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ABSTRACT 

 

This thesis is an account of the history of secondary school science education in New Zealand. 

Three interdependent empirical studies were used to examine the hypothesis that the value 

given to modern science1 within education policy has changed from the late nineteenth century 

to the present. In the first study historical data was collected from the archives of Auckland 

Girls’ Grammar School, Baradene College of the Sacred Heart, and from national, local, and 

online archival services. The second study also used data from archives and from public and 

independent educational organisations such as recent curriculum documents and policy reports. 

Interviews with a former Auckland Girls’ Grammar principal and a former student and teacher 

from Baradene comprise the third study.  

 

The analysis of the empirically obtained data revealed the existence of a tension between 

opposing positions about how the world should be understood. This tension, which I theorise 

using the two conceptual categories of scientific approach and culturalism, has been shaped by 

different social and political forces and has taken on different forms throughout the period 

under investigation. The data shows that in response to intellectual forces during the late 

nineteenth century, the tension started to shift towards the influence of science. In contrast, 

during the late twentieth century, in response to ideological forces the tension had moved 

towards the influence of culture in New Zealand’s science curriculum with a commensurate 

decline in the value awarded to modern science.  

 

 

 
1 I use the term ‘modern’ in this thesis in relation to the science which emerged from sixteenth century scientific 

investigations and the seventeenth Enlightenment period. 
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PROLEGOMENON 

 

Over the past twenty years media reports about students in New Zealand showing a lack of 

understanding of modern science and their low performance in examinations compared to other 

countries have formed the basis for my concern about science education. This concern 

increased in 2015 when I became aware that a student from a secondary school where I used 

to teach was finding his nursing studies at the Auckland University of Technology difficult and 

demanding. Based on his New Zealand Certificate in Education Achievement [NCEA] results, 

he met the University’s criteria for these studies. The student, from a Pasifika background, 

believed that his secondary school science course had not prepared him for university level 

study, and he subsequently had to complete a foundation programme. After reading the 1995 

work of Australian academic Michael Matthews, I was made aware he had predicted that this 

issue would find fruition within New Zealand education due to the science curriculum changes 

enacted in the 1990s. The work of Matthews therefore motivated me to find out more about 

science education in New Zealand. It required a comprehensive account of the value given to 

modern science within the secondary school curriculum from an historical perspective. 

 

During the final stages of completing this thesis, the findings from my study were confirmed 

by the responses to a letter written by seven University of Auckland academics to the editor of 

the Listener magazine. This letter was based on their concerns about recent proposals for 

changes to the assessment criteria for NCEA science Achievement Standards. These changes, 

which I discuss in the final chapters of this thesis, are based on the notion that modern science 

is a cultural construct which supports western dominance over the knowledge of indigenous 

people. The academics, in their letter, argued that this notion not only denigrates the universal 

nature of modern science but it also “perpetuates disturbing misunderstandings of science 
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emerging at all levels of education” (Clements et al., 2021, p. 4). They also argued that while 

modern science has been used to “aid colonisation,” science “itself does not colonise” (p. 4). 

What was particularly concerning, however, and somewhat bizarre, was that the responses of 

outrage and accusations of inflicting ‘hurt’ directed at these academics were by many from 

within the tertiary and secondary school science education communities. These responses show 

the extent to which modern science has been devalued amongst academics and within New 

Zealand’s secondary school curriculum – the subject of this thesis.  
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CHAPTER ONE 

Introduction 

 

Introduction  

The aim of the thesis is to investigate the history of secondary school science education in New 

Zealand. I hypothesise that within the wider content of the ‘science wars’ of the post-1970s’ 

decades a significant change has occurred to the value awarded to modern science, one leading 

to a tension between ‘science’ and ‘culture.’ This change in value has considerable implications 

for the science taught in secondary schools. 

 

Historical sources from the archives of Auckland Girls’ Grammar School2 and Baradene 

College of the Sacred Heart3
 were obtained to explore this change in value. Since both schools 

employ archivists to maintain their historical records, I had access to a wide and varied range 

of material covering a period of more than one hundred years. This material included science 

schemes of work, principals’ annual reports, and science department meeting minutes. Other 

historical sources from national, local, and online archival databases were also used to explore 

the value given to modern science within secondary school education more broadly since the 

late nineteenth century. These sources included school inspection reports, correspondence 

between inspectors and school principals, and a variety of official education reports and science 

education policy documents.  

 

An examination of this wide range of archival material enabled me to capture the depth and 

detail of historical developments in secondary school science education between the late 

 
2  Throughout the thesis will be referred to as Auckland Girls’ Grammar. 
3  The school has had four names. At its foundation it was known as Sacre Coeur, then later Baradene Convent of 

the Sacred Heart and for a while simply Baradene College. Today the school’s official name is Baradene College 

of the Sacred Heart but will be referred as Baradene throughout the thesis. 
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nineteenth century and the present. I was able to see how two schools, Auckland Girls’ 

Grammar and Baradene, implemented curriculum policies within their science education 

programmes at key stages of New Zealand’s education history.  

 

An analysis of the empirical data drawn from the archival material and other sources revealed 

a significant change in the value given to modern science in the secondary school curriculum.  

Between the late nineteenth century and the mid-twentieth century the value had been in 

science’s favour. However, by the late twentieth century the greater value had shifted towards 

culture. The outcome is a decline in the value given to modern science within the secondary 

school curriculum. I argue that the change in the respective values can be theorised as an 

epistemological tension between opposing positions about how the social and natural world is 

to be understood. 

 

The science-culture distinction 

While the distinction between science and culture is examined in detail in the following 

chapters, it is important that a summary of this distinction is provided to establish the context 

of the thesis.  

 

• Culture has been described as “both accepted and acceptable ways of seeing and 

knowing” the world (Williams, 1996, p. 371). In this sense, culture, including religion, 

is based on an ‘accepted’ closed system of beliefs which are deemed ‘acceptable’ 

because they are beyond reproach and scrutiny. These beliefs and their basis for 

understanding the world are tied to the identity of cultural groups and provide members 

of these groups with a sense of social belonging and identity by seeing themselves 

connected to a traditional past (Rata, 2000). Ethnic and indigenous groups of the post-
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1970s decades have used that connection to tradition to revive beliefs, values, 

knowledge, and practices (or ‘culture’) that are considered to be those of the ancestral 

group (Rata & Openshaw, 2006). Within this reification of culture, tradition is often 

given unchallengeable authority. 

 

• In contrast, one of the main features of modern science is that it must be challenged. 

This feature distinguishes it from culture because “one of the fundamental tenets of 

science is that knowledge is tentative and open to revision” (Sinatra & Hofer, 2016, p. 

247). According to the British Science Council (2021), science “is the pursuit and 

application of knowledge and understanding of the natural and social world following 

a systematic methodology based on evidence.” This definition is enhanced by the 

International Science Council (2021) with the claim that: 

Science has two fundamental attributes that underpin its value as a global public 

good: that knowledge claims and the evidence on which they are based are made 

openly available to scrutiny, and that the results of scientific research are 

communicated promptly and efficiently so that all who may wish or need to 

access those results can do so. 

 

It is therefore an openness to public debate and scrutiny, and an independence from a group’s 

collective identity which upholds the epistemic rigor of modern science and its universal nature 

(Popper, 1968b; Merton, 1973). 

 

The importance of science in education 

Scientific inquiry undertaken in Europe during the sixteenth and seventeenth centuries 

provided the foundation from which modern scientific knowledge has developed (Lindberg, 
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1997). During the eighteenth and nineteenth centuries this scientific knowledge offered 

immeasurable benefits for humankind, seen most noticeably in the increase of the human life 

span (Haack, 2013; Matthews, 2018). The development of scientific understandings of the 

world during this period was also one of the key forces in enabling people to emancipate 

themselves from traditional religious restraints and cultural norms by challenging those norms 

(Moutsios, 2018). The Reformation’s challenge to religious authority was the impetus for the 

emergence of democratic politics and modern science (Israel, 2001). Subsequent developments 

in modern science have “played a trenchant role in forging our democracy” (Hauer, 2019, p. 

52) because “science and absolutism” were “uncomfortable bedfellows” (Mertaugh, 2019, p. 

52). 

 

Since the late nineteenth century, the continuing growth of scientific knowledge and the 

resulting technological developments has led to modern science being a core compulsory 

component within both primary and secondary school education. Science is understood to play 

a crucial role in the intellectual development of students by providing ideas that are abstract 

and remote from everyday life (Geary, 2002). By studying the sciences, a child’s “early 

conceptual constraints” having been “elaborated during development and with experience,” are 

“superseded by more powerful concepts, that is, concepts that provide a more functional and 

accurate understanding of the organism or object” (Geary & Berch, 2016, pp. 228-229). 

Through “the use of the experimental method and detailed observation,” and “associated 

knowledge bases” students can move beyond a “rudimentary” ‘folk’ understanding of natural 

phenomena (Geary, 2002, p. 331).  

 

The link between science education and intellectual development was recognised by 

educationalist and philosopher John Dewey. In 1916, Dewey described the role of modern 
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science as engaging students with the “intellectual conversation of mankind” (Matthews, 1995, 

p. 200). Evolutionary biologist Bret Weinstein echoes the same idea today regarding “science 

[as] actually the cure for low quality thought” (The Rubin Report, 2017). Modern science has 

value generally because it is the ‘intellectual conversation of mankind’ and specifically to 

education specifically is because it ‘cures low quality thought.’ Not only does “learning science 

… enhance our intellectual growth,” it can also “free us from unrealised hampering influences” 

of the unexamined world of culture (Nola & Irzik, 2005, p. 6).   

