ‘self-selected’ practice for which a group of two students have 

collaborated. Since language and visual modes dominate in this classroom for communicating intended 
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meanings, students’ composed text likely foregrounded similar visual and written modes. Overall, the 

texts were copied with minor paraphrasing and editing that suggest students’ engagement in a passive 

or receptive sign-making activity.  

5.3.4.2 Feedback practices 

Through this literacy activity, Amy tended to control the content and sequence of teaching as she 

played the role of a transmission teacher. The feedback practices as illustrated in this vignette could be 

an opportunity for a teacher to signal her expectations for students to grasp the step- by- step processes 

to generate active interpretations. It appeared that she herself had understood such processes while she 

controlled the knowledge in enacted pedagogy. However, such practice was devoid of any opportunity 

for students’ collaborative discussions. To the researcher’s understanding students would be given the 

responsibility to evaluate, reflect and play the role of the active meaning-makers on their writing 

processes by gaining access to other students’ work through teacher’s mediation for spoken or digitally 

based discursive practices.  

Amy wanted her students to inquire about what makes specialized cells specific for the functions they 

carry out in plant and animal cells. Her planned instructions for this task required students to search 

online information and write explanation text and upload their work on OneNote class notebook for 

assessment purposes. After assessing the individual student’s work and communicating her feedback 

individually through one Note class notebook she copied students’ responses on a Microsoft word 

page, displayed the page on a projector (as shown in Figure 30) and discussed the detailed feedback in 

these words:  

 

I have put some of the responses here on this page. So you can see how I want you to think. So 

we will discuss two examples one plant and one animal specialized cells.  One of the functions I 

have given in the task is … the root hair cell has a large surface area because you know that in 

plant cells the root hair cell is under the ground. Obviously, it is for the absorption of the water 

and the energy through the membrane. So the question is why do the root hair cell has a large 

surface area. The first student has given the response as … to absorb water … so the large and 

absorb water… these are the two words. So this student told me that through the large surface 

area water comes inside the root. But why do root hair cell has a large as opposed to the small 

surface area? So my explanation would be … to absorb the larger amount of water.  

This question needs an explanation of the word large … and why it is large? Now, this student 

said … more space … that’s good that goes with the large surface area before it stores it must 

do what? Now this task needs some explanation about transport. My explanation for a thin cell 
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wall would be that … because if it is thicker, it is harder … the movement would be slower, and 

if it is thinner, then the movement of water would be easier and faster. So the larger surface area 

is related to the greater rates of diffusions, and the thickness of the cell wall. You got to push 

your thinking and remember in biology we can’t assume that my students know unless it is 

written and explained to me clearly. So I need the words of explanation that should be clear 

enough to convey the meanings. (April 10, transcript of teacher’s talk) 

 

Figure 30: Students’ responses and Amy’s feedback – Red highlights 

The above excerpt showed that Amy’s feedback was comprehensive to guide her students for their 

future writing assignments. In her feedback, she used questions, comments, and specific language 

features to model how students’ can compose a detailed explanatory text. Adding more layers for so-

called participatory practices, after this feedback Amy suggested that her students take a photo of the 

projector with their mobiles and save it in documents for revision purposes. 
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5.3.4.3 Information sharing – use of Padlet wall 

Another brief moment of practice that was observed only one time during the data collection period 

was information sharing on a padlet wall. This literacy event exemplifies how Amy used online 

information search and sharing activity to make students’ learning more engaging, multimodal and 

relevant to real-life practices.  

This was the end of the unit cell processes and Amy wanted to reinforce the concept ‘active and passive 

transport’ by allowing her students’ to search daily life examples of this concept. Today her students 

appeared motivated because they were going to participate in peer discussions, search online 

information, compose, and post information on an online bulletin board for which Amy had created a 

link on the Padlet application.  

Following the lesson instructions, students were engrossed in reading online information and writing 

the examples of active and passive transport as they used the modes of words, symbols, and images 

(see Figure 31) to compose a post. Within the next few minutes of lesson instructions, many pop-ups 

can be seen as students posted their writing on the padlet wall that Amy displayed on a projector. This 

was an example of real-time collaboration not only within the classroom boundaries rather as a learning 

community students combined their ideas and shared it online as Amy published this page online. 

Because this writing aimed to communicate with the online community Amy and students’ were more 

concerned for the chosen layout, the writing genre, images, and use of correct punctuation than in 

traditional writing practice that more often aimed for classroom assessment.  
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Figure 31: Students’ posts on Padlet pinboard – Screenshot 

5.3.4.4 Visual representations and pedagogical practices 

This moment of practice indicates the pedagogical ways to use visual representations for the reception 

of meanings. This passive reception likely leads to students’ reproduction of language features that 

were used in the subtitle and video documentary.    

Amy’s wanted to add variety in class practices, so the use of YouTube video animations (see Figure 

32) was usual in her pedagogical practices. Following are the instructions as she wanted students’ to 

learn concepts and use language on her terms and conditions rather than using this opportunity to 

generate and share meanings in a whole-class discussion. 

 

I want you to make a table and jot down the information under four organelles names as 

Endoplasmic reticulum, Ribosomes, Golgi bodies, and Lysosomes. Listen repeatedly and make 
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short notes on your topic books and compare your notes with your peers. You have fifteen 

minutes to complete this activity she said. (26 April, transcript of teacher’s talk) 

 

 

                       Figure 32: Cell organelles and their functions – YouTube video screenshot 

Following her instructions, the pin-drop silence was usual in Amy’s class that indicated her students’ 

engagement following the prescribed task. However, this was not the case for Ruby who seemed 

disengaged after she opened the embedded video link because she seemed unable to make sense of the 

animation and wanted to get Amy’s help. While Amy was busy with Lucas who was absent in the last 

few lessons. Ruby looked around for some time and started reading the transcript and copied wording 

from the written subtitle to make notes (see Figure 33). Similarly, she seemed quiet and spoke a few 

words while most others were occupied in taking turns to compare their notes in the following peer 

discussion activity. 

 

Figure 33: Student’s copied notes – Screenshot 
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5.3.5 Categories of literacy practices in Amy’s Year 12 biology 

In Amy’s Year 12 biology the observed literacy practices (see Table 11) are categorised as four distinct 

types of multimodal, traditional, science-specific, and participatory culture practices. Almost in every 

lesson multimodal text was used and students’ were required to accomplish these tasks as self-directed 

or group-oriented (paired) activities. Traditional and multimodal teaching practices dominated for most 

of the class time. However, in class practices, there were fewer opportunities for students to practice 

disciplinary literacy while joining in the whole class discussions to actively construct science 

knowledge. In almost every literacy event, Amy tended to disseminate the course contents with follow 

up text reproduction and passive meaning reception activities.   
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Multimodal literacy practices 

 

 

 

 

 

 

 

 

 

 

 

Traditional literacy practices 

 

 

 

 

 

 

Discipline-specific literacy 

practices 

 

 

Participatory literacy 

practices 

     

    Working with digital text students: 

• searched for information and Google images online and synthesize information to explain the functions of 

specialized cells functions in plant and animal cells. 

•  watched and listened to the YouTube video repeatedly and typed notes for the functions of cell organelles. 

• search Wikipedia downloaded and prepared notes as a bullet point. Then they watched a YouTube video to know 
how they can paste a background image on Microsoft office software and prepared their poster. 

• watched and listened to the teacher’s feedback for writing an explanation text on the overhead projector. 

• read the digital text and based on their reading and wrote questions. 

• collaborated in pairs and post the information on padlet wall as daily life examples of active and passive 

transport.  

 

  

    Working with printed text on paper or whiteboard students collaborated and : 

• listened to the lesson’s instructions and made notes on their topic book. 

• answered the teacher’s questions and wrote the short notes in Scipad workbook. 

• Collaborated in peer discussions to compare their written notes. 
 

 

    Engaging in literacy practices that are specific to science  discipline students:   

• drew the animal and plant cells followed by labeling the common and different organelles' names.   

 

 

    Using literacy skills while working with digital media and traditional literacy students:  

• searched information and Google images online and synthesize information. 

• Listened and watched a YouTube video and make notes for organelles functions. 

• searched Wikipedia watched and listened aYouTube video to understand how to paste a background picture on 

Microsoft word, search Wikipedia. 

• worked in pairs to synthesise information and swap their groups repeatedly to compare their written notes.  

• students collaborated to publish information online. 

 

 

Table 11: Categories of literacy practices in Amy’s Year 12 biology 
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5.3.6 Issues raised by Amy’s pedagogical approach 

Teaching and learning practices in science classrooms seemed to create a certain dilemma in reference 

to multiliteracies pedagogical approaches. This section identifies the overview of these dilemmas with 

elaborated discussion given in chapter 6 of this study. 

1. A dilemma between teachers’ text selection of traditional content knowledge in print literacy 

versus students’ preferences for using digital texts. 

Students’ abilities in multiliteracies for being cognitively and socially literate necessitates active 

engagement in a variety of texts or information (Anstsey & Bull, 2006). Preference for using 

conventional screen hosted texts will not prepare students as proficient meaning-makers in technology-

mediated environments. Similarly, the use of digital text with pedagogical practices in information 

transfer practices (Kern, 2003) should not gain prominence. A new pedagogical approach is needed 

with pedagogical scaffolds for students’ successful literacy attainment with a variety of text types. 

  

2. A dilemma between the teachers’ control of knowledge versus students’ control of knowledge 

to generate and communicate meanings. 

Students’ abilities in multiliteracies lie with the recognition that a particular context requires certain 

literacy practices to be strategically applied in a setting (Anstsey & Bull, 2006). In a pedagogical sense, 

designed pedagogy should take into account how far students have access to opportunities to devise 

their strategies in using language to make meanings that lead to their control over the knowledge 

construction processes. In other words, science teachers should not be an expository teacher who aims 

to solely control the literacy pedagogy and transfer the contents to be learned.    

Chapter summary 

This chapter has offered an interpretation of three science teachers’ pedagogical practices, their 

philosophies, the observed practices, and some of the artefacts that were collected from the 

observations. In presenting the work of these teachers, I have tried to understand and interpret how 

science teachers are handling the secondary Discourse in enacting literacy as meaning-making practices 

and ways to work with new literacies.  

Taken together, the three cases provide a vignette of secondary science teaching in New Zealand 

schools. They are in line with the interpretive paradigms that I explained in chapter 3, and my 

observations were affected by my prior readings of theories of literacy as explained in Chapter two of 

the thesis. I do not claim that this tells the complete truth about science teaching and literacy in New 

Zealand. However, these case studies give us a rich picture of what is happening in science 

 



162 

 

classrooms. The analytical points and significant issues drawn from each case are further elaborated, 

interpreted and compared in the following chapter where I identify what I see as the salient framework 

for thinking about a continuum of literacy practices.  
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CHAPTER SIX: COMPARISION AND DISCUSSION 

This study aimed to explore whether or not there was evidence to support the idea of the ‘dominant 

story’ about how literacy practices in schools are being transformed. The previous two chapters have 

focused on: the overall classroom contexts of three science teachers (chapter 4); and the types of 

literacy practices that took place in those classrooms (chapter 5). This chapter draws out some of the 

over-arching themes and dilemmas concerning the state of literacy in New Zealand secondary science 

classrooms.  

In this analysis, I have identified four frameworks that have particular strengths for explaining and 

understanding the continuum of literacy practices across the three classrooms. These are Street’s (1993) 

distinction between ‘schooled’ and ‘self-generated’ literacy practices, Jenkins et al.’s (2009) notions of 

‘participatory culture’, Lankshear and Knobel’s (2007) ‘technical and ethos’ stuff of new literacies and 

Green and Beavis’s (2012) ‘3-D literacy’. Having discussed these frameworks and offered some 

examples of how these are reflected in the three classrooms, I identify a series of dilemmas which, I 

suggest, are indicative of how far science pedagogy has enacted the new and multiliteracy practices. 

6.1 Dominant – schooled/ vernacular – self-generated literacies in three secondary 

      science classrooms    

This section provides a discussion that aims to foreground the complex sociocultural meaning-making 

processes in three science classrooms. As a starting point for analysis, I draw on Street’s (1993) 

distinction between formal/ schooled and vernacular/ self-generated literacy practices.  

According to Street (1993), schooled literacy practices are determined and regulated by others. In the 

school context, these include formally decided and enacted literacies orchestrated by the teacher that 

aimed to improve students’ learning and in particular to increase their chances of success in 

standardized examinations. Self-generated literacies, by contrast, involve literacy choices which often 

arise while students work with technology in the school context. The data tables for each case – 

included in chapter 5 – show the existence of both dominant/ schooled and vernacular /self-generated 

categories of literacy practice for each of the three classrooms.  

The underlying premise of this discussion is the idea that learning to use language necessitates the 

pedagogical processes of socialisation and enculturation through mediated social interactions. As part 

of this discussion, four interrelated issues have been explored: (1) what characterises the literacy 

cultures in terms of language use in three science classrooms; (2) how engagement in language use and 

literacy practices result in either generic or discipline-specific literacy; (3) what are the overall effects 

of the vernacular literacy practices; (4) what are the teacher’s responsibilities in setting up 

communication norms and social processes for students’ science learning. As noted in this study there 
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was not a clear demarcation between science teachers’ and students' written and spoken discourses. An 

exploration of the discourse processes means a recognition of the ways teachers’ and students’ speech 

and writing involving texts and technologies serve to either support or constraint students’ literacy 

repertoire in the generation of meanings. 

6.1.1 Language use and literate actions in Steve’s classroom  

The 1970s construction of literacy in reference to meaning making and distinct communication systems 

(see Barnes, 1976) involving teachers’ and students’ joint efforts in negotiating and enacting the 

curriculum was based on a particular view of how language works. According to this view, language 

works in two ways in the classroom context: first as a pattern of expectations; and second as a means of 

learning. As a pattern of expectations, language forms a communication system in which teachers 

attempt to control students’ meaning-making practices. However, as a means of learning, students use 

language to make sense of new ideas based on their prior understanding. 

In Steve’s classroom, in relation to dominant or schooled literacies, the technology mediation served to 

communicate the subject matter using authentic texts. The students were required to work with 

heterogeneous information and to draw hypotheses to solve problems within e-learning inquiry 

projects. Students were expected to self-direct their learning and to accomplish tasks at their own 

individual pace through a common curriculum sequence. They also had opportunities for sharing 

schooled literacies within the virtual space with some possibilities for group collaboration in the 

physical space for science learning (see Table 6, p. 104). 

In e-curriculum activities, a great deal of students’ engagement in talking science is needed to reshape 

school knowledge into purposefully assimilated action knowledge. It appeared as if Steve held implicit 

expectations that students would become self-responsible learners, however, in-class practices based on 

Steve’s pedagogy or language did not address this. Much of Steve’s observed talk served to introduce 

the topic and outline task demands rather than to clarify expectations regarding how students should 

learn. 

Language opportunities were seen to be available to the students through the means of ‘voice and 

choice’: students could opt for individual or collaborative execution of activities or to use language for 

off-task discussions. Neither Steve’s speech patterns were potent in directing students to listen in 

silence and he never compelled students to share their ideas when often he met with silence. Limited 

classroom interactions suggest that Steve’s expectations (see vignette 1) were for students to join in the 

class discussion on his terms – given the fact that such discussion served to introduce topics only rather 

than to explore the meanings of inquiry projects. Such limited interactions seemed to prevent students 
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from articulating their prior understanding or devising open class discussions. Moreover, teachers and 

students were never seen in a co-operative relationship to formulate and reshape mutual understanding.  

The writing was perhaps the students’ task, but for Steve, the task solely involved writing the topic of 

the day on the whiteboard only. Some of the students’ groups controlled the details of their dialogue as 

they made use of their strategies to solve either the technical issues in Steve’s absence (see vignette 3). 

They also tended to organise written responses after discussion and juxtaposed information through a 

variety of resources.  

However, there were apparent incompatibilities in language use amongst students because the available 

communication framework of ‘voice and choice’ meant implicit acceptance by some students of the 

available information. Students’ writing indicated mere reproduction of the online information to 

apparently satisfy their teacher and online submission for assessment purposes. For others, it meant 

interactively accomplished activities with groups to arrive at common understandings (see vignette 3). 

Students’ writing on digitally saved worksheets suggested the teacher’s control over the students’ 

language expressions, signalling the teacher’s expectations to simply rehearse the information. 

Students’ interactions with the digital text were the common pattern of literate actions in Steve’s 

classroom. The intertextual Matariki inquiry project (see vignette 1-3), comprising five text types (e.g., 

online articles, simulations, videos, printed texts, and artefacts) formed the core to communicate the 

inquiry. All texts were published materials that were printed or saved electronically. Students had the 

choice to read the digital text in varied conditions: alone, in groups, or by referring to other online texts 

for clarification (such as Google vocabulary search or information articles). Mainly, these interactions 

served the purpose of text comprehension and composition activities in terms of written responses or 

extractions. To the observer, despite the fact that students’ interaction with digital texts involved more 

than one person – probably physically distant individuals who composed and disseminated texts 

electronically. The very act of reading itself mostly did not involve the teacher and fellow students in 

making and sharing meanings and thus primarily a solitary process. 

These nonreciprocal interactions with the text have marked similarity with the view of reading as 

something an individual reader does with a text individually (see Bloom, 1986; Golden, 1990; Singer & 

Ruddell, 1985) and receives assessed performance on written responses. The prevalent meanings of 

literacy and literate actions in this classroom characterise reading as a generic process that individuals 

use to make meanings individually irrespective of the possibilities of the interactive, participative, and 

communicative processes with the classroom-based or online learning community. 
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6.1.2 Language use and literate actions in David’s classroom  

In David’s classroom, students were expected to capitalize on the group and whole-class discussions 

for knowledge construction. In class practices, for both teacher and students, schooled literacies were 

shared for most of the class time (see Table 8, p. 123).  

Speech and writing in this classroom appeared to operate as a tool for meaning making as well as 

communicating existing meanings. David’s speech utilized question forms, which tended to draw 

students into substantive discussions. This enabled him to examine students’ prior ideas and adjusting 

pedagogy accordingly (see vignette 1). The patterns identified in David’s replies to students’ answers 

(see vignette 3) suggested his commitment to valuing students’ views even though they simple and 

required modification and extension. This approach seemed to strengthen the students’ confidence that 

led to active interpretations and refined ideas. In doing so teacher and students were in a collaborative 

relationship. Similarly, there was evidence that David’s writing on the whiteboard or screen (see 

vignette 1-2) shaped the existing meanings through joint construction or exemplified and 

communicated the intended meanings while students independently constructed their text. This 

teacher’s writing practices were suggestive of communal activities that were not observed in Steve’s or 

Amy’s classroom. The pedagogical act of setting up the small group discussions according to varied 

students’ abilities aimed to shape students’ participation in ‘talking science’. 

David tended to withdraw his authority temporarily (see vignette 3) such that students were then less 

directly constrained by the classroom expectations. Students seemed to embrace these opportunities as 

they came up with their own strategies to collaborate and acknowledge each other’s point of view, 

engaged in open interactive dialogue to share, animate or reshape their existing knowledge and tended 

to bridge the division between the old and the new in terms of ‘action knowledge’ (Barnes, 1976). In 

such discussions, students asked questions of a kind that invited others to surmise and elaborate (see 

vignette 3). Similarly, it was David’s routine to manage whole-class discussions for verbal 

clarifications of, and differences in students’ ideas before writing statements (joint constructions); he 

called students’ names to either explain or extend what already been said in the classroom. It is 

reasonable to suppose that both the speech and the writing functioned as a means to share and shape the 

meanings in the classroom learning community.  