 

There was widespread agreement in the nineteenth and twentieth centuries that an 

understanding of scientific principles is essential within a democratic society (Rogers, 2008; 

Sinatra & Hofer, 2016) with an accepted link made between education and democratic politics. 

Accordingly, a society is considered to be well educated when its members can “properly 

demand a place at the table where decisions are made which have a large scientific/technical 

component” (Holton, 1993, p. 105). In this sense, “public understanding of science” is 

“especially critical” in contemporary society “when citizens frequently confront complex, 

conflicting information on challenging topics” (Sinatra & Hofer, 2016, p. 245). 

 

Concerns about science education 

Despite the importance placed on an understanding of modern science for over a century, the 

quality of science education in New Zealand has declined (Harrison, 2004; Udahemuka, 2016; 

Openshaw & Walshaw, 2019; Organisation for Economic Co-operation and Development 

[OECD], 2019; Ministry of Education [MoE], 2019; Lipson, 2020). Expressions of concern in 

the media about the decline range from primary school students described as being unprepared 

for the demands of secondary school science (Duff, 2012) to a shortage of teachers qualified 

to teach the sciences in secondary schools (Earley, 2018). These concerns extend to university 
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science. In 2013, Professor Dale Carnegie from Victoria University stated that New Zealand 

Certificate of Educational Achievement [NCEA] science programmes did not prepare first year 

engineering students for the academic demands of engineering physics, or the work ethic 

required to complete an engineering degree (New Zealand Herald, 2013).  

 

The concern about unpreparedness for science related studies at university has led to wider 

discussions about the effects of identity initiatives designed to enable greater gender and ethnic 

diversity in science programmes at tertiary level (Brockie, 2018). While acknowledging that 

the sciences should include people from all sectors of society, some scientists and teachers have 

expressed concern that scientific knowledge has been “diluted – or ‘dumbed down’ – by 

teaching approaches designed to meet the needs of learners” at secondary school (Gluckman, 

2011, A14). This student-centred approach is not confined to New Zealand. In 2000, science 

educators in South Australia commented that changes to state curriculum policies had reduced 

“scientific knowledge and enquiry to the level of common sense” (Woodbury, 2000, p. 5). 

Others have argued that “it is evident that scientific understanding is often quite different from 

what people understand in their everyday lives. Scientific approaches to enquiry are not natural, 

they must be taught” (unnamed correspondence, quoted in Woodbury, 2000, p. 5). 

 

Media reports revealed that some schools in New Zealand had opted to teach creationism 

within their science education programmes, rather than evolutionary theory. In 2016, a student 

at Mt Hobson Middle School expressed concern that during a science lesson the class was 

required to view a documentary with “twisted quotes trying to prove how scientists had 

discovered God … especially from Albert Einstein, someone loads of people, including myself 

really respect, it made me quite angry” (Hancock, 2018). The Year 7-13 private school, which 

operates under the authority of the Villa Maria Trust, follows a “suitable curriculum that is 
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consistent with the principles and achievement expectations of The New Zealand Curriculum 

(NZC) and underpinned by Christian values” (Education Review Office, 2018). 

 

Negative attitudes 

The twenty-first century suspicion towards modern science is also demonstrated in public 

comments from an Auckland secondary school principal. She suggested that teaching within a 

context that is not relevant to the cultural background of students is “Eurocentric” and “a 

colonial tool of putting old western knowledge ahead of indigenous communities” (Collins, 

2020). The principal spoke of the “dangers of prescribing a powerful knowledge curriculum” 

because it “is about whose knowledge.” What was as revealing as the principal’s rejection of 

the universality of science and its conflation with culture was the absence of a media discussion 

in defence of modern science following the principal’s statement. 

 

A growing negativity towards modern science within western countries emerged late last 

century. In the USA, an “open hostility” had been found “toward the actual content of scientific 

knowledge and toward the assumption, which one might have supposed universal among 

educated people, that scientific knowledge is reasonably reliable and rests on a sound 

methodology” (Gross & Levitt, 1994, p. 2, emphasis in the original). This ‘hostility’ has 

continued into the twenty-first century where ‘western’ science is now often regarded as 

“Eurocentric and triumphalist” (Medin & Bang, 2014, p. 4), a position supported by the 

principal referred to above. Fuelling the hostility are arguments about the connection between 

modern science, capitalism, and colonisation. Those who associate modern science with 

European colonisation argue that a “specialized scientific worldview” exercises “hegemonic” 

power insofar as it “affects and changes the less-powerful people’s values and beliefs, 
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explanations, conceptions and perceptions, as well as hopes, fears, and emotions (e.g., 

expectations of happiness)” (Hewson, 2014, p. 54). 

 

Ideas such as this have become influential in countries with a history of being colonised 

(Nanda, 1997; Enslin & Horsthemke, 2015). Referred to by some as the ‘science wars,’ the 

conflict is between two opposing positions within academia. On the one side are academics 

advocating ideas “in the names of multiculturalism and constructivism,” and on the other side 

are those concerned about the impact the focus on cultural identity, beliefs, and practices has 

on the value given to modern science (Good & Shymansky, 2001, p. 180). Towards the end of 

the last century scientists in India and the USA had “watched with increasing unease the 

transnational alliance that has emerged around the idea that rationality of modern science 

encodes Western and imperialist social-cultural values and is therefore inimical to the interests 

of non-Western peoples” (Nanda, 1997, p. 78). 

 

It is within the context of this ideological ‘war’ that my study is located. I wanted to know the 

extent to which the competing views has led to a shift from the greater influence of science 

towards an increase in the influence of culture in the New Zealand science curriculum. This 

required an historical approach as I needed first to identity the conditions within which modern 

science became important in the curriculum and then to investigate the conditions which led to 

its hypothesised declining value in recent years.  

 

Thesis structure 

The purpose of Chapter Two and Chapter Three is to establish the framework to support the 

argument of the thesis. In Chapter Two, I begin with a brief overview of the historical 

background of modern science from Antiquity to the Enlightenment. The purpose of this 
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historical overview is to describe Immanuel Kant’s (1781/1998) distinction between the 

noumenal realm of ‘things in themselves’ and the phenomenal realm of the ‘objects we 

experience.’ This distinction provides a point of entry into examining the term science by 

exploring the concepts context of discovery and context of justification. These concepts are 

drawn from the work of philosopher of science Hans Reichenbach (1933/1978; 1938). To 

further examine the term science, the concept objectivity is explored with reference to the work 

of philosopher Karl Popper (1956/1983; 1968a; 1968b; 1994; 1997) and the conceptualised 

‘norm’ of universalism drawn from the work of sociologist Robert Merton (1973). By 

exploring these concepts and those drawn from the work of Reichenbach, I establish my use of 

the term ‘science ‘in the thesis.  

 

In Chapter Three, the concepts scientific approach, culturalism, and constructivism are 

explored. A scientific approach, which is explored with reference to the work of Susan Haack 

(1994; 1996; 1997; 1999; 2003; 2007; 2008; 2009), provides the thesis with its working 

definition and shows how the world can be understood through modern science. Haack (1999) 

refers to academics who support culturalist influences within the sciences as the ‘New Cynics’ 

reflecting Lovejoy and Boas’ (1935) earlier use of the term. Her criticism of the culturalist 

attack on modern science is a ‘defence’ of science ‘within reason.’ This ‘defence’ includes a 

critique of the ‘Old Deferentialists’ who believe that modern science is beyond reproach. Haack 

(2007), like Robert Merton, believes in maintaining the integrity of science through “the 

epistemological values of evidence-sharing and respect for evidence” which are “rooted in the 

character of the scientific enterprise” (p. 7) 

 

The concept culturalism, which refers to the ideology of culture (Friedman, 1994; Rata, 2000; 

Rata & Openshaw, 2006) is a useful concept for examining the effects of the wider politics of 
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culture and identity on science policy and in the secondary school curriculum. This concept 

identifies how cultural claims are used to support the view that a social group’s beliefs, values, 

knowledge, and behaviours are analogous to ‘science’ (Ballara, 2000; Aikenhead, 2002; 

Jackson et al., 2020). The investigation of the curriculum in the two schools used in the study, 

along with the analysis of science education policy in the post-1960s’ decades, show the 

arguments used by those who give equivalent or greater value to cultural beliefs and identity 

than the value awarded to universal modern science.  

 

These arguments and the advocacy for cultural identity politics are couched in the language of 

relativist postmodernist theories. Postmodernism became influential throughout the social 

sciences from the 1970s and its influence in education, including science education policy, is 

also shown in my analysis of the curriculum in Chapter Three. Postmodernism is aligned to 

constructivist approaches in education (Phillips, 1998) with both rejecting objective science in 

favour of a focus on the subjective ‘knower’ and that person’s identity (Nola, 2003; Goldman, 

2010). The alignment of culturalism and constructivist approaches within science education is 

examined by exploring the concept constructivism.  

 

In Chapter Four, I describe the empirical data from my study and the data collection process.  

I show how I used the concepts scientific approach and culturalism explored in Chapter Three 

as analytical tools. These concepts, and the concepts context of discovery, context of 

justification, objectivity, universalism, and constructivism, were applied to identify and 

categorise the varying degrees of influence of science and culture found within the narratives 

of the empirical data. I also describe the methodology which was employed to enable me to 

use the concepts as analytical tools. The main finding, of the tension about how the world 

should be understood and its effect on the science curriculum, is described in Chapter Five. 
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This finding was reached by further analysis of the empirical data using the concepts scientific 

approach and culturalism. 

 

The narrative chapters, from Chapter Six to Chapter Fourteen comprise the bulk of the thesis 

and provide evidence to support that main finding of a changing value given to modern science 

with subsequent effects on the school curriculum. The material in these chapters, from 

interviews and archival and policy sources, show the influence of science historically as it 

initially strengthened and has subsequently weakened in the period between the late twentieth 

century and today. The chapters are arranged chronologically to show key developments within 

science education, enabling the responses from Auckland Girls’ Grammar and Baradene to be 

located within these wider developments.  

 

The early history of secondary school science history in New Zealand from the late nineteenth 

century to 1920 is illustrated in Chapter Six. This chapter shows the initial concerns about 

modern science not being valued within the secondary school curriculum and how the value 

given to science increased over time. The historical background of science education at 

Auckland Girls’ Grammar and Baradene, which extends beyond New Zealand, is illustrated in 

Chapter Seven. The history of Auckland Girls’ Grammar is traced to late nineteenth century 

England to show how significant English educational ideas influenced the early developments 

of science education at the school. In a similar way, Baradene’s historical background is traced 

to late eighteenth century France to show the intellectual influences which shaped the early 

science education policy of the Society of the Sacred Heart. This background includes a 

description of other influences on science education at Baradene at the beginning of the 

twentieth century. 
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The early stages of science education at both schools are illustrated in Chapter Eight and show 

the contrast between the high value given to modern science at Auckland Girls’ Grammar and 

the tentative relationship Baradene had with science. Chapter Nine describes the extent to 

which modern science was valued at Auckland Girls’ Grammar during the 1920s and 1930s 

with reference to the success of students continuing their science studies at university. This 

chapter also illustrates the way in which Baradene, during the same period, was taking steps to 

develop a more robust science programme due to the demands of parents and the state.  

 

In Chapter Ten, the introduction in 1944 of the compulsory common core curriculum is 

described to show how secondary school education in New Zealand was strengthened by a 

further increase in value given to modern science within the curriculum. This chapter covers 

subsequent science education developments in secondary schools during the 1950s and 1960s. 

Chapter Eleven focuses on the ways in which Auckland Girls’ Grammar and Baradene 

responded to the 1944 compulsory common core curriculum by strengthening science 

education in these schools. This chapter also covers the progress Auckland Girls’ Grammar 

and Baradene made with developing their science education programmes during the two 

decades which followed. 

 

Chapters Twelve to Fourteen focus on the post-1970s’ decline in the value given to modern 

science in New Zealand’s secondary school curriculum and cover the decades from the 1980s 

to the present. Beginning with the ‘cultural turn’ within New Zealand education from the 1980s 

(LaSpina, 2011; Rata, 2012), these chapters show the greater influence of culture on what 

science was taught and how it was taught. More crucially, these chapters also illustrate how 

the shift towards a culturalist view led to the decline in the value given to modern science in 

the secondary school curriculum.  
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In Chapter Fifteen, I conclude with a sobering claim based on the evidence gathered from over 

a hundred years of archival and policy material. This evidence supports the hypothesis referred 

to at the beginning of this chapter – that a significant change has indeed occurred to the way in 

which modern science is valued within the secondary school curriculum. The change is the 

devaluing of modern science and has considerable implications for the type of science taught 

in secondary schools. I claim that if the tension between science and the influence of culture 

remains unresolved in the secondary school science curriculum it is likely that the value given 

to modern science will continue to decline with consequences for the future of New Zealand 

society. The purpose of the thesis is to show how this sobering claim is justified.  
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CHAPTER TWO  

The argument: 

Modern science 

 

Introduction 

The purpose of this chapter and Chapter Three which follows is to establish the supporting 

framework for my argument by examining the conflict between those who believe that the 

world should be understood through science and those who believe that it should be understood 

based on culture. By exploring relevant concepts to examine the conflict between the influence 

of science and the influence of culture, I argue that the resurfacing of this historical 

epistemological tension and its continuation today in New Zealand has led to the decline in 

value given to modern science within secondary school education.  

 

I begin by providing a snapshot of the declining value given to modern science in New Zealand 

secondary school education using examples from late twentieth century curriculum documents. 

This summary establishes the context of my argument in relation to the existence of a tension 

within the secondary school science curriculum.  To follow from the summary, I provide an 

historical overview of the development of modern science. This overview is useful for my 

study because based on the Durkheimian tradition “sociology needs history to reveal the 

successive constitutions of social institutions” such as those driving science education policies 

(Lukes, 1982, p. 10). According to Durkheim, “only history” can show us: 

 of what elements [the present] is formed, on what conditions each of them depends, 

how they are interrelated; only history, in a word, can bring us to the long chain of 

causes and effects of which [the present] is the result. (Durkheim,1906/1956, pp. 152-

153; quoted in Emirbayer, 1996, p. 265). 
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The historical overview covers the development of rational ideas during Antiquity and the shift 

towards modern science during the Enlightenment in Europe. To provide the foundation from 

which to explore the concepts supporting my argument, I examine Immanuel Kant’s ideas 

about understanding the world through science.  

 

Following from the ideas of Kant, I begin my examination of the main concept science by 

exploring the key concepts context of discovery and context of justification. These concepts, 

which are drawn from the work of Hans Reichenbach (1933/1978; 1938), show the distinction 

between what is observed in the world and how it can be explained in a rational way through 

modern scientific theories. To further examine the main concept science, I explore the concept 

objectivity in reference to Karl Popper’s work (1956/1983; 1968a; 1968b;1994) and explore 

Robert Merton’s (1973) ‘norm’ universalism. The exploration of these concepts enables me to 

establish what modern science is and how it has been used to understand the world in a rational 

way.  This scientific understanding and the contrasting understanding based on culture are 

examined in Chapter Three by exploring the concepts scientific approach, culturalism, and 

constructivism.  

 

The concepts that I explore in this chapter and Chapter Three are independent of context. This 

contextual independence allows the concepts to serve as analytical tools for theorising and 

making sense of the empirical data from my study (Sayer, 2000; Rata & Taylor, 2015; Lourie 

& Rata, 2016). To utilise these analytical tools (see Chapter Four), I employ a conceptual 

methodology which reduces the tendency to rely too heavily on description retrieved directly 

from the data (Lourie & Rata, 2016). This methodological approach is within the realist 

tradition and enables me to reveal “the “causes and processes that are hidden in the 

phenomenon itself” (Kant, 1781/1993, p. 352). The phenomenon being analysed and explained 
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is found within the empirical data from my study in relation to the influence historical, social, 

political, and ideological forces have had on secondary school science education policy.  

 

The tension in the secondary school science curriculum 

While the empirical data from my study shows a significant change in value given to modern 

science within curriculum policy during the early 1990s (see Chapter Twelve and Thirteen), 

my study also shows that prior to this period the value had already started to change. In 1969, 

secondary school science teachers in New Zealand were advised that it was appropriate for 

fifth form students studying physics to be familiar with the concept “elementary electrical 

charge” (Department of Education [DoE], 1969, p. 1). By 1981, teachers were advised that “the 

words ‘charge’ and ‘electron’ were to be avoided because students were “not only unfamiliar 

with the concepts, but there are few suitable experiments which introduce them” (DoE, 1981, 

p. 1). Despite this reduction in conceptual content, prior to the early 1990s students were still 

expected to demonstrate an understanding of the world which was well-grounded in scientific 

knowledge. At School Certificate level they were expected “to recall what you have learnt and, 

as well, be asked to apply this understanding to a new and unfamiliar context. This means that 

you should ‘think’ about the content of the course as well as just ‘learn’ it” (Biggs, 1983, npn).  

 

In 1993, the newly published Science in the New Zealand Curriculum (see Chapter Twelve) 

reflected the growing influence of a shift “in favour of knowing or knowers” and “a radical 

scepticism towards knowledge” (Maton & Moore, 2010, p. 6). The curriculum document 

advised teachers that their “choice of appropriate experiences” for student learning would 

depend on “the nature of the targeted achievement objective(s), the class composition, the 

community of which the school is a part, the teachers’ and students’ interests, topical events, 

and the time of year” (MoE, 1993, p. 18). To some within academia this new learning approach 
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was a concern. Phillip Butler, the head of the physics and astronomy department at the 

University of Canterbury, believed that science education in New Zealand had now become a 

matter of asking “children to make sense of the world around them by talking to each other, 

rather than learning the ideas that scientists had produced” (The Press, 07 August, 1995. Bell, 

1995, npn).4  Others, however, including education lecturers, were concerned that the science 

curriculum, despite its changing focus, still represented “the dominant Pakeha groups'5 

knowledge” (Scantlebury et al., 2001, p. 74). These differing concerns were indicative of 

growing tension within the curriculum between the influence of science and the influence of 

culture.  