David and his students' engagement in literate actions aimed at constructing the communication norms 

for participation in interpretive and interactive text construction activities (Santa Barbra Classroom 

Discourse Group, 1992). A variety of text interactions were evident, for example, in whole-class 

discussions based on published texts (Kahoot activity), students’ interactions with texts produced by 

different groups, group discussions involving oral texts produced by individual students and 

interpretation of the oral text (teacher’s instructions). Moreover, interaction through texts involved 
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David and the students in spoken discourse for text editing processes. The spoken, written and 

interpreted texts were mediated by that which students’ and teacher’s contributed in discussions. Such 

interactions suggest a pattern that imparts a ‘varied, dynamic, and interactive’ nature to literate actions 

into which constructing science ideas represented an internationally accomplished activity. Literacy or 

language learning in David’s classroom was suggestive of a ‘socially sanctioned’ cultural process 

where learning community members develop common criteria for ‘roles and relationship, rights and 

obligations’ in terms of what it means to deal with disjunctions, interpret, collaborate and arrive at 

common views while holding personal views, and construct texts through mutual negotiation that 

defines their membership (Green & Dixon, 1993; Kelly & Crawford, 1997).  

This means Discourse in David’s classroom “involve[d] agreed-upon combinations of linguistic and 

non-linguistic behaviors, values, goals, assumptions, and the like which social groups have evolved and 

which their members share” (Lankshear, 1997, p. 25). The actions and interactions were interpreted and 

enacted by participants in socially appropriate and particular ways in what Gee (2015) called ‘ways of 

being or forms of life’ as they engaged in shared ways of talking, believing, valuing, acting, and 

interacting with community members. There are instances when novices were initiated into a 

community of practice and apprenticing was achieved through socialisation. This could be seen in 

David’s attempts to stretch students’ discursive resources to attain fluency in performance (see Knobel 

& Lankshear, 2007; Lankshear, 1997).  

In line with Brown and Spang (2007), David attempted to use of students’ vernacular language to 

mediate their discursive identities. Several research studies have indicated that for many minority 

students a symbolic relationship between students’ primary language and the science-specific language 

valued at school appear to have conflicts (Brown, 2006; Fordham & Ogbu, 1986). In repeated 

instances, David tended to align minority students’ secondary discourses with their primary discourses 

to resolve such conflicts. In such literacy events, he used ethnic dialect as a hybrid mode of 

communication to explain science ideas. Such practices seemed mediated opportunities, and David’s 

attempts to change the secondary discourses by drawing on student’s lifeworld and connecting it with 

school knowledge probably led to their immersion into appropriating science language.  

With certain words and actions, David ventured across literacy events to co-constructively develop 

minority students’ D- Identity (Gee, 2000). In contrast to monologic spaces (Dudley-Marling, 2004) – 

teacher-controlled discussion as evident in Amy’s classroom – David tended to provide dialogic 

context (Aukerman & Schuldt, 2015) for active interactions. His words “there is a lot of student’s voice 

that should come through every time” (July 7, final interview) indicate his preference for listening to 

students’ ideas in discussion. In practices, he seemed to hold the interactional space open as he placed 

minority students in varying ability groups, reprimanded others if someone laughed and encouraged 
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verbalisation by taking on board their contributions and explicitly teaching conversational norms 

(Hikida, 2018; Maloch, 2005; Mӧller, 2004).            

By taking a sociocultural perspective, it is evident that the specialised ways of social interactions and 

meaning-making that led to knowledge construction and learning genres of explanation and reporting 

differentiated David’s classroom from the other two science classrooms. From this point of view, the 

enacted discourse enabled students’ access to certain conditions that had strong similarity with 

professional scientists who engage in doing science; as “members of a scientific field [they] construct a 

particular culture, particular to their community that both identifies them as members and demarcates 

them from others (Kelly, Chen & Crawford, 1998, p. 24). These pedagogical conditions or literate 

cultures in David’s class enabled the recognisability of social practices or science-specific Discourse 

with particular community members’ ways of being – as being a science teacher or being a science 

student. Moreover, pedagogical practices in David’s classroom exemplify disciplinary literacy in 

science because he tended to use reading, writing, and talking as tools, similar to the way disciplinary 

experts use these tools to construct disciplinary discourses. By way of exact contrast, in the observed 

literacy events, content area literacy appeared to dominate in Steve’s and Amy’s classrooms as they 

used generic literacy strategies to teach the disciplinary content (Greenleaf, Cribb, Howlett & Moore, 

2010). 

6.1.3 Language use and literate actions in Amy’s classroom  

 Amy tended to engage her students in a combination of structured and self-directed activities (see 

Table 10, p. 143). Students were monitored carefully to work with intended activities for most of the 

class time. As a result, in her classroom, the schooled literacies dominated. In Amy’s classroom, speech 

and writing operated as a means for presenting the knowledge that followed defined curriculum goals 

and maintaining authoritative relationships, which often led to limited opportunities for discussion and 

students’ pre-determined answers.   

The teacher’s questioning was more often fact-oriented, aimed at strictly controlling the substance of 

classroom conversation. In response to such questions, she expected to receive the preconceived 

answers (Carlsen, 1991; Lemke, 1990; Roth, 1996). Students’ responses worked as the articulation of 

ready-made guesses for gaining the teacher’s approval rather than as engaged participation in extended 

conversations or to highlight conflicting ideas. She tended to assess, rather than reply to the students’ 

responses. Such evaluations were based on her perceptions of the students’ performance with reference 

to the discipline’s criteria. There were instances when she tended to disseminate her interpretations of 

desired learning (see vignette 2). It is possible that she did not consider the role of the social context in 

managing open interactive discussions based on student-generated interpretations. The literacy event of 

peer discussions was employed to revise the recorded information or submit to the teacher’s views, 
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rather than to provide opportunities for the students to verbalize, reformulate or remake the meanings 

and language of science their own. 

Amy’s writing on the whiteboard seemed to distribute or disseminate knowledge. Structured writing 

practices with worksheets tended to reflect her philosophy of developing students’ abilities in managing 

the well-organized notes and summaries for revision purposes. However, in some practices, Amy’s 

writing served as written feedback or communication of her interpretations (see vignette 2). Students’ 

participation in question sessions equated to tacit acceptance of meanings rather than the expectation 

that students would take responsibility for formulating and expressing new meanings.  

In Amy’s classroom, the most common literate actions involved students’ interactions with the oral 

texts – teacher’s instructions based on published texts – and students’ interaction with the digital text 

followed by the production and repetition of the recorded information. Amy’s instructional input as a 

form of oral text – that worked as an isolated occurrence or a filler – had visual and written constituting 

elements that she juxtaposed to communicate the meanings of the subject matter. For Amy, such 

interactions meant active constructions of meanings and participation; however, for the students' such 

interactions represented nothing more than passive listening, reproduction, or extraction of the 

communicated meanings. Overall, observed literate actions in Amy’s classroom suggest the 

nonreciprocal and static acts of literacy.  

Apart from the discourse patterns in schooled literacies, there was evidence of self-generated literacy 

events in all three science classes. According to Barton (2007), before digital technologies, students 

liked to engage in illicit school literacy: they worked with print technologies to write secret notes, read 

texts other than ‘schooled’ texts and drew and wrote on classroom walls. This means that vernacular 

literacies are broader than students’ work with technologies. In this study, there was evidence of 

students’ engagement in vernacular literacies with print technologies. For instance, in David’s 

classroom, a student was engaged in doodling on his topic book.  

As would be expected, the most prevalent literacy practices in all three cases were formal and schooled 

rather than vernacular and self-generated practices. In Steve’s classroom, students worked on formally 

decided practices alongside their preferred practices that were mediated with technology. However, 

students had more choices than those in the other two classes in relation to the uptake of the self- 

generated literacies compared to schooled literacies. 

David’s assertive discipline style to control misbehaviors and his pedagogical attempts to maintain a 

learning community could be the reason for the limited possibilities for students’ off-task and self-

generated practices. Similarly, Amy tended to engage her students in a combination of structured and 

self-directed activities. Students were monitored carefully to work with intended activities for most of 
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the class time. As a result, in her classroom, the schooled literacies dominated, but I observed a few 

instances where students’ self-generated practices undermined Amy’s schooled literacies.  

Students’ engagement in vernacular practices appeared to exist at both ends of the spectrum of 

engagement or disengagement with schooled practices. On the one hand, the students’ engagement in 

the vernacular/self-generating practices of gaming, which was not expected as a regular part of class 

literacy practices, was an indication of their disengagement from schooled practices. On the other hand, 

students’ vernacular practices of information searches to compose infographics or to use YouTube 

videos to learn technical skills to work with software (in Steve’s and Amy’s classrooms) complemented 

the schooled practices. However, both types of students’ self-generated practices – which undermine or 

complement the schooled literacies – point toward the use of informal elements from the everyday 

activities of gaming or acquisition of technical knowledge and skills in out-of-school literate practices. 

In this sense, it can be inferred that the existence of these practices in the classroom setting blurred the 

boundaries of what is inside and outside a school context (Sefton-Green, 2013).  

Analysis of students’ self-generated practices, more specifically for gaming, revealed certain 

underlying factors that seemed to encourage students to participate in these practices. The extensive use 

of digital material in such a way that the teacher exposed students to digital instruction and content with 

minimal teacher input suggests that “an assumption was made that the computer would act as a third 

voice [or a] Trojan Horse, secretly bringing in the new approaches to learning” (Sutherland et al. 2004, 

p. 417). This was apparent at North Central High School, where a student-centered, self-directed, and 

personalized learning environment was likely considered as a Trojan Horse for students’ science 

learning.  

However, it is worth making clear that the students’ self-generated practices that appeared to 

supplement the schooled literacies were not supported and recognised by the teachers. Some students’ 

self-selected literacy practices enabled them to search for information and present their work 

innovatively, acquiring technical skills that were not an explicit component of formal activities. This is 

not a new phenomenon; Alvermann (2002) pointed out that students’ self-generated practices are not 

supported, privileged, or regulated like schooled literacies. This could be due to the standardized 

learning objectives or assessment criteria that direct the classroom pedagogy leading to a devaluing of 

such students’ skills and practices. Based on the finding, I want to suggest that teachers can take 

advantage of these as a valuable resource for encouraging socialisation in order to introduce and share 

students’ knowledge acquired through self-effort or in an informal home context. An effective strategy 

could be to include plenary sessions in which student groups listen to, offer ideas, and share their work 

with the class. Expert students will better accomplish a task and model good work for other students 

(Sutherland et al. 2004).  



171 

 

In line with a balanced approach to managing the individual and group activities, such sessions would 

perform a social and intellectual function because both teachers and students would draw on distributed 

expertise to enhance whole-class learning. Therefore, I would argue that these self-generated literacies 

should be harnessed by the teacher and explicitly used to develop students’ technical skills to help them 

to better represent their science learning.      

Overall, in reference to the effects of self-generated literacies, it can be stated that the extensive use of 

digital text with minimal instructional input has caused problems with classroom control. Blikstad-

Balas (2012) argued that:  

If schools fail to engage students in relevant educational internet-based literacy practices, 

students will continue to use the internet mainly for their personal vernacular practices, even at 

school (Blikstad-Balas, 2012, p. 49).  

So, teachers must harness these practices for school science or risk losing student engagement. 

What seems to be emerging from this discussion so far is that teachers and students are constructing a 

particular culture and meaning of literacy based on respective discourse opportunities for learning to be 

literate in each classroom that result in a continuum of communication patterns. As Barnes (1976) 

argued many years ago, there is a continuum of communication in classrooms that ranges between, at 

one extreme, the teacher’s complete control of the acquisition of scientific language and, at the other, 

students’ language and talk. In actual classrooms, there is a complex process whereby a common 

representation of science topics is worked out.  

On one end of this continuum, then, are the narrowly framed, authoritarian and teacher-directed literacy 

processes in which only one dimension of science – as were seen in Amy’s classroom – makes use of 

language in its final form or draft made available to students with the transmission of science learning. 

In this regard, Kelly’s (2007) study shows how the: 

ideological positioning of science where pedagogical goals of transmitting propositional content 

of the products of scientific communities left little room for justification, discussion, and re-

examination of science (p. 446).  

Situated on the other end of the continuum are discourse structures and patterns – as were seen in 

David’s classroom – where the rhythm of small-groups and whole-class interactions and discussions 

point to the “propositional, social, and expressive functions of language” (Cazden, 2001; Gallas, 1995), 

with the negotiated nature of interpersonal relationships entailed in group membership. The science 

ideas made available to students in David’s classroom were internationally accomplished and 

constructed through the exploratory use of language. Students not only gained access to the meaning 

system as they use language – that worked both as medium and product of culture. It also worked as a 
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set of strategies for interpreting the world and a means to reflect upon their interpretations and to 

communicate understanding. Science was the product of the social accomplishment and joint 

construction where interpretive pedagogical processes sanctioned the learning community to express 

and modify their identities “whose interests, questions, and the theories emerge from the inside-out, 

rather than the outside in” (Gallas, 1995, p. 101).  

Between these two extremes lies Steve’s classroom, wherein communication norms facilitate active use 

of language at the level of peer participation to only a few. For others, it appeared that the norms 

constrained the making and communicating of new meanings. Therefore, it could be argued that, in the 

contemporary science classroom, additional factors mean that the situation is even more complicated 

because of the commonly held assumption that students should have a voice and a strong sense of 

ownership of how they work with technology.  

Based on these findings, it is reasonable to argue that literacy practices in David’s classroom were 

partial in developing students’ scientific literacy because enacted pedagogy seemed to be confined to 

traditional literacies with dominant linguistic or written modal forms for making meanings. These 

practices fall short of infusing multimodal texts or science representations with respective pedagogical 

discourse for the development of students' multi-literacies in science (Lemke, 2000). The exploratory 

use of language only in David’s classroom enabled students to actively make meanings of all three 

classrooms, however, that suggests a little evidence of changing schooled literacies in secondary 

science context.  

6.2 Teacher’s role in setting up communication norms 

The above discussion revealed that coming to terms with new knowledge – development of scientific 

literacy – requires students’ engagement in significant language experiences with socially mediated 

processes that result in the remaking and recoding of old knowledge into new learning. The literature 

for knowledge construction in science suggests that this does not happen through language 

transmission because “Discourse is not mastered through overt instruction”. In a similar vein, new 

learning cannot be achieved through abandoning students to their own devices and using language by 

choice; rather, there is a need to provide opportunities for students “participation as a member of a 

group exhibit the practices of the discourse” (Kelly, 2011, p. 62-63). The language use and literate 

actions discussed so far in this chapter raise an important issue regarding the role of teachers. It is 

submitted that this role should include responsibility for mediating knowledge, language, and 

interpretations through setting up communication norms and social processes for students’ science 

learning.   
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According to Barnes (1976) students' ability to take an active part in knowledge formulations is partly 

controlled by the intensions and expectations which they bring to the lesson and partly by the 

communication patterns set by the teachers that they encounter in class. Students’ strategies for making 

meanings are filtered through the available communication framework enacted by the teacher. This 

seems true to the literacy practices in David’s and Steve’s classrooms, where some of the students 

seemed unwilling to participate in small group discussions. In David’s classroom, this unwillingness 

appeared to be linked to their encounter with conflicting secondary discourse than their primary 

discourse. While in Steve’s classroom, it seemed that students interpreted teachers’ expectations to 

inform their own choices for language use and learning science. Teachers in both these classrooms 

appeared to take different roles in order to manage such events. 

David seemed to be aware of such discourse differences and managed pedagogy accordingly: he used 

students’ vernacular language and forced them to participate in collaborative discussions. In doing so, 

he appeared to be explicitly committed to encouraging students’ active participation and language 

learning. David’s classroom was an example where established communication patterns permit 

language as a precondition of culture because it imparts both implicit and explicit rules and criteria for 

the enactment of regular material practices that make possible the students’ access to meanings and 

language. Students’ language learning as a product of culture seems to be linked to shared cultural 

practices indicating individuals’ participation – science teachers and students – in gaining a repertoire 

comprising ‘in sync-ness’ and ‘being-doing’ of classroom Discourse (Gee, 2015; Lankshear, 1997). 

For developing repertoire in language use David acknowledged the role of social context while 

inducting his students in scaffolded interactive dialogues. In such a classroom, student encounter an 

interpretive system that results in learning to make sense, explore, and persuade rather than to use 

language for transmission of information (Sutton, 1996). In managing communication norms for the 

enactment of science-specific Discourse, David attempted to play a role “analogous to ‘first violin’ in 

an orchestra – sometimes leading, sometimes playing with and sometimes being silent” (Sutherland et 

al. 2004, p. 420).  

In contrast to such a participative teaching role, the discourse possibilities and available communication 

framework in Steve’s classroom tended to allow and/or constrict students’ participation at the same 

time. The observed literacy events that likely constrict students’ participation seems to be linked with 

Steve’s adapted pedagogy that discounts the conscious recognition of the role of social context for 

language use. This also points to the lack of his tacit understanding as to how to manage the standards 

and levels of ‘voice and choice’ in accord with the e-curriculum to develop students’ active 

interpretations and participation. 
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To the observer, Steve’s dependence on the e-learning content knowledge causes most of his students 

to misinterpret the communication pattern as they attempted to passively receive and communicate 

meanings delivered through the e-curriculum portal. It is likely that Steve dismissed the role of 

enacting situational push on students who otherwise were unwilling to participate and take risks in 

using the language for active construction of their own viewpoints and meanings. Steve’s pedagogical 

practices in this study suggests the teachers’ minor role in setting up effective communication norms 

for the development of students’ scientific literacy. In between the roles of David and Steve lies that of 

Amy’s in managing communication norms for teacher dominated knowledge transmission and 

students’ compliance in passive reception of meanings.    

Another way to explore the teacher’s mediation of students’ repertoire or fluent performance in 

discourse processes is to consider the extent to which the pedagogical conditions in each classroom 

balance the components of ‘acquisition’ and ‘learning’. According to Gee (2015): 

acquisition is a process of acquiring something (usually subconsciously) by exposure to models, 

a process of trial and error, and practice within social groups, without formal teaching (p. 189). 

Learning, on the other hand, is a “process that involves conscious knowledge gained through teaching 

or through certain life experiences that trigger conscious reflection” (ibid). Learners’ engagement with 

natural and meaningful contexts leads to acquisition, while what is to be learned in terms of teaching 

requires the breakdown of the task into its analytical parts with explicit explanations for students’ 

learning. Since discourses are learned through acquisition as learners experience apprenticeship, 

learning in terms of explicit teaching could be used to facilitate learners’ meta-knowledge. It is argued 

that students’ repertoire of Discourses can be built through managing a balance of acquisition and 

learning where apprenticeship must precede learning (ibid).   

Viewed in this way, pedagogical opportunities in David’s classroom were balanced and rhythmed 

because the teacher’s modeling and mentoring episodes followed students’ trial and error processes 

with speech and writing practice in small group discussions. In such teaching episodes, David appeared 

to focus on rendering the rules, values, and procedures of classroom Discourse explicit and accessible 

for students. Steve’s and Amy’s classroom contexts represent the two opposing poles of this 

continuum, with Steve giving exposure to authentic texts and acquisition opportunities in e-learning 

contexts and Amy repeating patterns of explicit teacher’s instructions with implicit rules for students’ 

participation. This means teachers’ in both these classrooms were seen in partially mediating roles due 

to imbalanced opportunities for acquisition and learning.           