 

Science – a history from Antiquity to Kant 

Epistemological tensions have occurred over millennia and can be traced to a time when 

rational scientific ideas were developing in Antiquity (Lloyd, 1995; Floris Cohen, 2010; 

Moutsios, 2018).  During that period academics in Greece had not only developed rational 

theories to serve the political realm but had also developed rational theories about the natural 

world (Castoriadis, 1997; Grant, 2006). The atomist Democritus, for example, and the 

philosopher Aristotle had both sought “new moral criteria which could somehow be regarded 

as having objective and universal validity” (Lovejoy & Boas, 1935, p. 108). 

 

Mythological explanations to support an understanding of the world were nonetheless still 

prevalent (Lloyd, 1995; Kenny, 1998). These continuing explanations based on superstition 

and their influence within ancient Greek society were a concern to the Sophists who had 

 
4 Butler’s comments about Science in the New Zealand Curriculum and those of others reported in the media in 

1995 were collated and included in Beverley Bell’s Responses to 'Challenging NZ science education' by 

Michael R. Matthews (1995). Other references to these media reports are in Chapter Twelve of this thesis. 

5 Descendants of British colonisers and other European settlers. 
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explored “a novel and more intelligent way of doing things” and were largely “hostile to the 

tyranny of custom to all habitual and “unexamined” methods” (Lovejoy & Boas, 1935, p. 195). 

Hippocratic theorists had similarly “incessantly emphasize[ed] rational observation and 

techniques.” rather than superstitious diagnosis for illnesses (Grant, 2006, p. 20).  

 

During the period of Antiquity, philosophical inquiries and rational ideas about understanding 

the world were also developing within other ancient societies (Collins, 1998; Lloyd & Sivin, 

2002). In China, mathematicians and philosophers of the natural world were engaged with 

“sifting the early ideas and systematizing those that survived the sifting” (Floris Cohen, 2010, 

p. 33). It has often been asked why the ‘scientific ‘revolution’ of the sixteenth century occurred 

only in Europe and why it had strong connections to the ideas from Greek Antiquity (Floris 

Cohen, 2010; Jin, 2016). Some academics have claimed that the answer can be found within 

the Eurocentric approach of historians and their underestimation of the scientific developments 

beyond ancient Greece (Moutsios, 2020). Others have similarly claimed that “familiar themes 

according to the standard European, ethnocentric frame of reference” have been applied by 

historians to appropriate the scientific ideas from other ancient societies (Hobson, 2004, p. xi). 

To counter these accusations of historical Eurocentrism, it has been suggested that a 

combination of political factors and broad philosophical ideas from ancient Greece, led to its 

prominence within the history of science, particularly in the West from the seventeenth century 

(Collins, 1998; Moutsios, 2018). 

 

Politics and knowledge 

Ancient societies within eastern Asia and beyond were governed by absolute monarchs. While 

these societies had skilled mathematicians and philosophers, those responsible for the 

recording of knowledge were usually appointed by the monarch. It was royal scribes in 
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Mesopotamia who were responsible for the recording of history and knowledge, or “sacred 

persons” in India to whom knowledge had seemingly been “revealed” (Moutsios, 2018, p. 49). 

The knowledge and history within these societies was simply a matter of being “learned and 

repeated” or was “a memorisation of royal deeds” (Moutsios, 2018, p. 49). This approach 

meant that some societies such as Egypt could not “see anybody but themselves and the gods,” 

and had a “gaze to the past” which “exhibited not a curiosity, but a desire for eternity” (p. 49). 

In contrast, the societies of ancient Greece had political systems which ranged from 

“democracies with more or less limited franchises to more or less constitutionally bounded 

monarchies or tyrannies” (Harrison, 2009, p. 220). The democratic ideas which emerged from 

these political structures enabled the ancient Greeks to critique their “own laws traditions, 

representations and taken-for-granted knowledge” (Moutsios, 2018, p. 49). In this sense, the 

ancient Greeks had recognised “both the universality and the diversity of the human condition” 

(Moutsios, 2020, p. 3).  

 

To add to these factors, the “high density of Greek philosophical networks in several periods” 

within the ancient world (Collins, 1998, p. 68) also provided the link between Greek Antiquity 

and early modern European scientific developments. While key ancient philosophers in China, 

such as Confucius and Mencius, had intellectual strengths equal to their counterparts in Greece, 

they had fewer connections with philosophers “downstream” (Collins, 1998, p. 68). It was the 

extended networks and greater interconnectedness between a range of philosophers within 

ancient Greece that enabled the more dominant philosophers to “inherit the intellectual capital 

and stimulation of a very large intellectual community” (p. 68). Such was the strength of this 

accumulation of philosophical ideas that the scientific thinking which had developed in Greek 

Antiquity “returned to” seventeenth century Europe “fighting … ‘sacred truths’ and promoting 
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the principles of logical reasoning, supply of evidence, verification or falsification of 

propositions and quest for validity of scientific arguments” (Moutsios, 2018, p. 62).  

 

Religion and knowledge 

The period that followed the end of Greek Antiquity was described by Petrarch (1304-1374),6  

as the ‘Dark Ages’ because it was a time when the world “suffered through a thousand years 

of ignorance and superstition” (Brown, 2010, npn). Some historians have suggested that the 

‘ignorance and superstition’ within society can be linked to the influence of Christianity which 

“presented serious obstacles to the advancement of science and, indeed, sent the scientific 

enterprise into a tailspin from which it did not recover for more than a thousand years” 

(Lindberg, 1997, p. 148). However, others have suggested that “secular processes,” such as the 

development of scientific knowledge, could in fact “be understood along the same lines as 

religious phenomena, and particularly as religious ritual” (Emirbayer, 1996, p. 270). The 

“sacred objects of religion,” which by virtue of “transcending individuals,” shared the same 

characteristics as the universal “intellectual truth” of mathematics (Collins. 1998, p. 19). This 

idea was based on Emile Durkheim’s (1858-1917) distinction between two kinds of experience 

– the dichotomy of the ‘sacred’ and the ‘profane.’  

 

Durkheim believed that the profane was an “individual sphere of experience” and was 

“characterized by low intensity, ordinariness, and subordinated position” (Kurakin, 2015, p. 

384). As the division of labour increased, a religious “trend toward abstractedness and 

universalism” emerged creating a “collective consciousness” within society (Collins, 1998, p. 

789). It was the ‘collective consciousness’ that moved people from the experience of the 

profane to the experience of the sacred. The experience of the sacred enabled people within 

 
6 Italian poet 
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societies to share the universal “symbolic representation of the creative capacity” of religion 

and its “autonomous self-generating force” (Giddens, 1972).  

 

Durkheim believed that his sacred-profane dichotomy could be applied to explain “the nature 

of knowledge as well” (D’Orsi & Dei, 2018, p. 118). He suggested that the “collective 

representations” of people “are the result of an immense co-operation” from which a “special 

intellectual activity is therefore concentrated in them which is infinitely richer and complexer 

than that of the individual” (Durkheim, 1912/2012, p. 16). The Durkheimian notion of a 

collective consciousness being formed by the abstract nature of ‘sacred’ knowledge beyond 

experience might explain why the early Church fathers favoured the philosophies of Greek 

Antiquity and used them as part of their mission to develop universal religious ideas. During 

the period which preceded the Enlightenment the natural philosophies of ancient Greece had 

been adapted by theologians such as Thomas Aquinas7 (Dodds, 2012) who applied Aristotelian 

science to support his ideas about transubstantiation8 and to justify scriptural accounts which 

placed the earth at the centre of the universe (Israel, 2001).  

 

While Aquinas’ ideas were considered “the fruit of a genuine and robust science” (Hancock, 

2015, p. 234), the Thomist approach and its “insistence on the unity of faith and reason” (Jin, 

2016, p. 11) could not withstand the developments in rational thinking which were emerging 

during the sixteenth century. These developments found “the mental world of the west” 

beginning to be “revolutionised along rationalistic and secular lines” (Israel, 2001, p. 20) and 

led to epistemological tensions between theologians with a medieval worldview based on 

religion or culture and philosophers with an ‘enlightened’ worldview based on reason alone 

 
7 A Dominican priest (1225-1274). 

8 The literal presence of Christ within the Eucharistic bread and wine. 
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(Israel, 2013; Matthews, 2014). The influence of Cartesian theory had presented a more rational 

picture of the universe which in turn challenged the core theological foundations of the Church 

(Lindberg, 1997). This challenge and the subsequent tensions could even be seen in Protestant 

countries such as Calvinist Holland, where Cartesian philosophers had “trenched on areas over 

which theologians had habitually exercised authority” (James, 2012, p. 92).   

 

Understanding the world through modern science – the Enlightenment and Kant 

The rational thought which developed during the Enlightenment period was largely driven by 

the significant scientific investigations of the sixteenth and seventeenth centuries (Israel, 2001). 

These investigations included those based on the work of Copernicus who developed the 

heliocentric cosmology model, Tycho who explored accurate astronomical observations, and 

the subsequent supporting investigations of Kepler and Galileo (Hellyer, 2003). There was also 

the significant development in physics by Newton. His theories, regarding gravity and motion, 

supplanted the medieval impetus theory which had been underpinned for centuries by the 

physics of Aristotle (McCloskey, 1983). Alongside these key scientific discoveries, 

Enlightenment philosopher, Immanuel Kant (1724-1804) was developing his own ideas about 

modern science and how the world should be understood. 