Taken together, the above discussion suggests that a communication framework that imparts ways of 

meaning-making in a learning community is constituted by vital pedagogical conditions. These include: 
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recognition of social context; managing interpretive systems; and mentoring for balanced aspects of 

acquisition and learning for the development of discipline-specific Discourses that result into students’ 

active interactions, dialogues, and collaborative constructions to reflect, synthesise and communicate 

meanings. In such a learning community, literacy, and language function as both medium and product 

of culture to make and communicate meanings simultaneously. 

6.3 new literacy practices in three secondary science classrooms 

This section explores the evidence of changing literacies in terms of how far science classroom 

literacies are indicative of new pedagogical approaches and practices in meaning-making, marked by a 

social and multimodal orientation than conventional literacies. For this, I pick out the literacy practices 

relevant to ‘participation culture’ from each individual case (attached in Appendix 7). What follows is a 

comparison of three cases for which reference has been drawn from an idealised paradigm case 

(Lankshear & Knobel, 2007) of new literacies and Jenkins et al.’s (2009) framework.  

Based on the analysis of literacy practices, this study argues that pedagogical practices fail to align with 

the new in new literacy practices. The nature of text-mediated practices in Steve’s and Amy’s 

classrooms characterise them as neither the paradigm case nor the peripheral case of new literacies 

because of the dominant technologised conventional literacies aspects rather than the enactment of new 

technical stuff and new ethos stuff. However, David's classroom represents the peripheral case of new 

literacies in the enactment of the new ethos of social learning in negotiating and sharing meanings 

while drawing on distributed expertise in classroom-based learning community without using 

technology. Similarly, pedagogical approaches fall short of enacting interactive dialogues using 

multimodal science representations for students’ engagement in new literacies. Moreover, there was 

scarce evidence of students active making meanings in text production practices. The following writing 

serves to support this argument.     

The literacy practices (described in Appendix 7) involved students’ literacy practices of online 

information search, reading websites articles, watching interactive videos or simulations, and respective 

text composition activities. Such practices indicate students’ digital literacy in aspects of internet 

search, navigating the hypertexts, assembling knowledge (Gilster, 1997) and multimodal composing 

through the ‘remixing’ of online content. In the process of sampling and remixing, secondary science 

students in this study seemed to work with the skills of ‘appropriation’ and ‘transmedia navigation’.  

Overall, these practices speak only to the digitality of the practices with new tools and technology on 

the parts of both the teachers and students. However, such pedagogical practices mediated with digital 

text were partial in exhibiting the use of new technical stuff. According to Lankshear and Knobel 

(2012): 
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…the technical stuff of new literacies is part and parcel of generating, communicating, and 

negotiating encoded meanings by providing a range of new or more widely accessible resource 

possibilities (‘affordances’) for making meanings (p. 51). 

Technical stuff enables the distributed means of media production in terms of learners' engagement in 

creating and circulating media content in online learning communities (Lankshear & Knobel, 2006). In 

pedagogical sense, the juxtaposition of print and/or digital resources to communicate meanings was 

generally a technical phenomenon used for communicating intended meanings in this study. In both 

Steve’s and Amy’s classrooms, students were seen engaged in meaning-making through digital text 

reading and composing practices. This could appear to be a new phenomenon; however, to the 

researcher's understanding, it did not conform to new literacies because according to Lankshear and 

Knobel (2007):  

 

If we see literacy as "simply reading and writing"- whether in the sense of encoding and 

decoding print, as a tool, a set of skills, or a technology, or as some kind of psychological 

process – we cannot make sense of our literacy experience. Reading (or writing) is always 

reading something in particular with understanding. (p. 2) 

 

The above mentioned Lankshear and Knobel (2006, 2007) statements imply that new literacies are 

more about making and communicating meanings in social contexts – by drawing on the ethos of 

shared and collaborative expertise. This involves individuals’ contextual experiences of the activity 

rather than decoding or encoding processes alone.  

The students’ literacy practices (see Appendix 7) indicate that online publishing on the padlet wall 

represented an opportunity for engagement in new literacy, but it did not make use of technical and 

ethos stuff efficiently. This was due to the fact that this activity was confined to a one-time upload 

only, and students’ were not seen as active participants who used an online platform to draw on 

distributed expertise while collaborating, negotiating, and circulating generated meanings within the 

online or classroom-based learning community. 

In almost every observed literacy event, students were seen engaged in consuming digital content 

individually on the grounds of having proficiency in technical skills only. This is in stark contrast to 

making use of the participative dimension of digital means in communicating the meanings among 

peers or online learners or commenting on experts’ videos. Thus, the use of technical stuff was 

confined only to access, download, remix, and upload of the composed writing to Google Classroom 

for assessment purposes only. 
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In both Steve’s and Amy’s classrooms, students’ ways of working and using digital contents also 

indicate an informal mentorship that likely developed in virtual spaces. It was informal in the sense that 

learners were seen engaged in taking up the information from websites without formal rules set by the 

teachers, and this practice was common to their daily life activities.  

The authors of these websites and information, including writings and videos, were experts and 

mentors in their particular fields who had created and circulated the media content in online platforms. 

The students tended to access the circulated materials as novices while they engaged in making sense 

and synthesizing texts by using various online resources. However, such practices failed to demonstrate 

the dimension of a new ‘ethos’ of drawing on distributed knowledge because students were not seen in 

a dialogic relationship with online experts to support and advance their individual and collective ends 

(Benkler, 2006; Lankshear & Knobel, 2006) and to develop ‘participatory’ forms for their science 

learning.     

In contrast to this text-mediated learning community, in David’s classroom, another form of 

participation was in operation as the students learned about writing genre. According to Cope and 

Kalantzis (1993), genre literacy teaching characterises the role of a teacher as an expert on the language 

system and function and engages his students as apprentices. This can be seen as the extension of 

Jenkins et al. (2009) participatory culture in a classroom-based learning community where teacher-

student interactions suggest a developed mentorship from the expert teacher to the novice students.  

It was evident within the learning environment and social practices in David’s classroom that there 

were low barriers for students to contribute their ideas. Here, the teacher’s scaffolded discussions 

served as strong support for creating and sharing one student’s creations with others. Similarly, with 

established communication norms, participants felt a social connection with one another while they 

collaborated, shared, and drew on each others’ expertise. Such properties appeared to add new values in 

terms of the doing, meaning making and being that privileges participation over the practices of 

individual work, ownership, and the centralized expertise of conventional literacies.   

Even though the use of technical stuff alone is not enough to explore literacies as new, students’ 

engagement in the new literacies’ aspects of reading and writing multimodal texts to gain 

communicative competence necessitates what Lankshear, Knobel and Curran (2013) termed 

“heteroglossia over linguistic essentialism” to master changing discourses.  

More specifically for science contents, learners draw on a range of non-linguistic semiotic systems, 

such as information graphics charts, interactive simulations, representations, and hybrid text types, 

which necessitate an explicit pedagogical focus on interactive discourses rather than rendering them 

highly individual, or idiosyncratic as seen in this study’s observed science classrooms. This point is 
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linked with building students’ repertoire in new literacies as they make sense of the multimodal 

semiotic resources or representations while they draw on teachers’ discourse in multimodal context. An 

important finding of this study is that science pedagogy in all three science classrooms lacked evidence 

of new practices in terms of pedagogical discourse in using science representations for students’ 

learning of new literacies.   

Another aspect of students’ learning as new practices of active meaning-making can be assessed by 

analysing their text production practices. In almost every classroom, copy-pasting or remixing – with or 

without technology – were commonly observed in text composition practices. Generally, in remixing, 

learners take culture apart and put it back together; they take bits of circulated artefacts and statements 

to rework, edit and mix into a new creation without having permission to re-use the contents or 

referencing the source (Lankshear & Knobel, 2007). Hence, technology-mediated multimodal 

composing or remixing cannot be referred to as copy-pasting or plagiarising practices.  

In David’s classroom, the exploratory use of language led to students’ active meaning-making as 

students’ written text indicate the transformed meanings (see vignette 3). While in Steve’s (see vignette 

3) and Amy’s (see vignette 1) classrooms, students copy-pasted the online contents, indicating the 

reception or reproduction of the culturally available meanings respectively. In usual writing practices 

mediated through digital or published texts, students require skills to select, remember, and produce the 

most appropriate description of the scientific phenomenon. In all three science classrooms in this study, 

however, students tended to copy-paste rather than engage in intended text repurposing or paraphrasing 

the online content.  

In the researcher’s understanding, it is not straightforward to identify clearly copy-paste practices in the 

writing of science definitions. If a student finds an accurate scientific definition of a phenomenon – 

which usually requires accurate expression or lexical arrangements – as online content and reproduces 

it in a paper-based assessment, would that be termed as a copy-paste practice or not? It is difficult to 

say. 

Moreover, such writing practices are noticeable if the subject teacher has the capability of recognising 

the copied online language features, otherwise these practices more often remained unchecked – as 

observed in Amy’s and Steve’s classroom. In addition, it is quite usual for the referencing of textbook 

content or collated resources (e.g., Moodle or e-learning course) to be ignored – as was observed in this 

study. This raises the question as to how science teachers can teach referencing as a regular practice if 

they themselves are not sure of the source of the text that they and their students are using. In this 

sense, teaching referencing to students at the school level first requires an explicit source 

acknowledgment of the chosen text for teaching purposes.   
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It is commonly perceived that most students have developed digital literacy skills outside of their 

digital school lives. This seemed to be true of the white-middle class student majority in Steve’s 

classroom. According to Barton (2017), for such digitally literate students achieving literacy in digital 

media should not be a pedagogical goal because much of their understanding of how to learn has 

already been mediated through technology. Rather, he posits that in such contexts: 

New Literacies [a kind of behavior or ethos] can be employed to activate learning processes so 

that ‘apprentice’ students can begin to access practices that they are not already literate in (ibid, 

p. 3).  

In David’s classroom, students’ interactions with linguistic and written texts and established 

communication norms constituted contextual resources that catalysed students’ exploratory ethos or 

behaviour for active meaning-making in science. However, to the researcher’s understanding, literacy 

pedagogy missed catering for students’ multi-literacies, which are needed to make meanings with 

multiple modalities in science (Lemke, 2000).  

To sum up, the exploration of new literacies aspects in New Zealand’s science classrooms uncover the 

realities of putting ‘old wines in new bottles’ (Lankshear & Knobel, 2003, 2006). Such practices are 

manifest in science teachers’ mindset, which initially suggests to them that they perform old tasks in 

more technologised ways. Based on these findings, this study argues that the significance of new 

technical and ethos stuff that works in close conjunction through meaningful technology integration 

and could impart participatory, social, multimodal, and active forms of meanings or sign-making for 

students’ science learning is clearly missing in contemporary pedagogical practices.  

6.4 Science teacher’s understanding of literacy theory and practices 

It is commonly believed that teachers capitalise on their subject beliefs and theories to shape their 

pedagogical practices. Subject teachers’ theoretical understanding helps them to use frameworks and 

scaffolds to assist in the on-going task of making sense of the elements in pedagogical processes 

(Green & Beavis, 2012). This section presents the analysis for answering question 2 of the study: How 

do science teachers understand the role of literacy theory and practices in their subject teaching? 

In this section, science teachers’ theoretical understanding of the concept of literacy and its practices 

are compared to understand what counts as literacy in their classrooms and how far their conceptual 

understanding aligns with what they enact in real practices. In this respect, this study drew on the 

literacy concept discussed in the changing literacy literature and the practice account of literacy in 

Green’s 3-D literacy model (Green & Beavis, 2012). This discussion makes use of the themes derived 

from the interviews. In addition, attention is drawn here to teacher’s enacted literacy practices to 

enhance the validity of the findings by way of methodological triangulation.    
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This study found two common themes that transcend each individual teacher’s articulated views. First, 

literacy in terms of learners’ reading and writing ability helps students to make sense of the text. This 

suggests that all three science teachers recognised that reading and writing form the basis or foundation 

of literacy. Second, all three science teachers thought that developed reading and writing abilities help 

to communicate understanding to others. The commonly used word ‘communication’, which appeared 

in each science teacher’s view, indicates two vital aspects: meanings as internal representations learners 

have developed through reading and writing; and the social aspects of interactivity in sharing or 

communication of meanings to others. This suggests that all three science teachers’ literacy 

understanding indicates the character of literacy as a social practice “that is located in the interaction 

between people” (Barton & Hamilton, 1998, p. 3). Hence, this study implies that science teachers hold 

mixed views in terms of perceiving literacy in both the traditional and social sense in the development 

and communication of understandings to others.  

In a comparison of teachers’ views, David and Steve have broader literacy perceptions than Amy. 

Together with traditional and social practice understandings of literacy, David and Steve characterised 

literacy with two distinct ideas. For David, literacy also means learners’ engagement in print or 

digitally mediated practices; however, for Steve, literacy corresponds to learners’ communication 

ability through a range of modalities. David’s idea that literacy is the ability to read and write the 

printed text also includes the reading and writing of the digital text. This suggests that his literacy 

views align with digital text comprehension ability in terms of the new literacies discussed by Coiro 

(2003).  

Steve’s perception was that students could draw on different modal forms in communication and 

sharing of understanding. Thus, Steve’s perception speaks to the multimodal literacy theory, at least to 

some extent because he talked about some of the modes involved in communicative ensembles for 

meaning-making practices. Literacy as meaning-making practice, according to this theory, enables 

communication through a range of modes beyond language, including image, gaze, gesture, movement, 

music, speech, and sound effects (Jewitt & Kress, 2003). However, Steve’s perception considers the 

literacy in learning perspective only rather than the role of multimodal pedagogy that could form the 

vital character of the e-curriculum portal in developing students’ multimodal literacy learning.      

To the observer, Steve’s and David’s literacy understandings seem aligned with their enacted literacy 

events; however, classroom practices imply literacy as individual/social or learning/teaching practices 

to different extents. When discussing literacy as scientific literacy, the most preferred form of literacy 

in Steve’s conceptions conformed to meaning making as an individual activity of learning. This speaks 

to the self- directed class practices whereby learners’ engagement with mediated texts equates to 

independence in learning science (Sutman, 1996) rather than to the act of the teaching itself. This view 
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of literacy learning discounts the role of multimodal pedagogy, which makes use of multiple modes 

together with written and spoken language in collaborative interactions and helps learners to become 

active and agentive meaning-makers (Stein, 2008).    

In contrast to this, even if David had not referred to his science-specific pedagogical practices as a 

‘social practice’ approach to make meanings, literacy in his classroom was a pedagogical means for 

students’ engagement in interactively accomplished activities of discourses leading to knowledge 

construction in science (Santa Barbra Discourse Group, 1992). This difference in perception and 

practice points to the extent to which pedagogical conditions have supported the changing literacy 

perspective for students’ active and agentive meaning-making in science. 

Amy’s pedagogical practices, on the other hand, sometimes contradict or abide by the literacy views 

she held and enacted in class practices. For instance, Amy’s literacy definition implied that acquiring 

communication skills was a necessary condition for being literate; this seemed in contrast to the 

enacted literacy events wherein students had fewer opportunities to articulate their understanding in 

whole-class discussions. Similarly, Amy reference to literacy as ‘interpretation’ was suggestive of a 

meaning-making perspective in her thinking. However, in class practices, the generated interpretations 

of the intended meanings she wanted to disseminate in terms of instructional input were her 

interpretations while she worked in an expository mode (Bruner, 1961). This means her pedagogy falls 

short of providing opportunities for students to generate and communicate interpretations and learn to 

become active meaning-makers.  

Amy’s words “so you receive, and you give back this means what you understood and interpreted and 

what you give back through communication should be the same” (10 May, final interview) indicate that 

Amy was a transmission teacher for her language use in didactic teaching practices. According to 

Barnes (1976), a teacher is a transmission teacher when s/he: 

sees language as tube down which knowledge can be sent; if a pupil catches the knowledge he 

can send it back to the tube (p. 142).  

This seemed true to the Amy’s transmission pedagogical practices. 

This study also found that all three science teachers' articulations of literacy  – the disparate 

constituting elements that make the whole of the literacy idea – fall short of enacting respective literacy 

strategies in practice. For instance, these science teachers failed to explicitly teach consumption and 

composition of multimodal texts, evaluation skills to search online information (in Steve’s case), 

comprehension strategies for digital text reading (in David’s case) and pedagogical strategies or 

opportunities for generating and communicating interpretations (in Amy’s case). However, in the 
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development of students’ digital text comprehension, only David seemed aware of his practice 

limitations and intended to use pedagogical scaffolds in future practices.  

Put plainly, it can be inferred that while these science teachers hold mixed views in characterising 

literacy with conventional/autonomous reading and writing and its role in communicating meanings in 

a social context.  Nevertheless, all three science teachers' pedagogical repertoire needs reflection and 

refinement to broaden their literacy understanding. In addition, pedagogical efforts are needed to best 

translate the developed understanding into respective pedagogical conditions and strategies that should 

align with the multiliteracies leading to students’ active meaning-making practice. 

Following the comparison of science teachers’ literacy concepts, the three essential dimensions of 

science teachers’ meaning making are now discussed. These were articulated both in their views and 

practices and compared here as operational, cultural or meaning-making and critical dimensions in 

reference to 3-D literacy framework (Green & Beavis, 2012). 

6.4.1 Operational dimension of literacy 

By analysing classroom literacy events, this study found that all three science teachers seemed able to 

recognise the foundational or operating language and technology systems in literacy pedagogical 

practices to different extents. Of the three science teachers, only David seemed aware of and practiced 

a fluent performance in teaching the literacy content in terms of basic writing conventions at the word 

or sentence level. This included the use of spelling, punctuation, grammar, capitalization, drawing, 

labeling, writing equations, and teaching writing as a process through genre pedagogy. Steve and Amy, 

on the other hand, tended to draw on teaching spelling, meanings of key disciplinary terminology, 

labeling diagrams, and graphic maps only. They appeared to use an immersion approach to teach 

writing in their practices.  

Moreover, in Steve’s and Amy’s understanding, teaching vocabulary in itself gives access to meanings 

of science that otherwise students find difficult to comprehend. Therefore, both teachers’ pedagogical 

focus on science terminology enabled their students to comprehend the language of science, and their 

terminology use in different contexts led to their science literacy.      

Each science teacher had a repertoire of skills in utilizing technology to organise teaching resources. 

For instance, the management and use of an e-curriculum portal (in Steve’s case), Google Classroom 

(in David’s case), OneNote class notebook (in Amy’s case) were seen as usual practice, incorporating 

respective pedagogies for technical aspects such as how to login or upload digital files. However, in 

class practices, none of the teachers engaged in teaching the operational literacy skills students need to 

compose multimodal texts. Such teaching practices would be used to teach the purposeful selection of 
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multimodal features – imbued with certain meaning potential – which suits students’ representational 

demands and enables communication of learned concepts meaningfully.   

 6.4.2 Cultural or meaning-making dimension of literacy 

The exploration of designed pedagogy as a function of cultural meaning-making practice was analysed 

and discussed in relation to vitals aspects of juxtaposed pedagogical approaches and discourses, 

semiotic resources, and foregrounded modal forms used in pedagogical practices. This points to the 

similarities and dissimilarities in the meaning-making pedagogical potential in three secondary science 

classrooms that are presented here.  

In the cultural or meaning-making sense of literacy pedagogy, all three science teachers variously 

recognised the importance of selecting different cultural forms and practices to organise and enact 

meanings in their pedagogical design. The exploration of such differences indicates how far science 

teachers’ pedagogies have been transformed with reference to their active meaning-making abilities in 

selecting, designing, and enacting the meaning in and through resources.  