 

Immanuel Kant’s ideas are useful for examining the science-culture tension identified in my 

study because his notable work Critique of Pure Reason (1781/1998) has influenced scientists, 

philosophers, and sociologists alike with implications for the science taught at school (Jones, 

1980; Hund, 2000). Kant believed that there were realities which existed beyond experience 

(Nola, 2003; Hanna, 2006). These realities, which he suggested are ‘things in themselves,’ 

belonged to what Kant termed the noumenal realm. This realm was distinct from the “objects 

we experience” phenomenon which, in contrast, are “appearances rather than things in 
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themselves” (Stang, 2011, p. 449).  The ‘objects we experience’ are observable phenomenon 

“possessing spatial and/or temporal properties … constituted by their relation to our forms of 

sensibility” (Adams, 1997, p. 803). According to Kant (1781/1998), “space comprehends all 

things that may appear to us externally, but not all things in themselves” (p. 160). To support 

this distinction, he argued that the “objective reality of the noumena … justifies the division of 

objects into phenomena and noumena, thus also the division of the world into a world of the 

senses and of the understanding” (p. 347, emphasis in the original). 

 

Kant (1883) also believed that within the “void of which we know nothing,” between the 

phenomenon of experience and the noumenon of what is unseen, “we can determine the 

boundaries of pure Reason” (p. 103). This notion suggests that the “capacity of certain concepts 

and principles” enables “metaphysics to justify” an experience (Ward, 2012, p. 5) because Kant 

(1781/1998) believed that “rational concepts” which “are grounded in the nature of human 

reason” extend “the unity of the understanding … in the right direction so that it may be 

thoroughly consistent with itself” (p. 400).  

 

The ‘unity of understanding’ can perhaps be illustrated through the work of mathematicians 

and scientists. While they cannot experience ‘things in themselves,’ mathematicians and 

scientists can develop the “basic concepts or laws of their respective disciplines” and provide 

us with “with knowledge that holds necessarily and universally” (Ward, 2012, p. 2). In this 

sense, although “an external world exists independently of the workings of our minds” the aim 

of modern science “is to discover what we can [know] about that world, even though we cannot 

hope to have certain knowledge of it” (Cheyne, 2006, p. 1).9 

 
9 This is a reference to the ideas of Alan Musgrave; a British born philosopher who resides in New Zealand. His 

PhD was supervised by Karl Popper. 
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While Immanuel Kant’s ideas were influential, they were not beyond reproach. An early 

critique of his work was based on the concern that Kant’s theories were “the worst form of 

“dogmatism” thus to affirm, on grounds of metaphysical speculation alone” (Romanes, 1883, 

p. 387).10 More recent critiques have ranged from the “puzzle about how deep the distinction 

is between appearances and things in themselves” (Marshall, 2013, p. 520), to the idea that 

Kant’s “transcendental subject constructing nature” is “outside the domain of possible 

scientific knowledge” (Kim, 1996, p. 198). It has nonetheless been argued that the different 

interpretations of Kantian ideas obscure their strengths and relevance for the sciences today 

(Ameriks, 1992).  

 

Science – Hans Reichenbach’s discovery and justification 

Although Hans Reichenbach’s (1891-1953) training followed the Kantian tradition (Salmon, 

1977), his inductive approach was based on the idea that it was probability and not absolute 

truth which provided “the toolbox for a conception of scientific knowledge in tune with 

scientific practice” (Galavotti, 2011, p. 503). Reichenbach did follow Kantian ideas insofar as 

arguing that “we can isolate that which is objective in knowledge” (Franco, 2020, p. 67) and 

while he (1933/1978) believed that Kant’s “a priori11 concept was indeed untenable” (p. 2) 

Reichenbach sought to “transform rather than abolish” the concept (de Boer, 2011, p. 508).  

 

The work of Reichenbach is central to my identification of the value given to modern science 

and my argument that this value has declined in New Zealand education. He believed that 

because of the “fragility of knowledge” there was the “need for a creative freedom of the 

scientist that is consistent with epistemic responsibility in an uncertain world” (Richardson, 

 
10 George Ramones was an evolutionary biologist. 
11 Considered to be true but not based on empirical observation. 
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2006, p. 43). Based on the ‘creative freedom’ of the scientist and more crucially on their 

‘epistemic responsibility,’ Reichenbach (1933/1978) argued that “the road to objective 

knowledge must proceed by way of a realization of the subjectivity of our methods of learning” 

(p. 235). He was therefore “dedicated to purging all subjective and psychological elements 

from the foundations of science” (Sintonen & Kiikeri, 2004, p. 213). 

 

To ‘purge’ the ‘subjective and psychological elements,’ Reichenbach made a distinction 

between the context of discovery and the context of justification. The distinction was one which 

drew upon the “genesis of knowledge” and the “validity” of that knowledge as the “objective 

basis of its recognition” (Schiemann, 2003, p. 240). It was a distinction that required: (i) 

“determining the psychological origin of a claim” and (ii) determining its “epistemic status” 

(Siegel, 1980, p. 300). Reichenbach (1938) believed that determining these different factors 

indicated “the way in which we want to have thinking replaced by justifiable operation” (p. 7). 

Once the ‘epistemic status’ of a scientific claim was determined it would correspond “to the 

form in which thinking processes are communicated to other persons instead of the form in 

which they are subjectively performed” (p. 6).   

 

Discovery 

The psychological and subjective thought process of the scientist, when engaged in 

observational scientific research, belonged to the context of discovery (Richardson, 2006). This 

process includes making a scientific claim or hypothesis. Recent proposals for secondary 

school science education programmes in New Zealand to include mātauranga Māori12 (see 

Chapters Fourteen and Fifteen) illustrate Reichenbach’s distinction. Knowledge which is based 

on an understanding of the world through culture, contains the subjective and psychological 

 
12 Māori system of knowledge. 
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elements that Reichenbach was ‘dedicated to purging’ from the observation process. A 

mātauranga Māori approach for understanding the world would therefore belong within the 

context of discovery.  

 

The drive in New Zealand to include aspects of culture within the curriculum can be traced to 

science education reforms late last century (see Chapter Twelve). Suggested activities relevant 

to culture in the 1993 Science in the New Zealand Curriculum document, ranged from Year 10 

students “interviewing a kuia13 about Maori herbal remedies [and] negotiating within a group 

the questions to ask about a Maori fishing calendar [through to] knowledge of the contribution 

Pacific Islands people have made to the development of cropping techniques” (MoE, 1993, p. 

35). Such activities would have undoubtedly been interesting and engaging, but they suggested 

a more subjective discovery approach to understanding the natural world than one which was 

justified by scientific theory.  

 

Although a kuia might formulate a hypothesis for curing an ailment using herbal remedies, her 

hypothesis would probably be based on knowledge that is ‘know-how-to’ rather than 

‘knowledge-that’ which “knows how” or “knows why” something is the case in a scientific 

sense (Corballis et al., 2019, p. 13). Reichenbach’s method also supported “an objective 

Bayesian approach” (Salmon, 1977, p. 22, emphasis in the original), which works from the 

basis that a scientific hypothesis cannot be one that is chosen at random or based on an idea 

defying reason. Those following a Bayesian approach therefore “put store on high degree of 

support of hypotheses by evidence” (Nola, 2001, p. 222). While “the hypotheses we employ 

need not all be true,” a Bayesian approach provides “a rational explanation” as to “why some 

 
13 Female elder 
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person x believes some scientific hypothesis H” even if it is proven false (Nola, 2003, pp. 270-

271).  

 

Within a Bayesian framework “the ultimate aim of science is to explain the world by means of 

models that are more or less supported by the available evidence” (Fishman, 2009, p. 170). A 

recent mātauranga Māori approach in New Zealand provides an example to support this idea. 

To find a remedy for the Kauri14 dieback disease, “knowledge descended from Te Whare 

Wānanga [the sacred house of learning] o Ngāpuhi” was used by scientists to test eight 

hypotheses (Lawrence et al., 2019, p. 137). While one hypothesis was proven to be true, 

academics critiquing mātauranga Māori argued that the knowledge based on this approach was 

“not a reliable generator of true hypotheses” (Corballis et al., 2019, p. 17). The knowledge was 

unreliable, they argued, because “we do not know where the “house of learning” gets its 

hypotheses and we are not told” (p. 17).  

 

This critique seems reasonable when considering suggestions made by Māori academics about 

the ‘holders’ of knowledge prior to colonisation. The “authority of local tradition” was 

maintained by tōhunga15 of whare wānanga through teaching “a closed system of knowledge 

bounded by whakapapa”16 (Ballara, 2000, p. 21). Such an approach was “more readily 

compared to the medieval university, in which the bounds of knowledge were determined by 

beliefs deriving from Christian scriptural and theological tenets” (p. 21)17 Since a mātauranga 

Māori approach resides within the context of discovery process it would serve the interest of 

sociologists or historians. The context of justification, however, would be the focus for 

 
14 Indigenous New Zealand tree (Agathis australis). 
15  An expert within fields of knowledge which included spiritual, medical, economic, and genealogical. 
16  Ancestral lineage. 
17  Māori academics have therefore argued that historians from the western tradition should not historicise the oral 

Māori tradition of passing knowledge from generation to generation. 
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philosophers (Matthews, 2015) because Reichenbach (1938) argued that since psychological 

thinking is “rather vague and fluctuating,” it would be “a vain attempt to construct a theory of 

knowledge which is at the same time logically complete and in strict correspondence with the 

psychological processes of thought” (p. 5). 