Of all the three teachers, David’s pedagogy as designed meanings were balanced when he drew on 

didactic, authentic, and functional literacy pedagogical approaches in developing students’ secondary 

discourse. Explicit modeling of text genres for communicating science content was didactic in nature. 

Students’ engagement in small group discussions provided opportunities for students’ immersion in 

authentic experiences and meanings appropriation. In these activities, students used language strategies 

to make and communicate meanings based on their prior knowledge. Language learning in David’s 

classroom was based on functional approaches to genre pedagogy such that students learned the science 

explanation and report genres through interactively accomplished activities and discourses. David 

seemed to be successful in managing student diversity because of the developed social language in 

class practices that guided the novices to socialise – based on his use of vernacular language – and to 

co-ordinate their actions in the formulation of interpretations as recognised ways for being in the 

classroom discourses. This was a pedagogical move to empower the ethnic minority students in a way 

that could lead to access to social goods and contributions to building a socially just society.  

Compared to David’s pedagogy, Steve’s and Amy’s pedagogical designs seemed imbalanced because 

they were situated at the two extremes of enacting authentic and didactic literacy pedagogy 

respectively.    

Another aspect to exploring the pedagogical meaning potential is to compare how far curriculum 

resources were utilised as literacy resources and took advantage of multimodality for students’ active 

meaning-making practices. This study found that, of all three secondary teachers, only David drew on 

most of the curriculum resources as literacy resources, while Steve and Amy drew only on some in 
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pedagogical practices. The types of curriculum and semiotic resources with respective discourse 

activities used in the three secondary classrooms are given in Table 12.  

Table 12: The curriculum/literacy resources in three science classrooms 

Science contexts Curriculum resources Semiotic/literacy 

 resources 

Discourse 

activity 

Modal forms 

Steve’s Year 9 

science 

    

 

 

 

 

 

 

David’s Year 10 

science 

 

 

 
 

 

 

 

 

Amy’s Year 12 

biology 

 

  

 

 

Whiteboard, overhead 

projector, copyright 

information, lab safety 
precautions, literacy 

prompts, teacher’s 

computer, students’ 

computers 

 

 

Teacher’s computer, 

students’ computers, 

whiteboard, LCD screen, 

printed handouts, digital 

images, displayed posters, 

literacy prompts, topic 
books 

 

 

 

Whiteboard, overhead 

projector, literacy prompts, 

teacher’s computer, 

students’ computers, 

lesson plan files, pictorial 

representations, displayed 

models, mobile phones, 
topic books, Sci PAD 

workbook  

 

Teacher’s computer, 

students’ computers, 

whiteboard, overhead 
projector, 

 

 

  

 

 

Whiteboard, LCD 

screen, printed handouts, 

digital images, teacher’s 

and students’ computers, 

topic books, literacy 

prompts, displayed 
posters, topic books 

  

 

 

Projector screen, 

whiteboard, pictorial 

representation, digital 

images,  

Lesson 

introduction  

 
 

 

 

 

 

 

Whole class 

and group 

discussions 

 

 

 
 

 

 

 

Teacher’s 

instructional 

input 

Written and 

oral language, 

visual modes of 
diagrams 

 

 

 

 

 

Written and 

oral language, 

visuals 

 

 

 
 

 

 

 

Written and 

oral language, 

visual, and 

gestural 

representations 

 

In the case of David’s pedagogy, interactive pedagogical discourse turned every curriculum resource 

into literacy or semiotic resources that led to the communication and construction of meanings. This 

points to the active meaning potential in David’s literacy pedagogy. However, within enacted semiotic 

resources, he preferred to use written and oral modal forms rather than visual, audio or gestural modes 

or meanings. This suggests the use of traditional literacies, which likely to limit the pedagogical 

conditions for students’ engagement in the active process of meaning-making based on multiplicity of 

modalities. 

In comparison to David’s pedagogy, a variety of curriculum resources and modal forms were available 

in Steve’s and Amy’s classrooms, which is suggestive of the basics of multimodal literacy pedagogy. 

However, the social use of these resources did not conform to the active process of meaning or sign-

making for the following two reasons.  
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Firstly, despite the presence of a variety of curriculum resources, Steve and Amy could capitalize on 

only a few and turn them into literacy or semiotic resources because they did not use these resources in 

interactive discourse. Secondly, the available curriculum resources comprised a variety of modal forms. 

Nevertheless, the kind of pedagogical discourse variously affected the extent to which the meaning 

potential of these resources rendered students capable of actively constructing meanings. In Steve’s 

case, one-way pedagogical discourse served as the topic introduction only. Moreover, evidence was 

lacking for interactive discussions between teacher and students when it was left to students to make 

meanings themselves through juxtaposed e-curriculum resources (see vignette 1-3). In this classroom, 

meaning-making through multiple modalities takes the form of what Jewitt (2009) has referred to as: “a 

‘private’ affair of subjectivity imposing values, knowledge, or motives on one’s ‘own’ perceptions” (p. 

168).     

In Amy’s classroom, on the other hand, pedagogical discourse led to instructional input and detailing 

the task demands only. In teacher dominated discussion, the use of semiotic resources results in the 

transmission of fixed meanings or codes based on the traditional understanding of semiotics. There was 

no evidence of making new or transformed pedagogical meanings. Jewitt (2009) aptly describe this in 

this quote: 

 

Traditional semiotics sees language and other semiotic systems as code or sets of rules for 

connecting signs and meanings. This means once two or more people have understood the same 

code they can connect the same meanings to the same sounds or graphic patterns and 

understand each other. This suggests that the semiotic system is simply ‘there’. It can be used 

but it cannot be changed in any way. (p. 23) 

 

Meaning-making in this classroom likely amounted to “a matter of unpacking or interpreting universal 

and culturally given meanings of an ‘objective’ world” (ibid, p. 168) rather than an active process of 

sign-making through interactive discourse in a social and multimodal context.  

Jewitt’s (2009) quotes suggest that in both Steve’s and Amy’s classrooms the pedagogical use of 

classroom discourse was limited to characterising the use of ‘language and other semiotic systems as 

entirely stable’ leading to either imposing subjective meanings or passive reception and reproduction of 

culturally given meanings. Such evidence does not support the pedagogical potential for students’ 

active meaning making.            

To the researcher’s understanding, another aspect to map the use of semiotic resources as meaning 

systems is to explore their organisation as multimodal ensembles in a science teacher’s pedagogical 
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design. For this, the key idea of social semiotics is that the semiotic choice that is the function of 

meaning-maker motivation and interest helps to reflect and shape the communicated contents. In 

designing or enacting curriculum resources as semiotic resources – whether science texts, materials, 

artefacts or actions – a science teacher as a sign-maker intends to find the best ‘fit’ (Heydon, 2007) 

between meaning and form, based on the modal affordances s/he chooses to communicate pedagogical 

meanings. Nonetheless, the available modes and media will never be able to communicate exactly the 

same patterns of meanings (Jewitt & Kress, 2003) that the sign-maker intended to assemble. This 

means, the very act of pedagogical design in active sign-making necessitates the constant 

transformation of the existing resources at every point, that is, ‘juggling with available representations’ 

until new meanings arise as redesigned or transformed meanings.  

The idea of modal affordances has been defined here as the meaning potential (Van Leeuwen, 2005) or 

potential and limitations of modes (e.g. Kress, 2010, p. 84). This idea relates to the fact that different 

modes as they are realised in social contexts are governed by different logics. For instance, modes of 

speech may be suitable for describing temporal aspects or issues of cause and effect, while images 

could best depict spatial properties, such as size and the relative position between parts and wholes 

(Danielsson, 2016).  

In that respect, pedagogical design in the selection and use of semiotic resources must recognise the 

modal affordances because certain modal affordances “can produce certain communicative effects and 

not others” (Stein, 2008, p. 26). To realise this aspect of multimodality, it has been argued that, like 

other content areas, science subjects also necessitate the specialised use of modes to express intended 

conceptual representations or meanings. For example, the curricular topic of ‘atom’ could be 

represented or illustrated as dynamic or static in the teacher’s realisation of various modes through 

juxtaposed resources (Danielsson, 2016).  

Of all three science teachers, Steve’s and Amy’s pedagogical designs represented examples of the 

multimodal ensemble to communicate curriculum content. In both these classrooms, a variety of text 

forms were inclusive of written and oral language and visual and tactile representations. However, 

based on this finding, an important conclusion can be drawn: this juxtaposing is unlikely to follow the 

theoretical basis of modal affordances for meaningfully designed pedagogical content because of the 

over-reliance on commercially available digital resources or YouTube videos.  

The description given in Chapter 4 indicated that within the teachers’ curriculum planning, not only the 

content rather the learning objective followed what was given as the prescribed list of articles and 

videos on the ‘Science Learning Hub’ website. In the New Zealand context, it has been noted that 

curriculum content in the past was “presented as pre-packaged resources and programs which take a 

particular angle on the topic”, and thus did not align with the clear learning objectives and logical 
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linking within the published curriculum (Matthewman, Bowes, Burchill, Heap, & Tickner, 2015, p. 

113). In a similar vein, this study affirms that this practice continues and proposes that pedagogical 

design is likely to fall short of the ‘logical linking’ required for rearranging semiotic systems based on 

distinct modal affordances to enact a relatively comprehensive and transformed illustration of the 

scientific concepts as new pedagogical design or meanings in actual practices.               

In the process of pedagogical design, it has been noted that the resources as raw materials are either the 

result of the prior transformation, internalisation of the designer’s interest or belong to “others in the 

history of these resources in any culture” (Kress, 2000, p.158). This idea seems relevant in this study 

because of the evidence that science teachers as designers of meanings tend to be drawn to the product 

of prior designs. This study found that science teacher’s engagement in departmental discussions and 

meetings enabled them to gain experiences that worked as raw materials for their pedagogical design.  

However, in the observed pedagogical events, a comparison of pedagogical designs reveals a difference 

between these teachers as active sign-makers or passive recipients of available social signs or design. It 

appeared that, compared to Steve, in designing and enacting curriculum resources David and Amy were 

active, autonomous and skilled designers (Cope & Kalantzis, 2012) as a result of their personal beliefs 

and experiences being influenced by departmental discussions about class practices. Steve tended to 

rely on centrally collated resources with limited or no space for expression of his personal beliefs and 

experiences in class practices.  

6.4.3 Critical dimension of literacy 

Of all three teachers, only David was able to recognise that literacies are always socially constructed. 

To use this aspect in class practices, he mentioned that pedagogical efforts should be directed to 

providing opportunities for students’ active socialisation and engagement in interactive discourse. In 

addition, David critiqued his secondary discourse in reference to the use of screen-based traditional 

literacies in a way that the other two science teachers did not. In this regard, he opined that “digital 

devices simply became the most expensive compared to the books. It could be a traditional worksheet 

that I could put online which then becomes an $800 pen or book” (July 7, final interview).  

This study has found that all three pedagogical designs fall short in practice of infusing critical literacy 

into the teaching of information evaluation skills. Overall, the purpose of the school text seemed to be 

to present content for students’ memorization or reproduction without an explicit focus on 

understanding the methods involved in producing such content. Lacking in such designs were the 

explicit expression of the reasons and methods needed to search reliable information and how school 

content could be used to solve real-world problems (Gee & Hayes, 2011).  
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These practices indicate an apparent focus in today’s classrooms on what Gee (2004) called teaching 

content literacy. In contrast to David and Amy, Steve deployed the e-curriculum mostly by 

using‘authentic’ texts with opportunities to solve real-world problems, such as the Matariki inquiry 

project. However, pedagogical practices in all three science classrooms missed out on teaching 

information evaluation skills. In such practices, science teachers would guide students to search for 

reliable information within online content based on underlying methods, tools, practices and 

controversies that have shaped the generation and online sharing of that information. The lack of such 

practices in contemporary classrooms raise an important question for science educators as to how to 

manage a pedagogical response to minimizing content literacy and infusing critical literacy into 

digitally-driven classrooms, where the availability of online content is more prevalent and accessible 

today than in our recent past. 

Based on this discussion, it can be inferred that David’s pedagogical design capitalise greater active 

meaning-making potential and its effective realisation in class practices than Steve’s and Amy’s 

pedagogical designs. Moreover, this study found that science teachers have better understood and 

practiced the operational literacy dimension than the cultural or critical dimensions of literacy. Overall, 

it is argued that science teachers have partially perceived and enacted the literacy theory and practices 

with limited evidence of active meaning potential in their pedagogical design. This led to insufficient 

pedagogical conditions for students’ active meaning making in science.   

6.5 Dilemmas in secondary science literacy practices 

So far in this chapter, I have attempted to read examples of language use and literacy practices 

observed in the three science classrooms against some of the literacy frameworks found in the 

literature. Analysis of the classroom practices revealed three distinct pedagogical contexts that were 

operating along the trajectory of literacy Discourses. If we were to sum up what is happening in these 

schools and classrooms, it would be that there are dilemmas between different pedagogical ways with 

words, people, and tools that assigned different meanings to language and literacy pedagogical 

practices. One way to think about what is happening is to describe teachers and students as facing a 

series of dilemmas. 

What follows is a short description of the theoretical basis of literacy pedagogy used here as a baseline 

to generate an argument about the dilemmas operating within and across the cases in this study. This 

section aims to answer study question 3: To what extent has science teaching in New Zealand 

secondary schools incorporated new approaches to literacy pedagogy?  To explore science teachers’ 

meaning-making attempts (perceptions and practice in section 6.4), I used the multiliteracies 

framework of design that guided teachers’ selection among available cultural meanings systems  
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and resources and traced its meaningful enactment in class practices. In this section, I draw on a much 

broader perspective with ‘multi’ of multiliteracies and ‘new’ in new literacies to idealise new 

pedagogical ways of meaning-making in-class practice. With this in mind, I sought to discover how far 

today’s pedagogical approaches have value in enacting these new ways that cause students to be 

multiliterate and active meaning-maker. As a frame of reference, the following ideas are central to this 

exploration. 

• Multiliterate individuals draw on a range of learning processes. This needs designed activities that 

make use of a variety of literacy approaches. In class practices, the teacher’s role varies from a 

traditional teacher who controls the students’ literacy activity to a facilitator in e-learning contexts 

(Garrison & Anderson, 2003), one who relinquish control but provides needed scaffolds (Hase and 

Kenyon, 2001) to support students’ choices. This also requires thoughtful management of the new 

ethos to conceive, negotiate, and enact workspaces (Knobel & Lankshear, 2007) that enable 

students’engagement in participative and active meaning-making processes. 

• Multiliterate individuals are cognitively and socially literate across a variety of texts or information 

(Anstsey & Bull, 2006). This needs pedagogical scaffolds, using discourse practices in a 

multimodal context (Rau, 2017)  to develop students’ sense-making experiences with print/digital 

texts and material resources. 

• Multiliterate individuals have capabilities in what Gee (1996) called social languages to deal with 

discourse differences in professional, national, ethnic, subcultural, and interest or affinity group 

contexts. One aspect within this broader perspective is to manage the students’ diversity through 

encouraging the kind of socialisation that enables ethnic minority students to access classroom 

meaning systems.    

• Multiliterate individuals are literate in multiple modes of meaning-making (New London Group, 

1996). This has implications for the enactment of multimodal literacy pedagogy in science 

classrooms and respective assessment practices.  

• Multiliterate individuals are “cognitively and socially literate with paper, live, and electronic texts” 

(Antsey & Bull, 2006, p. 23). This involves pedagogical opportunities for extensive social 

interactions around texts, resources, and technologies, locating narratives of learning in social and 

communication contexts while bringing the new ethos of collaboration into meaning-making and 

sharing practices rather than giving way to increasingly do-it-yourself expertise in the technological 

context.  

• Multiliterate individuals are able to recognise that a particular context requires certain literacy 

practices to be strategically applied in a setting (Anstsey & Bull, 2006). This needs pedagogical 

opportunities that are likely to prompt collaboration and exploratory uses of language to negotiate 
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and communicate meanings with limited use of literacy for information transfer (Kern, 2003) or 

individualised literacy practices. 

• Multiliterate individuals are able to fluently perform the role of a collaborative learner 

(Koschmann, 1996). Therefore, pedagogical practices should draw not only on real-world practices 

of collaboration, participation and community engagement, but also involve people and resources 

through multiple forms of digital texts and communities of practice (Haythornthwaite, 2006; Gee, 

2004; Jenkins et al. 2009).  

6.5.1 Teacher’s control versus students’ choices 

This dilemma that was more apparent in Steve’s classroom was a situation where the use of new 

pedagogical approaches in giving agency to students had pushed aside the traditional teachers’ control 

and use of classroom time and space. 

I repeatedly observed that Steve appeared to relinquish control in the teaching process to students’ 

choices because of his predominant belief in the ethos of students’ choice in a digitally-driven 

classroom. He appeared to draw on his personalized learning framework to teach with the e-curriculum. 

Also, he had an overriding ethos for respecting students’ choices as part of dealing with a confident and 

‘entitled’ student culture. 

A personalized learning framework places students at the center of their learning, empowered with 

access to ‘voice and choice’ (Stewart, 2017). It appeared that Steve not only gave away the control, 

rather it was likely that the use of such ‘personalized’ and ‘individualized’ approaches enabled students 

to make choices as ‘self-managing’ and ‘independent’ learners to meet the learning needs or 

expectations of their e-curriculum. In such environments students’ choices as to how to carry out the 

tasks including making decisions of when, where, and how to learn were evident in Steve’s talk as he 

mentioned that “students in my classroom have choices at which standards they want to work. They can 

choose different tasks even if their fellows are working on a different learning sequence” (June 25, first 

interview). 

The first mindset sees the learning as an outcome of bounded workspaces while learners work on a 

singular task at a given point in time. Opposed to this, second mindset relates learning with ‘negotiating 

and enacting workspaces’ where multitasking or off-task behaviors are often seen as a must condition 

of learning. From Steve’s statement, one can presume that the use of e-learning was likely seen in 

reference to the second mindset in giving agency and choices to learners’ to accomplish activities 

according to their own pace. Nonetheless, it is difficult to understand how a science teacher could 

scaffold students’ learning or make sure that learning has happened if everyone chooses to work with 

different standards.     
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How could an interlinked science concept presented as a sequence – hierarchies of big ideas and solo 

taxonomy in the e-curriculum – be learned if not followed in a sequence? What if students were 

allowed to choose and then used up valuable space and time to self-direct their learning in the wrong 

direction or in alternative practices such as gaming? Does technology let pedagogical practices off the 

hook? This was observed to happen in Steve’s classroom. According to student-centered learning 

approaches, this could work in terms of building autonomous self-directed learners, however, an 

important consideration that needs to be highlighted here is the extent of choices that should be given to 

 students to accomplish literacy activities with an e-curriculum and how far a teacher should retain 

control in order to intervene in the students’ learning within such a system. Knobel and Lankshear 

(2007) caution about the above mention consideration in these words: 

 

this is not to imply that people operating from the second mindset cannot and do not 

compartmentalize time and space and/or dedicate long stretches of time within a particular 

space to a single task or purpose – for clearly, they do. It is, however, to say that a lot of 

contemporary literacy activity is conceived and undertaken “on the fly” and simultaneously 

with other practices. (p. 15) 

 

The second important reason for this dilemma could be linked with students’ socioeconomic status. In 

describing the school population, Steve expressed that the majority of the students belonged to high 

socioeconomic status as he said that: 

 

Students in this school are quite entitled, as there are no poverty issues. We are a decile eight   

school, but there are some other issues that we need to deal with. The most important one is that 

the students become quite arrogant at times. The teachers cannot expect respect, and they have 

to work with them to earn respect. It is important that a teacher should politely approach them. 

If teachers become confrontational, it’s not gonna work. (June 25, first interview) 

 

 

Keeping this in focus, Steve’s tendency to downplay authority and to invest considerable power in 

students, seemed to signal the use of indirect means to encourage students’ good behavior (Tobin, Wu, 

& Davidson, 1989). Rather than using assertive discipline, he appeared to used a nonauthoritarian style 

to manage the class discipline. However, this seemed not effective in terms of students’ literacy 

learning in science because to the observer, it appeared that Steve’s attempts to enact ‘voice  
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 and choice’ had provided opportunities for off-task activities. On the other hand, David and Amy 

seemed to approach the teachers’ control differently to Steve. While working with constructivist 

pedagogy, David tended to have a traditional science teachers’ role in setting up the tasks and keeping 

track of his students’ work although he liked to involve students’ voices in collaborative discussions as 

well. Similarly, Amy also tended to work with scheduled students’ activities with a combination of 

structured activities and self-directed opportunities. Both these teachers have tried to enact a balance of 

both these aspects and tended to have control over their literacy practices. 

6.5.2 Whole class versus individual interactions 

This dilemma was also observed repeatedly in Steve’s classroom when he preferred to talk to 

individual students more often than managing the pedagogical practices of whole-class discussions – 

teacher-students, student-student interactions. In other words, Steve as a science teacher appeared to 

play an adapted role in the blended environment and this new approach to pedagogy fell short to 

account for the social aspects of learning. 

It could be due to the ways technology-mediated practices were used for students’ science learning and 

Steve’s adapted pedagogical philosophy to teach in a blended environment. The use of the e-curriculum 

and ‘personalized’ learning framework enabled individual student’s interactions with sequenced 

activities in such a way that each student could learn with the teacher’s scaffolds on demand. The use 

of technology appeared to motivate students and enhanced their self-efficacy in learning how to self-

direct their learning. In a similar vein, Steve’s facilitative role to intervene in his students’ learning 

more often than providing detailed instructional input could be linked with his adapted response to such 

a technology challenge where technology had been used to drive the curriculum. In such a personalized 

learning environment, his thoughts about how he should teach and interact with students were evident 

in an interview when he expressed notions of more individual interactions with students as part of his 

practice. 

Put simply, technology-mediated practices of the e-curriculum type presented a paradox of changing 

roles and patterns of learning with an underlying misalignment between theory and practice. On the one 

hand, it worked to limit the role of more-knowledgeable others that socio-cultural theories emphasise in 

science learning processes to become a model of more ‘individualized’ and ‘personalized’ learning.  

It was likely that Steve’s role in Year 9 did not follow the role of a science teacher who introduces and 

supports the use of new knowledge so that scientific knowledge becomes  ‘common knowledge’ in 

class practices (Edwards & Mercer, 1987). Moreover, the teacher’s instructional input can serve as a 

means to model the language of science (Hodson, 2009) and the teacher’s use of more informal 
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vocabulary to explain ideas helps students to develop a relationship between science and real-world 

common sense knowledge (Lemke, 1987, 1990).  

The theoretical basis of social aspects in learning language and constructing science knowledge through 

human interactions (Moje, 2008) have not been discussed in the perspective of online or e-curriculum 

context. However, the ways with words for the social construction of literacy in science could be 

suggestive of implications for learners’ new literacies through pedagogical focus for meaningful 

technology integration with balance for face-to-face and online interactions and discourse in class 

practices. This suggests that pedagogical approaches in the e-curriculum context should respond to and 

embrace new ‘ethos’ for participative and collaborative sense-making experiences and learning through 

the social situation of small group and whole-class interactions. 

In the case of David, the literacy aspects of individual and whole-class interactions seemed balanced 

for students’ science learning either with or without technology than Amy where direct instructions 

dominate for most of the class time.  

6.5.3 Voluntary participation versus forced participation 

This dilemma concerns the varied patterns of students’ participation either in print-based or digitally 

driven literacy practices evident in Steve’s (vignette 3), Amy’s (vignette 3) and David’s classrooms 

(vignette 3). In Steve’s and Amy’s classroom, students who seemed to be compliant and competent 

students tended to ‘peer tutor’ to participate, collaborate, and pool their knowledge. This could be seen 

as their response to solving the technology issue and learning in a digital environment. While in 

David’s classroom, the students’ participation was mandatory in an already established learning 

community. Students’ voluntary participation in two classrooms – Steve’s and Amy’s – seemed to link 

with the students’ socioeconomic status and the enculturation experiences they might have undergone 

in their childhood. Students who come from high socioeconomic status often get provision for designed 

enculturation experiences for literate culture as their educated parents often choose to structure their out 

of school activities in a process that Lareau (2003) terms ‘concerted cultivation’.  

These parents often encourage their children to develop ‘expertise’ based on their interests in particular 

fields (Crowley & Jacobs, 2002; Gee & Hayes 2011) and this helped them to take powerful roles in 

school (as observed in Steve’s classroom) compared to those who had had limited access to tools or 

literate culture (as evident in David’s classroom) in their out of school experiences (Gee & Hayes, 

2011). These students found it difficult to participate and share in science discourse which required 

competence in understanding and communicating the languages of science. In both these contexts, 

students’ participative practices have nothing to do with pedagogical attempts to enabled students’ 
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language development in science rather lies more with students’ inbuilt capabilities and dispositions to 

participate in collaborative discussions. 

Compared to Steve’s pedagogical practices, David appeared to enact a different route to literacy and 

forced his students – who belonged to the multi-ethnic origin and often find it difficult to voice their 

thoughts – to learn exploratory use of language. This likely helped students to devise their own 

language strategies to be strategically applied in a setting. For this, David’s practices evidenced the 

socilisation and use of vernacular language to manage the elements of diversity. To the observer, the 

pedagogical role in a particular context matters in developing students’ language abilities. 

6.5.4 The multiplicity of modes in the e-curriculum versus monomodal linguistic pedagogical 

practices 

This dilemma deals with the teacher’s use of action together with multimodal digital means in literacy 

pedagogy rather than relying solely on the digital text to communicate meanings. Steve’s pedagogical 

practices drew heavily on using language as opposed to the broad range of semiotic materials available 

for meaning-making found within the e-curriculum. Steve relied on technological affordances that took 

precedence over pedagogical “action” to realize meanings and interactions (Kress et al. 2001, p. 60). 

Given the fact that all teaching and learning practices are multimodal in nature depending on the 

orchestration of the available semiotic materials of gesture, gaze, posture, and eye contact (Jewitt, 

2009). It is important to clarify that I use the idea of modal density (Norris, 2009) to refer to Steve’s 

pedagogical practices as monomodal linguistic practices compared to science teachers discourse in 

multimodal e-curriculum context that demonstrated higher-level action with greater modal density. 

In describing his understanding of technology use, Steve expressed that the use of the e-curriculum 

served as a means of valuing students’ agency and to motivate and engage students in multimodal 

literacy learning practices. He said: 

 

Usually, students are not familiar with reading some huge big lumps of the written text in 

textbooks or listening to the lectures. They are familiar with looking at animations or doing 

interactive practice whenever they cannot understand and explain scientific ideas. With 

interactive sites that offer experimental practice as students can change the variables and see the 

effects without even using chemicals this serves to get the students’ attention. So it is easy to 

keep them engaged, and they themselves find it easy to engage. (July 3, informal talk) 

 



195 

 

These remarks depict Steve’s preference for offering digital means for students’ rich meaning-making 

rather than his pedagogical practices. Based on his teaching experience in the e-curriculum for the last 

three years, he declared that the “use of the e-curriculum requires minimal teaching” (June 3, informal 

talk).   

The use of technology serves to emphasise the multimodal character of pedagogy (Jewitt, 2003). 

However, Steve’s adapted pedagogical response to technology-mediated practices was the opposite as 

it drew only on monomodal linguistic practices. In describing the role of “action” as a multimodal 

science pedagogical practice, Kress et al. (2001) mentioned that teachers who realise meaning through 

actions mediate (Vygotsky, 1986) the learners’ experiences “through interactions between people, 

objects, equipment, and materials” (p. 98).  Perhaps it could be inferred that a different kind of teaching 

is required for the e-curriculum, and rather than being ‘minimal’ this teaching needs to be as 

multimodal and engaging as the e-curriculum which forms the backbone of the learning. 

In contrast to Steve’s pedagogy, Amy’s pedagogical practices seemed to draw on multimodal literacy 

pedagogy. In Amy’s classroom, there was evidence of teaching ‘fluid mosaic’ modal’ by combining the 

elements of actions and multimodal digital display on the projector. However, David’s pedagogical 

practices drew heavily on linguistic and written modal forms than multiple modes of meaning making.  

6.5.5 Teacher’s selection of literacy text versus students’ selection of literacy text 

This dilemma depicts the situation where the use of the pedagogical approach for text selection tended 

to limit the traditional literacy practices of reading conventional texts. The coverage demands and 

standardized testing could be the probable reasons that guided Amy’s pedagogical efforts to draw on 

content knowledge and to strive for how students get prepared to attain excellence in the standardised 

assessment (NCEA). This likely guided her pedagogical attempts to use extensive digital texts for 

screen hosted conventional literacies. Such pedagogies failed to incorporate teacher’s talk to scaffold 

students’ meaning making in science. 

On the other extreme, students’ use of authentic texts suggests the students’ everyday use of language 

and literacy in out of school contexts influenced how they perceived literacy in science (Sørvik & 

Mork, 2015). It could be an indication of students’ changed literacy preference or orientation to read 

digital texts rather than conventional printed texts in response to the available technology mediation in 

class practices. This could lead to the disappearance of conventional reading practices. This scenario 

challenged science teachers’ pedagogical planning. Apparently, there is a need for a redesigned literacy 

pedagogy that could maintain a balance between the use of conventional and digital text practices, and 

use of schooled and authentic texts with interactive dialogues along the modalities in use that could 

support students’ active meaning-making with both text types. 
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6.5.6 Personalized learning versus collaborative learning 

This dilemma points to managing two distinct literacy cultures in classrooms. A traditional 

collaborative culture that prepares the learner for the future workplace and an individualized or self-

directed culture that serves to prepare self-managing learners. The literacy cultures in Steve’s and 

David’s classrooms appeared to be at the two extremes. However, Amy’s pedagogical practices were a 

minor combination of both these aspects. 

On the one hand, the ideology of a flexible curriculum that places students’ voice and choice at its 

center to develop informed, empowered, and engaged learners seemed to dominate Steve’s pedagogical 

practices (Howard, 2016). In such a technology-driven classroom, personalised approaches to learning 

seemed a necessary condition to work with the e-curriculum that aimed to developed self-managing 

learners. While on the other, the use of collaborative learning in David’s classroom likely meant to 

encourage deep thinking and communication norms leading to socialisation and peer mediation to 

accommodate diverse learners. It also served to put students’ ideas at the center of a community to 

encourage the social construction of knowledge. Based on these observations it can be suggested that 

an idealised literacy culture should draw on both aspects equally.  

6.5.7 Teacher’s control of knowledge versus student control of knowledge 

This dilemma points to the two kinds of teaching approach one that draws on expository mode (Bruner, 

1961) while the second that entail hypothetical mode of teaching both allowing students to make 

meanings differently.  

In the expository mode of teaching – typical of Amy’s classroom – teacher as expositor had full control 

over the style and pace of the instructions while seeing students in the role of mere listener. As a 

speaker, an expository teacher has a variety of choices at their disposal to manipulate the contents while 

generating interpretations. However, as passive listeners students were often unaware of such internal 

options and passively receive culturally available meanings. 

In the hypothetical mode of teaching as exemplified in David’s classroom teacher and students 

cooperate to formulate knowledge. Pedagogical opportunities facilitated students to draw on their 

strategies to use language in making sense of ideas in generation and communication of meanings. 

Steve's pedagogical practices differ from both these contexts and draw heavily on students’ self-

direction and independence that likely lead to his students’ attempts in imposing personal subjective 

meanings to the contents and contexts as they worked with literacy practices.  
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6.5.8 Standardized assessment versus assessment for technology-mediated practices 

In all three science classrooms, there appeared a contradiction between the assessment practices such as 

students’ competence for linguistic conventions – standardized assessment for content knowledge – and 

assessment practice that should follow students’ capabilities in response to their meaning-making text 

mediated practices. Put simply, there exists a disparity between students’ meaning-making with 

technology-mediated practices and assessment practices that followed print-based conventions. The 

underlying reason could be the standardized assessment criteria that likely pressurised teacher to value 

abilities for text writing with respective ‘mono-modal’ assessment practices rather than an overall 

assessment of what is to be learned and how it is learned (Jewitt, 2003) into which social, participative 

and multimodal meaning-making practices mediated through technology are the vital dimensions. 

In this respect, the dominating print-centric mindset often failed to account for the curriculum change 

and points to concern as to where in the curriculum should these skills be explicitly taught and 

assessed? (Matthewman, Blight & Davies, 2004). This raises an important question for science 

educators to attend to the intricacies and processes involved in multimodal sign making and social 

dimensions of new literacies that today’s students draw on to make-meanings and how these should be 

best assessed with respective designed assessment practices. In this example, a traditional pedagogical 

approach to literacy assessment has overlooked the new approach to assessing students’ meaning-

making literacy learning. 

Overall, the dilemma discussed so far have portrayed a complicated picture of today’s science literacy 

pedagogy. In that respect, only one science classroom off all three as evidence suggests has partially 

embraced the multiliteracies and new literacies framework with fewer opportunities to infuse multiple 

modes rather than dominating linguistic and written means to make and communicate meanings.  

Chapter Summary 

This chapter has attempted to draw together and make some evaluative comments about the challenges 

facing science teachers in New Zealand secondary schools as they attempt to make sense of and 

negotiate a changing literacy landscape. Overall, it can be argued that schooled literacies in New 

Zealand’s secondary science are not in a state of change, however, minor evidence for the uptake of 

new practices is found. However, the continuum of communication patterns is wide (Barnes,1976). On 

one end of this continuum are the narrowly framed, authoritarian, and teacher-directed literacy 

processes, while at the other, the rhythm of small-groups and whole-class interactions and discussions 

lead to social accomplishment as recognised ways of doing science. Between these two lies the 

students’ voice and choice as available communication norms that facilitated the active use of language 

at the level of peer participation to only a few whiles for others it appeared to constraint the making and 

communicating the new meanings. 
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Off all three science classrooms, pedagogical ways in one science classroom have partially embraced 

the multiliteracies and new literacies framework. What seemed to be emerging is the fact that teachers 

matter in managing active and interpretive communication norms for language and literacy carrying the 

potential for knowledge building in science. Based on observation made it is reasonable to argue that 

the teacher appeared to take a back seat in an e-curriculum pedagogical context. The final, and 

concluding chapter attempts to draw all this together and provide some answers to the questions posed 

at the start of this study. With a description of explored meaning conventions, I consider what aspects 

of literacy pedagogy have negotiated the new forms of literacy – if any – and brought about the best 

practices for students’ language and literacy for meaning-making in science.  
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CHAPTER SEVEN: CONCLUSION 

 

This chapter aims to conclude the thesis with a review of the research questions. This is followed by a 

set of key research propositions as principles and extended discussions based on the research findings. 

This chapter ends with study limitations, researcher’s reflections, and overall concluding remarks 

looking to the future of literacy pedagogy in science. 

7.1 Review 

The key question of this study is: what is the evidence for a changing set of literacy practices in New 

Zealand secondary school science classrooms? To answer this the study has explored the ways 

language and literacy pedagogy have been practiced in secondary science and searched the evidence for 

meaning-making conventions. It also explores science teachers’ understanding of literacy theories and 

pedagogical practices. This study has highlighted the ongoing dilemmas and explored how far enacted 

approaches conform to changing literacies in terms of ‘multi’ and ‘new’ literacies. A short description 

of the sub-questions has been given in what follows.  

Sub-questions 

Research question 1: What are the characteristics of language use and literacy practices in New 

Zealand secondary science classrooms? 

To answer this question language use and literacy characteristics have been discussed in reference to 

the study findings in four meaning-making conventions: representational; social; structural; and 

intertextual that Cope and Kalantzis (2009) have proposed with following open-ended questions.  

1. Representational: To what do the meanings refer to? 

The pedagogical conditions for representational conventions characterise literacy as socially recognised 

and interactionally accomplished activity leading to students’ discipline-specific literacy in David’s 

classroom only. In Steve’s and Amy’s classrooms, nonreciprocal interactions tended to give generic 

meanings to literacy. 

2. Social: How do the meanings connect the persons they involve? 

In David’s classroom, pedagogical conditions permit students’ access to language as preconditions that 

signify their mutual participative and collaborative relationship in literacy culture. David’s students 

drew on exploratory use of language and develop common criteria of the ‘roles and relationship, rights 

and obligations’ as what it means to deal with disjunctions, interpret, collaborate, participate, and arrive 

at the common views while holding personal views. They learned how to construct texts through 

mutual negotiation that define their membership within a learning community (Green & Dixon, 1993; 

Kelly & Crawford, 1997). In Steve’s classroom, the ethos of ‘voice and choice’ led to students’ 
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engagement in self-directed activities with prevalent individual text consumption practices. In Amy’s 

classrooms, the transmissive role of language has characterised the students in roles of passive listeners 

or information consumers predominantly. In both classrooms, students and teachers have no mutual 

relationship to make meanings together.  

3. Structural: How are the meanings organised? 

In David’s classroom, the organisation or structure of designed pedagogical meanings was balanced to 

best enact curriculum resources as literacy resources with the use of pedagogical approaches, text 

genres, and management of student’ diversity. Moreover, his pedagogical practices were reflective of 

his recognition of the discursive interactions needed to enact discipline-specific literacy practices.     

In Steve’s and Amy’s classroom, structural conventions connote authentic and didactic teaching with 

no evidence of teacher’s recognition and practices in response to students’ diversity and discipline-

specific pedagogical practices respectively. The juxtaposed curriculum contents connote pedagogical 

attempts to repeat culturally given meanings rather than transformed practices in designing and 

redesigning the intended meanings.   

4. Intertextual: How do the meanings fit into the larger world of meanings? 

Overall, the concept of literacy as meaning-making practice has intertwined linguistic and semiotic 

dimensions. In every science classroom, the intertextual convention was evidenced in terms of partial 

use of language. Even though linguistic and written meanings dominated in David’s classroom, 

discursive interactions make use of language for generation and interpretation of meanings. This was in 

stark contrast to Steve’s and Amy’s classroom where classroom discourse was limited in characterising 

the language use and other semiotic systems as entirely stable leading to either imposing subjective 

meanings or passive reception and reproduction of culturally given meanings. Pedagogical practices in 

all science classrooms fall short to use multimodality in interactive classroom discourses. Thus, the 

pedagogical potential to embed multimodality to make meaning with multiplicity of modes that lead to 

students’ multi-literacies in science is missing. The science classrooms lacked evidence of interrelated 

linguistic and semiotic dimensions for active meaning making in science.   

Research question 2: How do science teachers understand the role of literacy theory and 

practices in their subject teaching? 

All science teachers hold mixed views in characterising literacy with conventional/ autonomous 

reading and writing abilities to the role of literacy in communicating meanings in social contexts. 