 

Justification 

The context of justification process was to essentially “analyse a rational reconstruction of the 

thought process of a scientist” (Aufrecht, 2017, p. 157). A ‘rational reconstruction’ involved 

screening “out the “merely” irrational and psychological” from what the scientist has observed 

(Gigerenzer, 2003, p. 130). According to Reichenbach (1938), this epistemological process 

was both descriptive and critical. The descriptive task was “bound to factual knowledge in the 

same way that the exposition of a theory is bound to the actual thoughts of its author,” whereas 

the critical task enabled the “system of knowledge” to be “criticized” and “judged in respect of 

its validity and its reliability” (p. 7). While Reichenbach supported “the freedom of the 

scientist” within the discovery process, he also demanded “rational control as a necessary 

condition of knowledge” when theorising what had been discovered (Richardson, 2006, p. 43).  

In this sense, the justification process enables the theorised phenomena to become universal 

knowledge.  

 

Despite the strengths of Reichenbach’s ideas, fellow philosopher, Thomas S. Kuhn (1922-

1996), rejected the discovery-justification distinction (Hoyningen-Huene, 2006). Kuhn’s 

rejection was based on his “analysis of scientific revolutions” and changing scientific 

paradigms which led him to cast “doubt on the distinction” (Siegel, 1980, p. 304). He 

(1962/1970) argued that: 
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rather than being elementary logical or methodological distinctions, which would thus 

be prior to the analysis of scientific knowledge, they [the contexts of discovery and 

justification] now seem integral parts of a traditional set of substantive answers to the 

very questions upon which they have been deployed. (p. 9) 

 

In this sense, Kuhn did not see the progress of science as “the accumulation of well-confirmed 

truths” but as “revolutionary upheavals” in which the revolutionary history “is afterwards 

written by the winning side” (Haack, 1999, p. 191). While Kuhn’s rejection of Reichenbach’s 

discovery-justification distinction influenced relativist and postmodernist ideas18 about modern 

science (Matthews, 2015), he “later denied that he was committed to either irrationalism and 

relativism” (Nola, 2003, p. 15). Kuhn believed that as a scientific paradigm changed, a new 

“‘commitment’ to the sort of framework supplied by well-developed science” would bring 

“enormous epistemic benefits” (Worrall, 2002, p. 82).  

 

Science – Karl Popper and objectivity 

Karl Popper (1902-1994)19 believed, like Hans Reichenbach, that epistemology should 

“disentangle itself from psychology” to avoid scientific knowledge being tainted with 

subjectivism (Haack & Kolenda, 1977, p. 66). Popper (1968a) argued that a distinction should 

be made “sharply between the process of conceiving a new idea, and the methods and results 

of examining it logically” (p. 31). Exploring the concept objectivity through the work of Popper 

is useful for supporting my argument. This is because the decline in value given to modern 

science within New Zealand secondary school education can be linked to the subjectivity of 

the knower having precedence over the objectivity of knowledge – the antithesis to Popper’s 

 
18  Relativist and postmodernist influences on ideas about modern science will be examined in Chapter Four. 
19 Despite Popper’s hypothetico-deductive method challenging Reichenbach’s inductivist approach (Rivadulla, 

2008). 
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approach. The precedence of the knower could be found in the 1993 Science in the New 

Zealand Curriculum by the advice given to teachers that they “should” acknowledge the 

“perspectives of Maori and Pacific Islands girls” because “culture and gender factors are 

inextricably linked and neither should be considered in isolation” (MoE, 1993, p. 11). 

 

Popper’s ideas about objectivity were influenced by the work of Xenophanes20 who he believed 

had “accepted the objectivity of truth and the subjectivity of certainty” (Papazian, 2016, p. 63). 

This influence would perhaps explain why Popper rejected “both the idea of knowledge as 

possession of a knower and the idea of knowledge as a unique type of union” (Sceski, 2007, p. 

26). The aim of science, according to Popper (1956/1983) was to “find satisfactory 

explanations of whatever strikes us as being in need of explanation” (p.132, emphasis in the 

original) and that scientific knowledge should be “totally independent of anybody’s claim to 

know” and “independent of anybody’s belief” (Popper, 1968b, p. 335).  

 

The notion of knowledge being independent from the knower can also be linked to Popper’s 

hypothetico-deductive approach. This approach is based on the idea that “the essence of science 

is to reject theories that are contradicted by the facts” (Matthews, 2015, p. 240). Popper 

therefore believed that scientific investigations should entail “a commitment to rationality and 

criticism” (Freeman, 1975, p. 31). Such a commitment was “very simply, that it systematizes 

the pre-scientific method of learning from our mistakes. It does so by the device called critical 

discussion” (Popper, 1994, p. 158, emphasis in the original). Rather than just corresponding 

with facts alone, Popper (1968a) believed that a scientific claim must also undergo rigorous 

testing and be rationally critiqued through “mutual rational control by critical discussion” (p. 

44). By having scientific claims open to testing and scrutiny, the objectivity of knowledge 

 
20  Xenophanes (c. 570 – c. 475 BC) was a Greek philosopher and poet. 
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would develop “by the elimination of some of our errors,” learning “to understand our 

problems, and our theories,” and finding ‘new solutions” (Popper, 1994, p. 158).  

 

Science – Robert Merton and universalism 

While Robert Merton’s (1910-2003) scientific ‘ethos’ and ideas emerged from a sociological 

foundation, they have been respected by scientists and philosophers of science alike 

(Richardson, 2004; Haack, 2009). The respect for Merton has been largely because his work 

not only “complements traditional history and philosophy” (Mackenzie et al., 2014, p. 1072) 

but also his ideas do not “disrupt the epistemic privilege of science” (Richardson, 2004, p. 

856).21  It was Merton’s ability to “conceptualise the norms of science” (Storer, 1966, p. 9, 

quoted in Barnes & Dolby, 1970, p. 5) which provided the foundation for his ‘scientific ethos.’  

 

Merton’s ideas are useful for supporting my argument because like Karl Popper’s ideas about 

objectivity, Merton’s (1973) conceptualisation of the ‘norm’ universalism not only maintains 

that “science must not suffer itself to become the handmaiden of theology or economy or state” 

(p. 260), but that “objectivity precludes particularism” (p. 270). The 1986 book Girls and 

Science, Draft Inservice Kit for New Zealand secondary school science teachers (also see 

Chapter Three and Chapter Twelve) showed the features of ‘particularism’ by stating that “girls 

bring different experiences to science lessons than boys” (DoE, 1986, p. 7). This disregard for 

universalism was also shown in the book by the stereotypical view that the ‘different’ 

experiences of girls when studying science are because their “interests centre around pets, 

 
21 Unlike other sociology of scientific knowledge [SSK] theories such as those supported by the Strong 

Programme.  The central relativist principle (also see Chapter Three for postmodernism) of this SSK approach 

was that “both true and false, and rational and irrational ideas, in as far as they are collectively held, should all 

equally be the object of sociological curiosity, and should all be explained by reference to the same kinds of cause” 

(Bloor, 1999, p. 84). 
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plants and friends,” whereas for boys their interest is “weaponry, space” and “machinery” (p. 

7).  

 

In a similar way, the advice given to teachers in the 1993 Science in the New Zealand 

Curriculum document disregarded Merton’s (1973) idea that “ethnocentrism is not compatible 

with universalism” (p. 271). The document stated that while the “science curriculum needs to 

recognise that science is a universal discipline,” teachers should also “acknowledge the 

contribution that different cultural perspectives make to the development of understanding in 

science” (MoE, 1993, p. 7). This contradictory advice was indicative of the tension that was 

developing within the secondary school science curriculum by the growing influence of culture.  

 

To support his ethos of science, Merton had conceptualised other norms. The norm most 

closely linked to universalism was ‘organised scepticism’22 which required that all scientific 

claims and theories should be “open to criticism, debate and possible renunciation or revision” 

(Matthews, 2015, p. 185). Based on this norm, which also supported Popper’s ideas about 

objectivity, Merton (1973) argued that modern science can only be universal when “the 

acceptance or rejection of claims entering the lists of science” did not “depend on the personal 

or social attributes of their protagonist; his race, nationality, religion, class, and personal 

qualities are as such irrelevant” (p. 270).   

 

Summary 

The details in this chapter have provided a snapshot of the context for the tension which exists 

in the secondary school science curriculum and an historical background of modern science. 

The historical background provides an account of how the move towards the influence of 

 
22 The other norms were ‘communalism’ and ‘disinterestedness.’ 
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science during the seventeenth century changed the way world should be understood. 

Immanuel Kant’s ideas have been described to show how this rational understanding of the 

world was one based on reason. The distinction Kant made between the noumenal, and the 

phenomenal realms provided the foundation from which to examine the main concept science 

by exploring Hans Reichenbach’s context of discovery and context of justification. These 

concepts and the exploration of Karl Popper’s objectivity and Robert Merton’s universalism 

enabled me to establish the explanation of modern science used in this thesis. The concepts that 

are explored in the following chapter enable me to build my argument that the existence of a 

tension within the secondary school curriculum has led to the decline in value given to modern 

science. 
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CHAPTER THREE 

The argument: 

A scientific approach and culturalism  

 

Introduction 

The historical background discussed in the previous chapter showed the seventeenth century 

shift towards modern science. This shift was explained with reference to the ideas of Immanuel 

Kant, particularly his distinction between what can be seen within the phenomenal realm and 

what exists beyond out experience in the noumenal realm. That distinction was useful for 

examining the main concept science by exploring Hans Reichenbach’s context of discovery 

and context of justification. The concept objectivity in reference to Karl Popper and Robert 

Merton’s universalism supported the discovery-justification distinction and enabled me to 

establish the explanation for modern science and how it can be used to understand the world in 

a rational way. 