Nonetheless, all science teachers' pedagogical repertoire needs reflections and refinement to broaden 

their literacy understanding. In that vein, pedagogical efforts are needed to best translate the developed 

understanding – as to how literacies are plural with explicit recognition and enactment of discipline-
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specific literacy practices. Science teachers have well understood and practiced the operational 

dimension of literacy than the cultural or critical dimension that has strong links with disciplinary 

practices in science. Overall, it is argued that science teachers have partially perceived and enacted the 

literacy theory and practices with limited evidence of active meaning potential in their pedagogical 

design. This led to insufficient pedagogical conditions for students’ active meaning making in science.      

Research question 3: To what extent has science teaching in New Zealand secondary schools 

incorporated new approaches to literacy pedagogy? 

Based on study findings, it would be reasonable to argue that overall literacy pedagogical practices 

draw on a few new approaches. However, there were fewer opportunities to infuse multimodality rather 

than dominating linguistic and written means to make and communicate meanings. The enactment of 

new technical and ethos stuff for the development of students’ participatory, social, multimodal, and 

active forms of meanings or sign-making is clearly missing in contemporary pedagogical practices. In 

that respect, only one science classroom off all three has partially embraced the multiliteracies and new 

literacies framework. 

7.2 Key principles 

I identified four key principles as research implications based on the study’s findings that are discussed 

in this section. These principles suggest how to design effective literacy pedagogy with the potential to 

develop students’ scientific literacy. These principles speak to managing changing literacies in 

meaning-making social and participative perspectives in literacy pedagogical practices.  

7.2.1 Literacy pedagogy requires a correlation between theory and practice for language and 

literacy practices. 

The application of pedagogical theories to the real classroom context serves as a strong foundation to 

build students’ disciplinary literacies in science. My research findings showed that language and 

literacy theories are applied only to a limited extent in science classrooms. This suggest a partial or 

incomplete use of changing literacies. What follows is a short description of the theoretical perspective 

this study drew upon to explore literacy as meaning-making practices with the purpose of making clear 

where the disparity between theory and practice lies. 

The sociocultural and multimodal views of literacy see the cumulative role of language as socially 

negotiated and collaborative meaning-making phenomena enacted through situated discursive 

interactions around texts, tools, and artefacts. Disciplinary literacy practices are distinctive in terms of 

intertwined discursive and sociocultural processes that professional scientists employ in the 

construction of scientific knowledge. These distinctive forms of life or Discourse enable members of a 
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group to associate meanings with the processes, artefacts, practices, signs and symbols, and practice 

literacy in socially appropriate ways (Green & Meyer, 1991; Kelly, 2011; Santa Barbra Classroom 

Discourse Group, 1992). Moreover, theories of multiliteracies/multimodality posit that the use of 

linguistic and multimodal modes of meaning-making – such as visual, audio, gestural and spatial – are 

vital in interactive discourses involving multimodal texts to help mobilise meanings in a social context 

(Ivarsson, Linderoth & Sӓljӧ (2009). Meaningful use of the technical and ethos stuff of new literacies 

allows for shared, social and participative dimensions to literacy learning and text production practices 

(Lankshear & Knobel, 2007). Pedagogical implications drawn from this theoretical basis could lead to 

develop students’ multiliteracies (Cazden, et al. 1996; Lemke, 2000) and new literacies.  

This study found a little evidence in reference to recognised ways of using disciplinary literacy to ‘talk’ 

science that led to knowledge construction practices. However, the observed disciplinary practices 

capitalise on skewed or partial role of language. The use of linguistic and written forms of meanings 

was dominant; thus, the essential role played by multimodality in developing students’ multi-literacies 

in science is absent. Given that the prevalent pedagogies emphasised content transmission. The 

pedagogical approaches have partially embraced the multiliteracies that result into new ways of 

generating and communicating meanings. The potential role of multimodal texts and online platforms 

were approved of by teachers for text dissemination and consumption, which suggested that the 

pedagogical approach represented only that of ‘being digital’ with conventional literacies.        

7.2.2 Literacy pedagogy necessitates informed understanding of how meanings are made in and 

through digitally mediated texts. 

This study found that collated resources in e-curriculum connotes ‘multimodal makeover’ based on 

commercially available teaching resources. Keeping that in mind, this study implies that pedagogical 

work is needed to understand how meanings are being made in and through digitally mediated texts.  

Meaning-making in digital texts attends to the pedagogical focus on making a meaningfully juxtaposed 

curriculum design. This necessitates the recognition of the modal affordances and their specialised use 

in organisation as a multimodal ensemble for the science curriculum. It has been established that 

different modal affordances realise different meanings in the comprehensive representation of a 

particular curriculum entity (Danielsson, 2016). This study found that in the e-learning context, 

juxtaposed resources seemed to entail the mere addition of free online content endorsed by the national 

educational agencies for pedagogical purposes rather than a well-developed sequence of ‘foregrounded 

and thematised’ modes to express intended pedagogical meanings (Lemke, 1998; Tang, Tan & Yeo, 

2011). The realisation of pedagogical practices based on ‘foregrounded and thematised modes’ would 



203 

 

draw on, and cater to the students’ need to make meanings from, and to learn multiliteracies and the 

hybrid science genre (ibid). 

Meaning-making through digital texts speaks to the literacy pedagogy that employs pedagogical 

discourse to make sense of digital multimodal texts. In this connection, Ivarsson, Linderoth and Sӓljӧ 

(2009) posited that discourse activity in a multimodal context leads to increased linguistic and symbolic 

control of experiences and meanings. Pedagogically scaffolded discussion constitutes and triggers 

social processes when learning is embedded into and builds upon visual representations (Rau, 2017) 

and discursive modes that shape learners’ meaning-making repertoire.  

Overall, the idea of meaning-making in and through digital texts not only takes into account teachers’ 

informed understanding to organise thematised curriculum design, it also attends to the practical 

pedagogical moves to enact respective situated and multimodal discourse for knowledge construction 

in science.  

 

7.2.3 Literacy pedagogy demands a thorough understanding of how to embed social and 

multimodal aspects in assessment practices. 

In response to evolving meaning-making practices in contemporary times, this study suggests that 

designed assessment practices should attend to the multimodal and social aspects of assessment on 

equal accounts. For this, reference is made here to the literature in order to establish guiding principles 

for the design of new assessment practices in science. 

Firstly, the availability of multiple modes in technology-mediated instructions necessitates different 

processes and tools involved in the interpretation and making of meanings. In multimodal 

environments, students undergo complex learning and literacy processes; hence, assessment practices 

in linguistic forms are problematic. Toward that end, Jewitt (2003) argued for a re-thinking of the 

whole complex of representation involved in communicating information in today’s technology 

classrooms as she suggested that:  

in order to assess what it is that is learned assessment needs to re-focus in order to attend to the 

full range of modes involved in learning (p. 100).  

Following this, Tang, Tan and Yeo’s (2011) study explained how conceptual understanding in science 

is dependent on the integration of various modes of representation that constitute a specific thematic 

pattern. This research introduced the idea that the construction of students’ science concepts can be 

made visible through analysing the multimodal actions such as speaking, writing, drawing, and 

gesturing that students use to communicate their learning. Such assessment results could reveal how far 

students’ concepts conform to or deviate from, the formalised thematic patterns used to teach science 

concepts. However, classroom enactment of this idea needs explicit pedagogical focus to recognise 
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which thematic patterns correspond to the illustrated science concepts through integrated or juxtaposed 

multimodal representations and actions in literacy pedagogy.       

Secondly, to take into account the social, participative, and negotiated nature of new literacies in 

technology-mediated environments, assessment practices could capitalize on formative rather than 

summative practices with “ongoing cycles of feedback on performance … [for students’] deep 

learning” (Knobel & Lankshear, 2014, p. 100). The digital platform as online multimodal learning 

space can support ongoing dialogue through formative feedback cycles between teachers and students 

or peer reviews to build students’ reflections on their compositions (Hatzipanagos & Warburton, 2009). 

In that context, the digital platform enables assessment – received peer reviews on threaded discussions 

– of social cognition that previously has been conceived of as impossible to assess (Cope, Kalantzis & 

Smith, 2018). In assessing the social process of learning afforded through learners’ participation in 

horizontal planes of communication, Cope, Kalantzis and Smith (2018) argued for shifting writing into 

multimodal writing as a representation of learned concepts that learners’ have developed as designed 

thinking. Similarly, performance-based assessment can be devised for students’ engagement in learning 

through video games and simulations. 

7.2.4 The school context matters in building autonomous, skilled knowledge experts, and 

professional science teachers. 

In the New Zealand context, research into teachers’ development submits that, despite differences in 

professional commitments associated with subject-matter teaching and its educational purposes, science 

teachers like to participate in collaborative discussions to share professional knowledge and visits each 

other's classes (Bell & Gillbert, 1996). This study affirmed these findings and claims that the school 

context plays a vital role in developing teachers’ repertoire as active meaning-makers that value 

flexible and transformative teaching practices. Across all schools, departmental discussions served as 

collaborative platforms for building teachers’ professional expertise. However, it can be assumed that 

there exist differences in enactment of such expertise as science teachers worked differently with 

developed repertoire in class practices.   

According to Kalantzis and Cope (2012), from the perspective of new literacies and learning, a teacher 

should be a “designer, knowledge expert, autonomous, and highly skilled manager of students’ 

learning, p. 52). At North Central High School, staff collaboration on centrally collating resources was 

probably a way to manage pedagogical practices but resulted in giving a receptive or static meaning to 

literacy pedagogy in real practices. Therefore, Steve appeared to be a compliant staff member in using 

centrally collated resources, yet this meant that there was limited or no space for his pedagogical 

expressions.  
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On the other hand, self-motivating school cultures at South Valley and West Royal High Schools 

helped science teachers to develop their teaching philosophies through peer-mediated discussions. 

Hence, David and Amy were able to be more autonomous, flexible, and adaptable in enacting their 

pedagogical theories in ways that catered to their students’ needs. 

7.3 Research limitations 

The study’s findings provided new insights into the ways three science teachers and their students 

engaged and participated in meaning-making practices. However, there are limitations that enable the 

reader to interpret the validity of the findings.  

Firstly, because of the case study characteristics, individual case findings were drawn from a data set 

collected over a short period of time – six lessons in each case. Due to the specific teaching and 

learning context in an individual case, caution must be taken when seeking the relevance of the study’s 

findings to teachers in other secondary science classrooms that have not been subject to the same 

research. Because of the small sample size, the research findings cannot be extrapolated to the wider 

New Zealand science teacher population. 

Secondly, it has been argued that literacy events are observable as one can see what people do with 

texts, while literacy practices must be inferred (Perry, 2012) because of their connection with 

unobservable beliefs, values, attitudes, and power structures. Barton and Hamilton (2000) noted that 

practices involve more than actions with texts. Like many other research studies, this study deduced 

literacy practices from observed literacy events based on teachers’ and students' engagement with texts. 

Having said that, this study falls short in terms of collecting data based on students’ interviews to 

record their feelings and attitudes toward literacy practices.  

Thirdly, it has been argued that, due to the complex nature of classroom literacy practices, students’ 

draw on several texts that lead to different discourses; therefore, a methodological approach using 

video recordings and digital coding software helps to build the validity of study’s findings (Blikstad-

Balas & Sørvik, 2015). In this study, the methodological approach of classroom observations enabled 

interpretations of textual and individual factors, but, without video recording, there was the likelihood 

that various contextual factors would go unnoticed. Therefore, it is recommended that video-recorded 

data in future studies be used in order to capture comprehensive evidence of changing literacies.  

Fourthly, this study explored the pedagogical opportunities for changing literacies in formally planned 

schooled literacies. Missing in this exploration were the pedagogical means for drawing on ‘culturally 

responsive instructions’ that make use of students’ informal ways of reading and writing that are 

reflective of their home cultures (Au, 2001). It has been proposed that such practices strengthen 

students’ meaning-making repertoire (ibid).  
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Finally, the study did not attempt to account for the students’ informal methods for conceptual learning 

that include personal narratives, drawing or science representations in making sense of science ideas. 

This could be seen in reference to building students MRC (diSessa, 2004) to both demonstrate 

conceptual understanding and communicate transformed understanding through representations such as 

informal writing or visual compositions. Future literacy research in science classrooms could overcome 

these limitations through in-depth explorations that produce findings contributing to knowledge related 

to literacy pedagogy and practices. 

7.4 Extended discussion 

Now it is time to reflect on the study’s findings in the context of the previous research and the realities 

of (Nature of Science) ‘NOS’ framework implications and to relate how far present literacy practices 

have adjusted to what I termed as ‘the dominant story’ in Chapter 1 of this study.  

I acknowledge that the realities of literacy pedagogy portrayed in this study are partial, provisional and 

limited in scope insofar as studying three cases, each with a distinct context and set of practices, means 

it is not possible to generalise what I found to the wider New Zealand science teacher population. 

Nonetheless, these cases are reflective of what was put forward in 2011 as a national agenda for a 

‘future-oriented’ science education program and which identified implications, based on trends and 

priorities, for 2017-2018.  In what follows, the study’s findings are discussed in relation to three vital 

aspects: e-learning practices; discipline-specific literacy practices; and a changing literacy thesis as the 

‘dominant story’.  

7.4.1 e-curriculum structure and practices 

In New Zealand, the government reports envisioned future-oriented teaching and learning e-

curriculums as centered on social networking, interactions, collaborative learning, social context to 

enable transformative practice, opportunities for student-centered, and co-constructive pedagogies 

(Buntting et al. 2012; Wright, 2010). It has been discussed that the use of e-learning tools affords 

‘multiliteracies’ in providing learning opportunities for textual multiplicity and students’ agency in 

meaning-making practices (Wright, 2010).  

Nonetheless, this study’s findings suggest that the e-learning configuration in the current context aligns 

with xMOOC courses (Stewart, 2013) in terms of following the information-centered model that 

primarily aims to deliver the course contents, keep a record of students’ tasks accomplishment and 

communicate the assessment results only. The science teacher’s role in such a context is no more than 

exhorting or encouraging self-direction. The pedagogy in an e-learning context enabled individualised 

learning and text consumption practices with static or receptive meanings of literacy. The e-learning 
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configuration seemed devoid of using digital platforms for students’ participative exploration and ethos 

of shared enterprise in sense-making activities.  

From the perspective of the government initiative to enact future-oriented science, the Ministry of 

Education has provided the necessary support for implementing the new standards. In response to such 

support, schools have revisited and addressed literacy and numeracy skills (Haque, 2014). Nonetheless, 

research that explores the potential and probable implications of digital tools for enhanced students’ 

engagement and achievements in science has revealed contradictory responses to this initiative.  

The large body of research that explore the future-oriented science agenda evidenced the prevalence of 

conventional literacies, while digital platforms were used for the dissemination of information rather 

than the building of active social collaboration.  

With regard to taking advantage of participatory learning opportunities, it has been found that 

collaboration and students’ work-sharing for peer reviews or publishing on the internet (Hipkins & 

Hodgen, 2012) and pedagogical work to initiate active two-way collaboration for knowledge 

construction (Buntting et al. 2012; Gilbert & Bull, 2012) are entirely missing in the e-learning context. 

There are strong similarities between previous research and this study’s findings. Hence, this study 

posits that e-curriculum structure matters because the potential of digital text mediation in providing 

new avenues for meaning-making could be best harnessed with designed pedagogical moves. In that 

respect, the e-curriculum structure defines how far designed pedagogies have embraced the meaningful 

use of digital, social and collaborative spaces in knowledge-building and sharing practices.  

In his book titled: Changing our secondary schools, Bali Haque (a career educator) discussed historical 

educational reforms regarding the enactment of new literacy and numeracy standards in schools; he 

claimed that: 

Although schools are complying with the requirements, it is clear that many do not agree with, 

or support, the fundamental purpose and philosophy that underpin them (p. 145).   

This statement depicts what this study found at North Central High School, where science teachers’ 

motivations in collating resources for the school-wide e-curriculum initiative and practices to translate 

the message of change may have been misinterpreted. In reality, perhaps the enacted practices signal 

screen-based conventional literacies and the transfer of curriculum content to online venues that lead to 

an online effect only (Haythornthwaite, 2012) as opposed to a pedagogical focus to harness the digital 

potential of participatory literacies and social communication for knowledge construction in science. 
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7.4.2 Discipline-specific literacy practices  

This study found that the prevailing tendency for literacy instructions is to characterise literacy in a 

generic sense rather than the pedagogical focus to work with ways of talking, reading, and writing in 

ways that are deemed specific to disciplinary literacy practices. Moreover, evidence suggests that 

classroom practices missed multimodality as a tool for developing students’ scientific literacy. 

The lack of a pedagogical focus on using multimodal representations relates to the issues mentioned in 

the science education literature in reference to science teachers' difficulty in devising the imperative 

literacy instructions. It has been noticed that more often science teachers are not well educated in 

science at the elementary level or in the science-specific instructional modes needed to teach at the 

secondary level (Broek, 2010; Lee & Spratley, 2010; Snow, 2010). This limits their ability to scaffold 

students who struggle to make sense of abstract concepts and the challenging scientific lexicon, with its 

set of discourses, complex images, graphs, hybrid genres, and charts, which they encounter in 

textbooks or available curriculum resources. 

In the New Zealand context, one possible reason for this predicament is linked with ‘New Zealand 

Curriculum’ (NZC) well iterated and deeply ingrained initiative of ‘literacy across the curriculum’, 

which forms the basis of the NOS sub-strand of ‘communicating in science’. Within this sub-strand, 

students’ communication abilities in science are often perceived as having pedagogical implications 

related to key competencies in using language, symbols and texts. Given the fact that science-specific 

pedagogical practices can never discount the role of science conventions, nonetheless, any generic 

practice that pays lip service to the use of language, symbols, and texts, as found in this study’s 

secondary science context, cannot develop students’ scientific literacy. This points to the possibility 

that if NOS propositions had been more clearly defined in reference to pedagogical approaches, then 

science teachers would have been guided in use of language, symbol, and texts in discipline-specific 

ways. With this study’s findings, it could be suggested that policy work is needed to explicitly relate 

the theoretical underpinning of key competencies within NOS sub-strands. One possible 

recommendation is to focus on the recognition of literacy as disciplinary differences in using language 

to ‘create, disseminate, and evaluate’ knowledge claims in collaborative interactions. The use of 

symbols and texts would then include pedagogical practices to activate multimodality in terms of 

‘discursive/representational resources’ (Huber, Tytler & Haslam, 2010) for teaching multi-literacies in 

science. In that respect, the digital platform would best serve as a social and multimodal orientation for 

negotiating meanings that have a strong link with philosophies of embedding the ‘multi’ and ‘new’ 

literacies in the development of students’ science-related literacies. 

The study’s finding could be seen from the perspective of the long-held literacy debate about seeing 

English teachers as responsible for teaching literacy (Limbrick & Aikman, 2008) or for literacy to be 
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adopted as a cross-curricular, school-wide concern (as mentioned in New Zealand-based literature). To 

the researcher’s understanding, if teaching literacy is seen as English teachers’ responsibility, even for 

science, then this is likely to create a tension between teachers’ content knowledge and enactment of 

literacy teaching based on their pedagogical knowledge.  

It is argued that sophisticated domain knowledge permits the enactment of domain-specific discourse 

and practices (Moje, 2008). In that sense, the English teachers’ content or subject knowledge 

intertwined with their pedagogical knowledge would make it difficult for them to adapt and enact 

effective strategies to develop students’ scientific literacies in a science-specific, social and multimodal 

context. This also would point to the conundrum for assessment practices – whether the science 

teachers or the English teachers would assess students’ science-specific literacies. Hence, it is 

suggested that responsibility for literacy teaching should reside within each specific domain, and that 

the literacy teaching agenda should be extended to and interwoven throughout the whole curriculum.  

In the New Zealand context, Wilson et al.’s (2012) research explored teachers’ knowledge and beliefs 

about literacy and practices to teach science. The study found two aspects that science teachers 

commonly perceived well and enacted while teaching scientific literacy. The first aspect is vocabulary 

teaching through modeling in order to scaffold students’ access to science texts. The second is linked 

with the discourse of reasoning and knowledge application to solve real-world problems. Nonetheless, 

the evidence for defining character of scientific literacy in terms of processes and practices specific to 

science in knowledge construction practices was limited. The authors stated that: 

there was little [pedagogical] evidence of wanting students to engage in disciplinary-specific 

practices, for example, of reading or writing like a scientist (ibid, p. 61).  

Such a finding is affirmed in this study with respect to two of the school cases, whereby generic 

literacy instructions either emphasised the students’ receptive vocabulary understanding or tended to 

develop independence in learning scientific literacy.    

It seems that current literacy practices render the science discipline as ‘repositories’ of content or 

subject information (Halliday & Martin, 1993; Hicks, 1995; Lemke, 1990). This may be due to science 

teachers’ lack of understanding that the discipline is the space for knowledge construction rather than 

exposing students to the bulk of textual information. In addition, it may be linked to the absence of 

pedagogical elements that help perceive and practice critical literacy, in particular that which 

emphasises the need for human interactions leading to knowledge construction in the discipline (Moje, 

2008).  

This study argues that the critical element of human interactions cannot be realised by drawing solely 

on linguistic or written meanings; this is insufficient unless used in conjunction with multimodalities to 
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facilitate communication through a variety of modal forms or meanings. The research literature in 

science education supports the view that multimodality should be seen as competence and as a tool for 

developing students’ scientific literacy (Kain, 2006). This study further extends this idea and argues 

that multimodality is requisite not only for the development of scientific literacy, but also for 

supporting students’ new and multiliteracies based on language use in cultural, social and multimodal 

contexts in the negotiation and communication of meanings. The backdrop to this idea lies with the 

theoretical bases of multi of literacy in meaning-making – in terms of interwoven linguistic and 

semiotic dimensions (Mora, 2013) – together with embedded social, collaborative, and discursive 

pedagogical practices. What follows is an elaboration of this point, which references existing research 

and draws links with the study findings.    

The development of scientific literacy with linguistic and semiotic dimensions entails meanings 

produced through interdependent linguistic and other modal forms. In this respect, this study sees the 

pedagogical discourse in the multimodal setting – when deploying semiotic resources and/or science 

representations – as transformed literacy practices that work by adding the textual resources. The 

human interaction in such pedagogical practices, with language mediation to make and generate the 

meanings, is linked with the enactment of critical literacy (Moje, 2008). Drawing on sociocultural and 

multimodal theoretical aspects, this study argues that multimodality is an important meaning-making 

aspect for developing scientific, multi, and new literacies. However, this needs meaningfully designed 

pedagogical content and discourses within and across situated, interactive, social, and multimodal 

contexts that work to develop students’ socially recognised literacies.  

Theories of multimodality posit that active sign-making is guided by the motivation of the sign–maker, 

who chooses among the available textual resources to transform and make new meanings. This 

highlights the theoretical relationship that exists between students’ motivations and enacted scientific 

literacy practices.  

In regard to students’ text production practices, Kain (2006) sees the transformed signs as evidence of 

students’ “previous and present experiences with texts, people, and phenomena, and the implicit and 

explicit norms that constitute contextual resources for integrating and activating these resources are part 

of transformations” (p. 658). In that vein, science teachers’ discourse, in the context of digitally 

mediated texts or semiotic resources, can contribute to an already existing pool of textual resources. 

Such practices can be seen as transformed practices that allow students’ access to new ways of 

meaning-making. This warrants additional opportunities or agency in sign-making. Thus, it can be 

assumed that the more pedagogically scaffolded discourse contributes to providing textual resources, 

greater is the students’ access to new avenues that could facilitate their negotiation of meanings.   



211 

 

During the interdependent linguistic and semiotic meaning-making processes, teachers’ and students’ 

use of language makes possible the appropriation of academic scientific language into an everyday 

form of communication (Wallace, 2004). Similarly, both offline and online discursive interactions 

which draw on array of distributed expertise and semiotic modalities can add to the availability of 

textual resources that work to facilitate the motivated process of sign-making and text production 

practices. This would expand students’ experiences with people, viewpoints, tools, texts, phenomena, 

and communication norms while participating in active meaning-making processes and practices.  

An important recognition of this study is that the teachers’ role is inevitable. The prevalence of digital 

tools has promoted the slogans of ‘voice and choice’ that result in individuality and self-direction in 

learning and literacy. Nonetheless, the role of the teacher is invaluable. In saying so, this study borrows 

from Gee (2015), who posits that: 

 

Books [and digital tools] do not empower and liberate all by themselves. They require mentors, 

role-models and teachers who share with us the deep possibilities of new meanings for new 

selves and new worlds … teaching lies at the heart of what made us human, not just tools … 

We humans have social minds that require socially shared experiences and words to go with 

that experience. (pp. 251-253)   

  

7.5 Researcher’s reflections 

The purpose of this section is to reflect on how this research has changed my understanding of literacy 

practices. Here, I link this writing to the biography that I provided in chapter 1 of this study. Being a 

former teacher, a nonmainstream student, and a researcher, I brought a certain level of understanding to 

my travels through the variety of secondary discourses, I come to realise that Discourses are much 

more complex in their constituent and co-coordinating elements than what I previously had thought.   

Given the fact that undertaking research is good professional development, researching literacy in 

secondary science has enabled me to shift from the periphery to the centre of the Discourses. What I 

express here is based on that centre.  

As a researcher, I recognised elements of coordination in Discourse (Lankshear, 1997) – in its 

functionality specifically with reference to critical- and research-related literacies. For this, I traced 

meaning making processes to explore this complex ensemble, guided by the purpose to elaborate where 

meanings come from.     
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This writing served to depict those elements in coordination within the ‘situated self’ of a science 

teacher to discern his moves in pedagogical Discourse while holding a unique identity of an 

‘autonomous, professional and active meaning-maker’. While working as the peripheral case of new 

literacy, this science teachers has the capacity to transcend through multiple co-ordinations. In the 

coordination of Discourses, both human and non-human factors or elements actively coordinate to 

achieve ‘in syncness’ and, at the same time, get coordinated by the effect of coordination. 

A science teacher, while working in and through secondary science Discourse, has coordinated the 

following elements that speak to the recognised ways of practicing disciplinary literacy. These include 

but are not limited to: the rules his students’ should follow (seating arrangement, classroom norms for 

discussion and participation); values (as he draws on students’ prior knowledge and ‘voices’ they bring 

to lessons); views (teachers have a role in setting up communication patterns for students’ negotiations 

of meanings); beliefs (writing is a process, repeated feedback cycles provide the opportunity to refine 

thoughts, knowledge exists in learners’ ability to participate in socially sanctioned ways that serve to 

organise their thoughts and actions) actions (manage mixed ability groups, bringing in socialisations, 

use of students’ vernacular language, holding up the space to build students’ D-identity, practicing 

disciplinary literacy like scientists); modal forms used (linguistics or written meanings); texts and 

resources used (interactive discussion and co-constructive pedagogy); the unique ways of thinking 

(critical reflection of their practice); and judgments about, or feelings for contemporary teaching 

(practices of being conventional with digital texts).  

In coordinating multiple Discourse as designed opportunities for students’ active meaning-making, the 

science teacher’s teaching style becomes co-ordinated when he practices assertive discipline in 

response to students’ resistance and disengagement and forces students to participate at the same time 

as being a facilitator who guides, supports and encourages students to collaborate. In enacting literacy 

pedagogy, his practices are a part and parcel of multiple coordination – likely undergone through 

history or a ‘trajectory of coordination’– while discussing and sharing his work with fellow staff in 

departmental meetings and revising pedagogical theories based on teaching experience to coordinate 

future pedagogical moves in class practices.  

7.6 Concluding remarks 

In the educational context, the changing literacy thesis that I termed ‘the dominant story’ in Chapter 1 

attends to the active meaning potential of pedagogical design, enactment of multiliteracies, and new 

pedagogical approaches that lead to learners’ agency in active meaning-making. In the New Zealand 

secondary science context, unfortunately, I found this story incomplete as prevalent schooled literacies 

are far from changing literacies during the period under study 2017-2018.   
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It appeared that the e-curriculum portal was being used as new multimodal technology to transmit 

information and predominantly for individual text consumption practices. Students’ reading practices in 

such a context connotes what Gillen (2015) called reading in a way as one reads a leaflet. Students’ 

access to online information was devoid of designed activities for enhanced interactions or ‘direct 

response or modification’ to make and generate meanings. Moreover, ample evidence is lacking for 

transformed pedagogical ways and students’ agency in active meaning-making practices. There is a 

danger that guided by the ideas of the use of students’ ‘voice and choice’, personalised and 

differentiated instructions technology integration is seen as a “Trojan Horse” (Sutherland et al. 2004) 

that can secretly transform learning. To respond to this technology pull, science teachers in this study 

have seen multimodal literacies a way to develop students’ do-it-yourself expertise. In reality, these 

literacy environments can be simply another way to transmit learning individually.  

To better manage literacy pedagogy in the face of changing literacies, science teachers should embark 

on a ‘mental leap’ in order to handle new texts, tools, and practices. In that connection, in-depth 

understanding and thoughtful reflection are needed to enact the functionality of language in 

collaborative discursive interactions that result in interpretive and generative meaning-making 

practices. For this, reconceptualization is needed for subject area literacy that explicates the differences 

between generic and discipline-specific literacy and language development through interactive 

discourses and language development through sense-making experiences in multimodal contexts. 

Literacy-rich environments require new literacies for interactive teacher and peer mediation.  

Moreover, pedagogical endeavour is needed to focus on how discursive interactions would draw upon 

the multiplicity of texts, tools, people, and artefacts as vital aspects. At the same time, it is important 

that sharing and participating in distributed expertise makes use of communication both on horizontal 

and vertical planes. This would involve designed pedagogical ways utilising the multimodality and 

sharing spaces embedded in digital platforms and class-based face-to-face collaborative practices. 

Enacting designed pedagogies in response to ‘changing literacies’ would build students’ repertoire and 

characterise them as new ‘proactive producers’ and communicators rather than conventional 

‘subservient consumers’ of meanings. 
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Participant Information Sheet 

 For: Teachers 

 

 

Project Title: An Investigation into Types of Language Use and Literacy  

Practices in New Zealand Secondary School Science Classrooms 

                        

Researcher Introduction  

My name is Nosheen Shahzadi. I am a Ph.D. candidate at the School of Curriculum and Pedagogy, 

Faculty of Education, University of Auckland. Dr. John Morgan is supervising my research work. 

                   

Project Description 

Language acts as a fundamental aspect to construct and interpret the meaning and ability to read, write 

and talk the languages of science is essential for being scientifically literate. Scientific literacy is likely 

a desirable goal that every nation seeks to thrive for their youth to meet the contemporary pace of 

technological, social and economic change. This study aims to explore the characteristics of language 

use in secondary school science classrooms. This research seeks to investigate the teachers’ 

understanding of language use and literacy in their science teaching practices.  

 

This study aims to investigate the extent to which new literacies are part of present-day literacy activities 

in science classrooms. The qualitative case study research methods will be used to collect data for this 

project. Three secondary school science teachers will be studied in three cases. The data collection for 

this project will last for five to six weeks for each case. The present study will be significant because the 

holistic description of language use and literacy practices for traditional language-based literacy events 

will be presented. The exploration of what counts as literacy and the potential of contemporary teaching 

and learning practices that draw upon the notion of new literacies will be interpreted as well. 

Additionally, the research finding will inform the curriculum development and teaching methods for the 

integration of new literacy practices to account for the changed communicational landscape of the 21st 

century. 

 

Invitation to participate 

You are invited to become part of this project. Your participation in this study will be entirely voluntary, 

and you may decline this invitation. The purposive sampling procedure will be used that has the 

following criteria.  

• Participating teachers will be teaching Year 9-10 and/or Year 11-13 science classes in 

Auckland Secondary Schools. 

• Science teachers will have varying levels of teaching experience such as 1-4 Years, 5-10 Years.  

• Year 9-10 and/or Year 11-13 science classes will be the participating classes for this study. 
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Auckland, New Zealand 

T +64 9 623 8899 

W www.education.auckland.ac.nz 

The University of Auckland  

Private Bag 92019 

Symonds Street  

Auckland 1135 

New Zealand 
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If you are a volunteer to participate, you are requested to contact the researcher. The Principal/Board of 

Trustees has given an assurance that participation or non-participation will not affect your employment 

or relationship with the school. If more teachers want to participate in the study, random sampling will 

be used to select the required number of teachers.  An email to say thank you will be sent to those 

volunteers who are not selected. 

Project procedures 

  The overall procedure for this research is as follows 

• Before the actual classroom observations, and initial introductory teacher’s interview will be 

carried out to understand the teacher’s educational background, teaching experience, and the 

nature of their science teaching. This interview will be 15 minutes long. 

• The classroom observations using the observation schedule will be carried out for one to two 

observations in one week. 

• This research involves the collection of teacher’s journals and their scheme of work for every 

lesson sequence. Moreover, the student’s assignment and all reading and writing materials used 

to construct students’ science knowledge will be collected as well.   

• The field notes and audio recording will be used for recording observation data.  

• After observing science class over five to six weeks, a semi-structured teacher’s interview will 

be carried out that will last for one hour. In this way, there will be two teacher interviews one 

before and one after the observation period.  

• The note-taking and audio recording will be used to record the interview data. 

 

Privacy and confidentiality  

 Privacy and confidentiality are important concerns that will be maintained throughout the research 

process. Accordingly, the pseudonym will be used to protect the identity of both the school name and 

participating teachers and students. The recorded or transcribed data will be labeled with a pseudonym 

and stored away safely in password-protected computers at the  University of Auckland.  In this way, 

recorded data will remain confidential that cannot be traced back to participants. Moreover, no opinion 

will be attributed to human participants or institution name that could disclose their identity. 

Moreover, the recorded information will not be shared with other participants. Participants will be 

allowed to check transcription. They have the rights to comment, edit or withdraw their data up to two 

weeks from the date of being sent a copy of their transcript or until data analysis (1st April 2018)   

The classroom observations will be audio recorded. Only my supervisor and I will have access to the 

data. No audios or videos will be published in any media. The University approved transcriber will 

transcribe the audio recordings of interview data. No personal information will be available or 

published. 

Data storage/retention/destruction/future use 

All text data (permission forms, transcriptions, observation schedules) will be stored safely in locked 

drawers at the Epsom Campus of Auckland University. All electronic data (audio and video recordings) 

will be securely stored on a password protected Auckland University computer and backed up on the 

UoA server. All data will be stored for a minimum of 6 years. After six years, the electronic data will 

be deleted, and text data will be disposed of in a secured paper bin supplied by the University of 

Auckland. 

The recorded data will be used to write a final report for Ph.D. purposes. The finding from this study will 

be used for academic publications or conference presentations. The participating individuals will be 
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entitled to get the final report if they wish they will be given the soft copy of the research findings after 

the study.  

 

Right to withdraw from participation 

Participants are entitled to withdraw from the study at any time without giving a reason.  

Contact details  

 I am grateful for your time. For any question or inquiries, the following contacts can be contacted  

Researcher: 

Nosheen Shahzadi Ph: (09) 373 7999 

 Email: n.shahzadi@auckland.ac.nz 

Research Supervisor: 

Dr. John Morgan Ph: (09)373 7599 (ext 46398) 

Email: john.morgan@auckland.ac.nz 

Head of Department: 

Dr. Helen Hedges Ph: 373 7599 (ext 48606)  

Email: h.hedges@auckland.ac.nz  

For any questions regarding ethical concerns, you may contact the Chair, 

The University of Auckland Human Participants Ethics Committee, The University of Auckland, 

Research Office, Private Bag 92019, Auckland 1142. 

Telephone 09 373-7599 

 (ext. 83711; ro-ethethics@auckland.ac.nz). 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS 

COMMITTEE 

ON ……………..for (3) years, Reference Number 
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CONSENT FORM 

For: School Principal/ Board of Trustees 

THIS FORM WILL BE HELD FOR A PERIOD OF 6 YEARS 

 

 Project Title: An Investigation into Types of Language Use and Literacy Practices in New 

Zealand Secondary School Science Classrooms 

                        

 Researcher: Nosheen Shahzadi 

email: n.shahzadi@auckland.ac.nz 

Research Supervisor: Dr John Morgan   

email: john.morgan@auckland.ac.nz  

      

I have read the Participants Information sheet and understand the nature of research and why my school 

has been selected. I have had the opportunity to ask questions and have them answered to my 

satisfaction.  

I give permission for Nosheen Shahzadi to conduct a research study at my school. I agree that she can 

access Year 9-10 and /or Year 11-13 science classes during class hours. She can access science teachers 

who teach these classes as well. 

I understand that: 

• teachers’ and students’ participation in this study is entirely voluntary, and they can withdraw 

at any stage without giving a reason. 

• the research procedures involve data collection through classroom observations, interviews 

with teachers, teacher journals, and supplementary material.  

•  Year 9-10 and/or Year 11-13 science teachers will be invited to participate in this study. 

Science classrooms will be observed for six lessons over a period of five to six weeks.  

• supplementary documents will be collected that include worksheets, textbooks, students’ 

assignments, teacher’s schemes of work, reading and writing material used. 

• the classroom observations will be audio recorded. 

• the recordings will be made only with the agreement of those recorded.    

• the research is about the teaching practices and not about how the students behave or about 

what they say. This research does not involve any element of evaluation.  

• The University approved transcriber will transcribe the audio recordings of interview data. 

• the teachers have the rights to add their comments, edit or withdraw data up to two weeks from 

the date of being sent a copy of the transcript or until data analysis (1st April 2018).  

• I will distribute the PIS and CF to science teachers in my school. 

• Pseudonyms will be used for participants and institution names so that information cannot be 

traced back to the participants. Moreover, no opinion will be attributed to human participants or 

institution name that could lead to their identity. 
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•  all data collected will remain confidential and be used in the researcher’s doctoral thesis, 

conference presentations, and publications. 

• I give my assurance that teachers’, parents and students’ participation or non-participation in 

this study will not affect their employment, relationship or grades in any way.  

• the researcher will make every effort to ensure the study does not disrupt the usual teaching and 

learning practices. Classroom observations will be made sensitively to avoid unnecessary 

interruptions or stress during lessons. Similarly, keeping in view the commitments and 

schedules of science teachers, a convenient time will be considered while arranging for their 

interviewing. 

 I wish to receive the summary of the findings which can be emailed to me at this email address: 

………………………………………………………………….. 

 

 

 

Name 

 

Signature 

 

Date 

 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS 

COMMITTEE ON --------------------------------- 2017 FOR (3) YEARS, REFERENCE 

NUMBER ------------------------ 
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CONSENT FORM 

For: Teachers 

THIS FORM WILL BE HELD FOR A PERIOD OF 6 YEARS 

 

 Project title: An Investigation into Types of Language Use and Literacy Practices in New 

Zealand Secondary School Science Classrooms 

 

 Researcher: Nosheen Shahzadi 

email: n.shahzadi@auckland.ac.nz 

Research Supervisor: Dr John Morgan   

email: john.morgan@auckland.ac.nz  

     

I have read the Participant Information Sheet and understand the nature of research. I have had the 

opportunity to ask questions and have them answered to my satisfaction.  