 

The purpose of this chapter is to examine the ideas that support an understanding of the world 

based on modern science. I examine these ideas by exploring the concept scientific approach 

with reference to the work of philosopher of science Susan Haack. The scientific approach 

provides a contrast for examining the ideas of those who believe that the world can be 

understood by privileging cultural ideas and beliefs. These ideas are examined by exploring 

the concept culturalism with reference to indigenous and feminist academics, and secondary 

school educators. To examine the connection between culturalism and its influence on the 

secondary school science curriculum, I explore the concept constructivism. 
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Scientific approach 

Introduction 

The late nineteenth century drive in New Zealand for students to understand the world based 

on a modern science – a scientific approach – can be found in the ideas of Auckland educator, 

Josiah Martin and University of Canterbury science professor, Alexander Bickerton (see 

Chapter Six). Both men were aware of the science education developments in England and 

Wales during that period (see Chapter Seven) and saw the need for similar developments in 

New Zealand.  These developments, they argued, would not only support scientific progress in 

the country but also promote intellectual growth. Martin’s (1874) argument that the teaching 

of modern science in schools should be compulsory was based on his belief that: 

the progress of modern discoveries having brought about vastly extended intercourse 

between nations, communities long separate and exclusive are brought into intimate 

relations with each other, and consequently a desire for accurate information stimulates 

inquiry, and upon closer intimacy men seek to possess in common truths hitherto known 

to few. (p. 168) 

 

Despite being alarmed at the state of science education in New Zealand universities, Bickerton 

(1876) argued that law students should also study the modern sciences (also see Chapter Five). 

The intellectual benefits, he believed, had: 

an eminently powerful effect in training the juridical faculties, consisting as it does 

almost wholly of induction and deduction, based on evidence in which prejudice must 

be allowed no play, and conscientiousness is the only possible means of ordinary 

progress. (p. 668). 
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Susan Haack and ‘common sensism’ 

Philosopher of science, Susan Haack (1999), over one hundred years later has shown support 

for the ideas promoted by these men. Haack claimed that despite being “imperfect” and 

“uneven in its achievements,” an understanding the world through modern science has been 

“the most successful of cognitive human enterprises” (p. 189). She also argued that based on 

this understanding, modern science is “not privileged epistemologically” but rather it is 

“distinguished” (p. 185, emphasis in original). The epistemological status of modern science 

“has to be earned” and any “uncritical deference” should be replaced with “tempered respect” 

(p. 185).   

 

To enable modern science to ‘earn respect,’ Haack (2003) believes that a bridge is required 

between the “Old Deferentialism”23 of those who show an “excessive readiness to accept as 

authoritative any claim made by the sciences” and the “New Cynicism” of those with an 

“exaggerated kind of suspicion of science” and an “excessive readiness to see the interests of 

the powerful at work in every scientific claim” (p. 18). The ‘New Cynics’ include the “radical 

sociologists, radical feminists and multiculturalists” (Haack, 1999 p. 192) whose initial 

“admirable goal” for “mutual learning from cultural diversity” has evolved into “a flabby 

relativism or an arbitrary tribalism” (Haack, 2008, p. 33 – also see Culturalism below). 

 

To bridge the gap between the ‘Deferentialists’ and the ‘New Cynics,’ Haack has drawn upon 

the work of Charles Sanders Peirce (1839-1914).24 Following the Kantian tradition and based 

on Thomas Reid’s (1710-1783)25 “common-sensism,” Peirce’s perception theory was his 

attempt to “reconcile two apparently opposing tendencies: asserting that we directly perceive 

 
23 Haack (2013) also calls this deference of science ‘scientism.’ 
24 Pierce was a USA philosopher, logician, mathematician, and scientist. 
25 Reid was a philosopher during the period of the Scottish Enlightenment. 
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things themselves, and that perception is inferential” (Haack, 1994, p. 9). In reference to Reid, 

Haack’s (2003) “Critical Common Sensist” approach (p. 22) provides “the middle ground 

between foundationalism and coherentism” (Peels, 2016, p. 83). The fusing of these opposing 

theories,26 offer “some forms of foundationalism” which “takes empirical justification to 

require experiential evidence; but, like coherentism, taking the pervasive interpenetration of 

our beliefs seriously” (Haack, 1997, p. 8).   

 

This ‘common sense’ approach would seemingly enable modern science to continue “to enjoy 

a peculiar epistemic authority because of its uniquely rational and objective method of inquiry” 

(Haack, 1996, p. 79). While biologist Paul. R. Gross (2000) has supported Haack’s ideas by 

arguing that modern science “has been the world’s most comprehensive, consistent, and 

successful knowledge-acquisition system for nearly 400 years” (p. 2), planetary scientist Carl 

Sagan has reflected her ideas more deeply by arguing that: 

science is more than a body of knowledge. It is a way of thinking; a way of skeptically 

interrogating the universe with a fine understanding of human fallibility … if we are 

not able to ask skeptical questions, to interrogate those who tell us that something is 

true, to be skeptical of those in authority, then, we are up for grabs for the next charlatan 

(political or religious) who comes rambling along. (1996 interview) 

 

Culturalism 

Introduction 

Despite the balanced ideas of Susan Haack and warnings from those such as Carl Sagan, the 

authority of modern science and its objective and universal nature continues to be challenged. 

As noted in Chapter One, those who seek to challenge the principles of modern science can be 

 
26 Which Haack has named ‘foundherentism.’ 
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found in countries that have a history of being colonised. In New Zealand, some science 

teachers and science education academics argue that “science is, essentially, a Western form 

of knowledge” and have used “a capital letter for Western to demote the concept from the 

universal (normalised, i.e. uncapitalized), to point out its majoritarianism” (Stewart, 2019, p. 

67). In contrast to a scientific approach, these teachers and academics believe that the world 

should be understood through culture – an understanding based on a belief in the essentialised 

and unchanging authority of culture that is referred to in this thesis as a culturalist ideology. 

 

The drive to ‘demote’ modern science in New Zealand was nurtured during the late twentieth 

century by the growing influence of multiculturalist, biculturalist, and feminist ideological 

movements (Rata, 2012). Since ideological movements draw upon “any set of political 

attitudes, beliefs, or values” to act politically (Williams, 1996, p. 317), New Zealand Māori 

subsequently developed a “political identity” by attempting to “revive a traditional way of life 

in response to oppressive material conditions” (Rata, 2000, p. 44). Feminist identities were 

similarly developed by creating a “common ground against structural oppressions” (Ackerly, 

2021, p. 2) and “feeling similar to the types of women depicted as feminists” (Huddy, 2002, p. 

131).  

 

The influence of ideological movements, relativism, and culturalism  

The common oppression narrative found within ideological movements based on identity has 

given rise to the idea that the marginalisation of minority groups includes being dominated by 

the principles of modern science (Gross, 2000).  This idea has fed the growing influence of 

postmodernist relativism (see below) which suggests that that there is no difference between 

understanding the world through modern science and understanding the world through culture 
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(Dunbar, 1995). The forces of relativism have enabled ideas based on culturalism to influence 

the science curriculum.  

 

These forces were influential in the planning of the 1993 Science in the New Zealand 

Curriculum document (see Chapter Twelve). An advisory group appointed by the Ministry of 

Education to provide curriculum planning guidance had taken the view “that ‘truth is a very 

slippery concept’” (Matthews, 1995, p. 37). Based on this view, the advice to those responsible 

for drafting the curriculum was to reject “the notion that science students should be ‘given 

truths to learn’” (p. 37). The advice was justified because such an approach had “‘confused 

students for a very long time’” (p. 37). To avoid any confusion, the subsequent advice for 

teachers in the published curriculum document was to help “students to use scientific 

knowledge and skills to make decisions about the usefulness and worth of ideas” (MoE, 1993, 

p. 9).  

 

Teachers were also advised that student learning would only be enhanced when “scientific 

knowledge, skills, and attitudes are first introduced in contexts which are relevant and familiar 

to the students” (MoE, 1993, p. 10). The advice of ‘relevant’ and ‘familiar’ contexts concerned 

philosophers of science because they feared that such a learning approach would lead to the 

devaluing of scientific knowledge and give “succour to more wide-spread anti-scientific 

tendencies by its attack on scientific objectivity, rationality and realism” (Matthews, 1995, p. 

23). Others, such as sociologists and science education academics were more concerned that 

the advice given to teachers to include cultural relevance within the teaching of science was 

just a ploy to “reinforce an epistemological cornerstone of imperialism” (Scantlebury et al. 

2001, pp. 80-81).  
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In 2007, it appeared that those responsible for the newly published New Zealand Curriculum 

(see Chapter Fourteen) had adopted the latter concern. To dismantle the ‘epistemological 

cornerstone of imperialism,’ the new and radically changed curriculum gave schools the 

“scope, flexibility, and authority” to “design and shape their curriculum so that teaching and 

learning is meaningful and beneficial to their particular communities of students” (MoE, 2007, 

p. 37). The former concern about the devaluing of knowledge had largely been ignored and the 

focus was now on shaping of the curriculum to accommodate the needs of different knowers. 