I agree to take part in this research and not to disclose any information about or from the project that 

has been given to me from any other participant. 

 I understand that: 

• that as science teacher my participation in this study is entirely voluntary and I can withdraw at 

any stage without giving a reason.  

• I have the rights to add my comments, edit or withdraw my data up to two weeks from the date 

of being sent a copy of the transcript or until data analysis (1st April 2018).  

• the research procedures involve data collection through classroom observations, interviews 

with teachers, teacher journals, and supplementary material.  

• my science classroom teaching and learning practices will be observed for one or two lessons a 

week. I understand that these observations will be carried over a period of five to six weeks.  

• supplementary documents will be collected that include worksheets, textbooks, student’s 

assignments, teacher’s schemes of work, reading and writing material used. 

• classroom observations will be audio recorded.  

• even if I agree to be recorded, I may choose to have the recorder turned off at any time without 

giving a reason. 

• I will distribute the PIS, AF, and CF to students in my science class.  

• the research is about the teaching practices and not about how the students behave or about 

what they say.  

• the University approved transcriber will transcribe the audio recordings of interview data and 

the researcher will transcribe the video recordings herself. 

•  Pseudonyms will be used for participating teachers, students and institution names so that the 

information cannot be traced back to individuals. Moreover, no opinion will be attributed to 

human participants or institution name that could disclose their identity.  
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• all data collected will remain confidential and used only for writing the researcher’s Ph.D. 

thesis, conference presentations, and publications. 

•  the Principal/Board of Trustees has given an assurance that participation or non-participation 

will not affect my employment or relationship with the school. 

• data will be kept for six years after that the audio recordings will be deleted from the computer 

and written data will be disposed of in a secured paper bin supplied by the University of 

Auckland.  
• the researcher will make every effort to ensure that the study does not disrupt the usual teaching 

and learning practices.  Classroom observations will be made sensitively to avoid unnecessary 

interruptions or stress during lessons. Similarly, keeping in view the commitments and 

schedules of science teachers, a convenient time will be considered while arranging for 

interviewing.  

 I wish to receive the summary of the findings which can be emailed to me at this email address:                 

…………………………………………………………….. 

 

Name 

 

Signature 

 

Date 

 

APPROVED BY THE UNIVERSITY OF AUCKALND HUMAN PARTICIPANTS ETHICS 

COMMITTEE ON --------------------------------- 2017 FOR (3 ) YEARS, REFERENCE 

NUMBER ------------------------ 
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Participant Information Sheet 

 For: Parents or Caregivers 

 

 

Project Title: An Investigation into Types of Language Use and Literacy  

Practices in New Zealand Secondary School Science Classrooms 

  

Researcher introduction  

 

My name is Nosheen Shahzadi. I am a Ph.D. candidate at the School of Curriculum and Pedagogy, 

Faculty of Education, University of Auckland. Dr. John Morgan is supervising my research work.  

                  

Project Description 

 

I am interested in exploring the vital features of language use and literacy practices in secondary school 

science classrooms. This research also seeks to investigate the teachers’ understanding of language use 

and literacy in their science teaching practices. Also, this study focuses on the extent to which ‘new’ 

literacies are part of today’s literacy activities in science classrooms. 

  

Invitation to participate 

You are invited to allow your child to become part of this research. Your child’s participation in this 

project is entirely voluntary. The findings of this research will highlight the vital features of language 

use in today’s science classroom teaching and learning practices. These findings will inform the 

curriculum development and teaching methods that in turn affect your child’s science learning. 

Your child’s science teacher and science class students are the actual participants of this research.  The 

classroom observations using the observation schedule will be carried out for two observations in one 

week. These observations will be recorded over five to six weeks within a school term and will be 

focused on teaching practices mainly. 

 However, your child’s classroom participation as responding, reading, and writing will be observed as 

well.  Moreover, your child’s assignments, reading and writing material will be collected as text data. 

Privacy and confidentiality 

 Privacy and confidentiality are important concerns that will be maintained throughout the research 

process. Accordingly, the pseudonym will be used to protect the identity of the school name and 

participating teachers and students. Moreover, no opinion will be attributed to human participants or 
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institution name that could disclose their identity. In this way, recorded data will remain confidential 

that cannot be traced back to participants. 

The classroom observations will be audio recorded. Only my supervisor and I will have access to the 

data. No personal information will be available or published, and your child’s identity will always be 

kept entirely confidential. No audios will be published in any media. If you become unhappy or 

concerned because of your child’s participation in the project, please contact my supervisor or your 

school principal as appropriate. 

 

Data storage/retention/destruction/future use  

 

All text data (permission forms, transcriptions, observation schedules) will be stored safely in locked 

drawers at the Epsom Campus of Auckland University. All electronic data (audio and video recordings) 

will be securely stored on a password protected Auckland University computer and backed up on the 

UoA server. All data will be stored for a minimum of six years. After six years, the electronic data will 

be deleted, and text data will be disposed of in a secured paper bin supplied by the University of 

Auckland. 

The recorded data will be used to write a final report for Ph.D. purposes. The finding from this study 

will be used for academic publications or conference presentations. The participating individuals will 

be entitled to get the final report if they wish. They will be given a soft copy of the research findings 

(summary) after the study.  

  

Right to withdraw from participation 

You will be able to withdraw your child from the project at any time, without giving a reason if you 

wish. No-one will try to make you do anything you don’t want to. The Principal/Board of Trustees has 

given an assurance that students’ participation or non-participation will not affect students' grades and 

students or their parent’s relationship with the school. 

If you decide that it’s OK for your child to be in the project, then please sign the consent form and give 

it to their teacher. I will be available to come to your school to explain the project to you and the other 

parents. After the class has joined, I will come to the school to meet them and answer their questions, 

before I do any recording, please contact me if you have any questions, at the email address below. I 

am grateful for your time. 

 

 

Contact details 

Researcher: 

Nosheen Shahzadi Ph: (09) 373 7999 

 Email: n.shahzadi@auckland.ac.nz 

Research Supervisor: 

Dr. John Morgan Ph: (09)373 7599 (ext 46398) 

Email: john.morgan@auckland.ac.nz 

Head of Department: 

Dr. Helen Hedges Ph: 373 7599 (ext 48606)  
Email: h.hedges@auckland.ac.nz  
 
For any questions regarding ethical concerns, you may contact the Chair, 

The University of Auckland Human Participants Ethics Committee, The University of Auckland, 

Research Office, Private Bag 92019, Auckland 1142. 
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ASCENT FORM 

For: Students 

THIS FORM WILL BE HELD FOR A PERIOD OF 6 YEARS 

 

 Project Title: An Investigation into Types of Language Use and Literacy Practices in New 

Zealand Secondary School Science Classrooms 

 Researcher: Nosheen Shahzadi 

email: n.shahzadi@auckland.ac.nz 

Research Supervisor: Dr. John Morgan   

email: john.morgan@auckland.ac.nz  

    

I have read the Participant Information Sheet, and I have understood the nature of the research. I have 

had the opportunity to ask questions and have them answered to my satisfaction. 

I agree to take part in this research and not to disclose any information about or from the project that 

has been given to me from any other participant. 

I understand that:  

• my participation is voluntary, and I am free to withdraw my participation at any time without 

giving a reason. 

•  my science classroom will be observed for one to two lessons a week, and these observations 

will be carried out over five to six weeks.  

• classroom observations will be audio recorded. 

• our written assignments, reading and writing material, will be collected as text data.    

• this research is about the teaching practices and not about how the students behave or about 

what they say.  

• the researcher will transcribe the discussions from the observation audios and will analyse all 

the data. 

• the data from the classroom observations will have all identifiable material removed. The 

classroom audio will not be made public. When the data are reported in any publication, the 

identity of the participants will not be revealed. 

• the principal has given an assurance that my participation or nonparticipation will not affect my 

grades and relationship with the school. 
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Name 

 

 

Signature 

 

 

Date 

 

APPROVED BY THE UNIVERSITY OF AUCKALND HUMAN PARTICIPANTS ETHICS 

COMMITTEE ON --------------------------------- 2017 FOR (3) YEARS, REFERENCE 

NUMBER ------------------------ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



252 

 

Appendix 3: Observation sheets (1-3) 

 

Descriptive observations sheet 1 

 

Date/Day/Observation number: 

School name/ethnic roll: 

Teacher’s name: 

Year level: 

The number of students/ biographies: 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

………………………………………………………………… 

 

Classroom layout 

 

Seating arrangement 

 

Wall display 

 

Researcher’s and/or 

teacher’s comments 

Details: 

 

 

 

Figure: 

 

 

 

 

 

 

Details: 

 

 

 

Figure: 

Details: 

 

 

 

Pictures 

1- 

2- 

3- 

4- 
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 Focused and Selective Observations – literacy events sheet 2 

 

Date/Day/Observation number: 

School name: 

Teacher’s name: 

Year level: 

Class duration: 

The topic of the day: 

 

 

Timeline of 

literacy activities 

Teacher’s activities Students’ activities/participation 

 

 

 

1-5 minutes 

 

 

 

 

5-10  

 

 

 

 

10-15 

 

 

 

 

 

 

20-25 
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Observations sheet 3: Reading activities 

• What is the purpose of classroom reading activities (procedural and conceptual understanding, to 

communicate content knowledge, critical insight)? 

• What proportion of time is devoted to reading activities, what proportion for the teacher reading 

to the class, what proportion is student reading? 

• What modes and media predominates in reading activities (print or digital)? 

• What are the characteristics of digital reading activities? 

• What does student read (textbooks, writing on a whiteboard, instructional sheets, newspapers, 

worksheets (print or digital), website material, and science reports)? 

• How do they read (individually, group reading or whole class reading)? 

• Does the social environment of class encourage reading for meaning? 

• Are there extended reading opportunities in class or for homework? 

• Whether the teacher gives guidance during reading activity either individually or through 

instructional input. Does the teacher encourage students to read critically with questioning 

attitude toward what they read? 

• Whether reading initiates talking or discussion (whole class or group)? 

• What type of reading activity takes place (active, passive, iterative, or interactive)? 

• Does the teacher use any strategy for establishing active reading ability? 

• Do students have a choice in their reading material? 

•  What is an overall reading environment in class (friendly, collaborative, threatening)? 

Observation sheet 3: Writing activities 

• What are the purposes of written work in science? 

• What proportion of class time do students spend on writing activities? 

• What opportunities are for students to write individually or in groups? 

• What modes or media predominates in writing activities? 

• What different types of writing students do in class using print or digital resources? 

• Do students have opportunities to plan their writing in pairs or in small groups? 

• Do they have a choice in terms of topics or the way they could represent their learning? 

• How are students supported in their writing through (a) whole-class discussion (b) small-group 

discussion (c) reading? 

• How are students supported in their writing (a) at the word level (b) at the sentence level and (c) 

at meaning level? 
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• Do students learn to write for a variety of audiences and science genre? 

• Does the classroom environment favor writing activities? 

• Are students provided with opportunities to write reflectively about what they find difficult to 

understand? 

Observation sheet 3: Speech, viewing and listening activities 

• What are the purposes of classroom talk (reasoning, argumentation, reflection, criticism, others)? 

• What proportion of classroom time is devoted to discussion activities, what proportion is teacher 

talk and what proportion is student talk? 

• Who first start talking, whether the teachers follow (IRF) sequence or not? 

• To what extent do the students have opportunities to actively participate in classroom 

discussions? 

• What types of visuals are used in science texts? 

• Is there any instructional input on how to use these visuals? 

• Whether the teacher set ground rules for group discussion or whole-class discussion? 

• Does the teacher intervene in a group discussion to reach a consensus? What attitude do they 

follow to guide students? 

• Do students have opportunities for exploratory or presentational talk? 

• Does the classroom communication follow transmission mode or interpretational mode? 

• What kind of language teacher used to teach science (formal/everyday language)? 

• What kind of language students use to give a response (formal/every day)? 

• Is there any strategy that teachers follow for productive classroom talk? 

• What is the overall language environment of the classroom (friendly, threatening, or 

collaborative)?   
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Appendix 4: Interview protocols 

 

First interview protocol 

 

Q 1- What are your qualifications? 

Q 2- Could you please tell me how many years of science teaching experience you have? 

Q 3- How many years have you been in this school? 

Q 4- How would you describe the student population in this school? 

Q 5- In your opinion, what are your strengths to teach science? 

 

Final interview protocol (semi-structured) 

 

First of all, thanks for giving me time for this interview. Just let you know that the information sought 

through this interview will be kept secret. I am not intending to get specific answers to these questions 

as it is a semi-structured interview that has focuses on the co-construction of knowledge around the 

issues discussed. I need your reflections, thoughts, beliefs, and experiences more generally on these 

questions. Therefore, feel free to share your thoughts.  

Q 1. Please tell me about your student’s science learning? Could you tell me the part-if any- language 

play in science teaching and learning? 

 Prompts – In what ways language is important in science teaching and learning? Could you give me 

some examples of this? 

Q 2. In your opinion, what should be the role of teachers in helping their students to use language for 

science learning?  

Q 3. Could you please tell me how should a science teacher conceptualize literacy?   

Q 4. What literacy strategies you think an ideal teacher should employ that could help students for 

better science learning?  

Prompts – If you use any strategy on how you decide about the use of these strategies in your science 

teaching? Could you elaborate this with examples from real teaching practices?  

Q 5. Could you please explain what is your motivation to use technology for pedagogical purposes?  

Prompts – what affordances and constraints technology offered in classroom practices?   
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Q 6. In your thinking how the use of technology is playing a role in transforming the traditional ways 

of teaching and learning? 

Prompts – what is the difference between the use of traditional worksheets and books and the use of 

digital means in science teaching practices?  

I don’t have more questions. That is all for this interview. Thanks a lot for your time and attention. 
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Appendix 5:  Teaching styles – Grasha and Natalia Yangarber- Hisks (2000) 

Expert                      Possesses knowledge and expertise that students need. Strives to maintain 

                                 status as an expert among student by displaying detailed knowledge and by 
                                 students to enhance their competence. Concerned with transmitting 

                                  information and ensuring that students are well prepared. 

 

Formal authority       Possesses status among students because of knowledge and role as a faculty  
                                  member. Concerned with providing positive and negative feedback, 

                                  establishing learning goals, expectations, and rules of conduct for students. 

                                  concerned with the correct, acceptable, and standard ways to do things and 
                                  with providing students with the structure they need to learn. 

 

Personal model         Believes in “teaching by personal example” and establishes a prototype for 
                                  how to do things and encouraging students to observe and then to emulate  

                                  the instructor’s approach. 

 

Facilitator                Emphasising the personal nature of teacher-student interactions. Guides and  
                                 directs students by encouraging cooperative as well as independent learning  

                                 activities. Good at questions, exploring options, suggesting alternatives, and  

                                 encouraging students to make informed choices. Overall goal is to develop in 
                                 students the capacity for independent action, initiative, and responsibility. 

                                 Works with students on projects in a consultative fashion and tries to provide 

                                  as much direction, support, and encouragement as possible. 
 

Delegator                  Concerned with developing students’ capacity to function in an autonomous 

                                  fashion. Interested in having people become self- directed, self-initiating 

                                  learners. Students work independently on projects or as part of autonomous 
                                  teams. The teacher is available at the request of students as a consultant a 

                                  resource person. 
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Appendix 6: Instructional sheet for Matariki inquiry 

 

MATARIKI INQUIRY 

 

 

BACKGROUND INFORMATION 

You are to investigate into and describe how you would navigate from the Cook Island to New Zealand using 

only an unpowered boat and similar technologies that were available to Maori settlers who made a similar 

migration approximately 600 years ago. The aim of this project is to show your understanding of how to navigate 

or find your position in relation to New Zealand (not how will get there) along the way. Your science teacher 

will provide you with a range of activities that will teach you the necessary astronomical details required to 

navigate in this way including the sun and stars/constellations to track latitude and longitude. 

 

AIM 

• To plan how you will navigate from the Cook Island to New Zealand, using only traditional 

astronomical tools or information. 

• Present this inquiry as either scientific poster or infographic 

 

Items you have available to you for your voyage: 

A large Waka 

A team of people to row 

Food and Water and other essential supplies 

 

Things you need to know: 

New Zealand is South West of the Cook Islands 

The distance is approximately 3200km 

The average Waka speed is 7 Knots (13km/h) 

A choice of equipment you will need to navigate (tell me, read the night sky, the constellations you will see and 

what they mean for your position) 

You can travel at any point during the year (you decide) 

You will need to use both the sun and the stars in your navigation. Please avoid focusing on wind (although wind 

was an important factor in the initial migration by Maori). 

 

What do I need to submit? 

You and your group members must produce a scientific poster or infographic (A3 in size) that shows the voyage 

you will take and how you propose to navigate over this distance. You will need to give an explanation of each 

navigation approach you have used and provide details of how it is used. You should aim to incorporate as much 

of your learning from activities as possible on your infographic/poster.  
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Appendix 7: Examples of Participatory culture,  Appropriation, and Transmedia navigation 

Case 1: Steve 

(An example of participatory culture, appropriation, and transmedia navigation)  

Steve’s Year 9 students were required to prepare a scientific poster or infographic in groups to present 

their work on the Matariki inquiry. First, they watched an explanatory video and read articles to 

understand the Maori star compass and the Matariki constellation. They then downloaded the ‘Google 

map app’ application and explored how variations in the time and dates result in different star/ 

constellation patterns in the solar system.  

Later on, they searched Google images and infographic applications to prepare their poster. For 

instance, Jessica’s group searched for an online infographic website known as “Make infographic that 

people love” (2012) and watched a YouTube tutorial video (Vennage, 2016)  to understand the basic 

technical features of this tool, made notes and prepared their infographics. 

Case 2:  David  

An example of participatory culture practices  

In teaching the genre of explanation and science report writing, David used a ‘Say it’ role-play activity. 

In this activity each student took up a role and contributed their ideas in a small- group discussion, 

followed by a whole-class discussion and joint construction of the text with the teacher’s scaffold.    

Case 3: Amy 

Activity 1. An example of participatory culture, appropriation, and transmedia navigation 

Amy instructed her year 12 Biology students to explain ‘specialized cell functions’ and complete a 

table given in their One Note class notebook. Students worked independently and searched online 

information articles such as Schreiner (2018) ‘Specialised cells in the body’and Google images, made 

notes and completed the table and uploaded their work on One Note class notebook platform. Later on, 

Amy had pasted individual students’ responses with her written comments on a word document, 

displayed that page on the overhead projector, and gave detailed feedback on students’ work. Finally, 

she allowed sharing of students’ writings by giving time to take a picture of the projector with their 

mobile devices.  

Activity 2. An example of participatory culture 

Students’ groups in Amy’s classroom composed and posted their ideas for ‘active and passive’ 

transport on Padlet that was an online information-sharing platform.  
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Activity 2. An example of participatory culture, appropriation, and transmedia navigation  

Amy wanted her students to summarise the information and prepare an A3 poster for the topic ‘cell 

transport processes’. Two students – Tania and Emma – searched the Wikipedia site (“Osmosis”, n.d) 

and used information articles to make notes as bullet points, and downloaded Google images to 

complement their poster. Then they watched a YouTube video known as Tutorial4view (2017) to learn 

how they could insert a background picture in their poster. They switched between two computers; on 

one they watched this video and using the second followed the steps to prepare their poster using 

Microsoft Office software.  

 

 