This focus could also be seen by the reduction of the knowledge content within the curriculum. 

 

Year 12 students, prior to 2007, studying aspects of genetics were expected to “describe 

processes that may lead to genetic variation, and understand the implications of these for plant 

and animal breeding, e.g., mutation, crossing over during meiosis, dihybrid crosses, genetically 

linked diseases in humans; natural and artificial selection, genetic engineering” (MoE, 1993, 

p. 66). The expectation after 2007 was for students to simply “understand that DNA and the 

environment interact in gene expression” (MoE, 2007, npn). In this sense, teachers were 

effectively following a “framework for teaching rather than a detailed plan” (Gluckman, 2011, 

p.A18).  

 

With little focus on knowledge and more emphasis on principles which “put students at the 

centre of teaching” (MoE, 2007, p. 9), the New Zealand Curriculum provided greater scope for 

culturalism to influence science education. An accepted view was that while “learning concepts 

is obviously important,” learning should be “done through activities and tasks designed to help 

students make explicit links between science concepts and stories or contexts that can allow 

them to talk their knowledge into place” (Gluckman, 2011, p. A42). To strengthen this learning 

approach, research was undertaken by science education academics and education lecturers 
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from the University of Waikato (also see Chapter Fourteen) to investigate how science teachers 

were exploring “notions of personalising learning” and supporting ideas about “equity, 

diversity and inclusivity” within their teaching (Buntting et al., 2012, p. vii).  

 

The research revealed that while some secondary school teachers had experienced a conflict 

between what they perceived to be “contradictory demands for content knowledge and 

scientific literacy,” they also believed that science education should be for students to “make 

meaning for themselves based on scientific information” (p. 25). In contrast to these teachers, 

it was noted with some concern that other teachers were not: 

grappling with the question of how to meet the learning needs of diverse cultural 

groups, and even less evidence of teachers considering how to harness “diversity” (in 

terms of people, and knowledge and ideas) as an integral part of learning. (p. vii). 

 

Indigenous knowledge 

Anthropologists and academics associated with United Nations organisations have argued that 

the world can be better understood through the traditional knowledge of indigenous people 

(Freeman, 1992; Nakashima & Roué, 2002). Support for this argument has been based on the 

idea that modern science is “too constrained by its characteristic empirical and analytical 

approach” (Iaccarino, 2003, p. 220). A culturalist approach based on indigenous knowledge 

therefore offers a more “spiritual” and “holistic” way for people to understand the world 

(Mazzocchi, 2006, p. 464).  

 

In this sense, it is an approach which does “not make distinctions between empirical and 

sacred,” and does not separate “observations into different disciplines as does Western science” 

(Mazzocchi, 2006, p. 464). The lack of ‘distinctions between the empirical and sacred’ has 
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enabled “the concrete and the spiritual [to] co-exist side by side, complementing and enriching 

rather than competing and contradicting” (Nakashima & Roué, 2002, p. 315). Those who are 

critical of this way of understanding the world have been accused of seeking to “delegitimise 

other peoples’ ideas about who they are and where they come from” (Marks, 2005, p. 41). The 

‘delegitimising’ process is done by rewriting the “origin narratives and identities of other 

peoples on the basis of partial, ambiguous and dubiously interpreted evidence” (p. 40). 

 

Since the 1990s the curriculum in New Zealand education has become a political tool for 

promoting the idea of “cultural knowledge as means to an end of producing educated citizens” 

(McGee, 1995, p. 42).  The 1993 Science in the New Zealand Curriculum showed support for 

this approach by stating that Māori students should be able to “learn science which 

acknowledges and values Maori scientific knowledge” (MoE, 1993, p. 12). In 2013, increasing 

support for culturist approaches could be seen in a guide for teachers of senior science. The 

guide suggested that the critical faculties of Māori students should be “enhanced by the 

inclusion of a Māori world view” and that “their own 'baskets' or perspectives” should “become 

a foundation for studying those that have originated in other cultures” (MoE, 2013 p. 5).   

 

This guidance is likely derived from the “Vision” statement in the New Zealand Curriculum. 

It envisages students working towards creating “an Aotearoa New Zealand in which Māori and 

Pākehā recognise each other as full Treaty partners, and in which all cultures are valued for the 

contributions they bring” (MoE, 2007, p. 8). The reference to a Treaty of Waitangi/ Te Tiriti o 

Waitangi partnership within the curriculum also shows the political influences of biculturalism 

on the secondary school science curriculum 

 

 



45 

 

Postmodernist influences 

While many New Zealand academics and educators who support culturalist approaches do not 

dismiss explanations of natural phenomenon based on the principles of modern science, some 

have argued that these explanations are “not more correct” than those based on mythology; 

“they are just different, and both are valued” (Wood & Lewthwaite, 2008, p. 641). Others have 

argued that Māori mythology as way in which to understand the world can be justified because 

“it would be gravely mistaken to attempt to separate ‘fact’ from the so-called ‘mythical’” when 

“the narratives so denuded would be devoid of meaning” (Ballara, 2000, p. 21). Rather than 

grounded in superstition, explanations for natural phenomena, such as volcanic activity, should 

be viewed as “deliberate constructs employed by the ancient seers and sages to encapsulate and 

condense into easily assimilable forms their views of the world” and not as “fables employing 

primitive faith” (Rire, 2012, p. 66).   

 

These arguments show the influence of the postmodernist relativism adopted by Jean-François 

Lyotard (1924-1998) who claimed that “all knowledge is narrative” and the “validity of 

narrative knowledge should resort to its own cultural heritage” (Xie, 2009, p.13).  

Postmodernists support the idea that “there are many radically different yet “equally valid” 

ways of knowing the world with science being just one of them” (Boghossian, 2006, p. 13). 

This idea has extended to government agencies in New Zealand with science related 

responsibilities. When undertaking scientific research, it has been advised that the “interface” 

between modern science and indigenous knowledge does not “water down science or develop 

pseudo-science” but “respects the integrity of the two knowledge traditions” (Ministry of 

Research, Science and Technology, 2007, p. 17). More recently, the Prime Minister’s Chief 

Science Advisor has suggested that “science has [much] to learn from mātauranga and 
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kaupapa27 Māori approaches” and since “there is no right or wrong answer” to the question of 

“such as thing as ‘Māori science,’” the inconclusiveness of this suggestion is “both insightful 

and challenging” (Gerrard & Kukutai, 2019, p. 61).  

 

Despite the influence of postmodernism and the subsequent vague ideas about the combined 

role of modern science and mātauranga Māori, the holistic approach of indigenous knowledge 

receives support from the widespread acceptance of the need to remedy the impact of 

industrialisation on the natural environment. Canadian academics with an interest in indigenous 

knowledge and restoring the natural environment have claimed that while “traditional and local 

knowledge varies by community, geographic location, and historical context, there is a 

common thread between traditional knowledge holders regarding the importance of the 

environment” (Black & McBean, 2016, p. 3). From the perspective of Māori academics, it is 

argued that an “increasing recognition” is needed “to incorporate diverse knowledges in 

developing policies and solutions for sustainable and inclusive growth” (Kukutai et al., 2021, 

p. 10). This recognition is important when evidence shows that a “causal relationship can be 

articulated between socio-economic and environmental conditions, and higher incidences of 

illness or health issues” (Black & McBean, 2016, p. 3). Therefore, indigenous knowledge “may 

indeed help advance scientific knowledge in some ways” (Clements et al., 2021, p. 4). 

 

To support this idea, there is the belief that “Māori environmental worldviews, as with many 

other indigenous peoples, embrace an ethos that connects worldview, beliefs and practice” 

(Whaanga & Wehi, 2017, 101). In relation to science education, there is a similar belief that 

“curricula, in particular, tend to endorse a Western science paradigm” and that “instruction 

often fails to give priority to harmonizing school science with students’ life-world cultures, 

 
27 A strategy based on agreed principles and values appropriate to Māori. 
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including their native language and culturally appropriate learning strategies” (Wood & 

Lewthwaite, 2008, p. 627) 

 

However, the conflation of modern science with the destructive excesses of capitalism and the 

spread of colonisation should not mean ‘throwing the baby out with the bathwater’ insofar as 

devaluing the importance of modern science within the secondary school curriculum. There is 

the argument that “technique and science should not be defined in relation to each other” 

because “historically, technique preceded science” (Moutsios, 2018, p. 104). In this sense, it 

was humankind and not modern science per se that was the drive behind colonisation and the 

cause of damage to the natural environment. It is therefore somewhat ironic that modern 

science and an understanding of the principles of modern science is needed more than ever to 

remedy the detrimental effects caused by its misuse and to prevent further environmental 

damage.  

 

Feminist knowledge 

Similar ideas about modern science from indigenous knowledge academics can be found within 

some feminist theories. These ideas have also found favour with other identity groups which 

emerged from the culturalist movements of the post 1970s decades (Rata, 2012). Critical queer 

theory claims that biological facts about male and females were imposed upon societies 

colonised by the British to encourage gender binary distinctions (Al-Kadhi, 2020). Similar 

claims are based on the idea that modern science not only devalues the traditional knowledge 

of colonised societies but that it is also both patriarchal and heteronormative (Schnabel, 2014).  

 

Claims such as these can be linked to the idea that “scientific knowledge, like other forms of 

knowledge, is culturally situated” (Brickhouse, 2001, p. 283). Radical feminists argue that 



48 

 

since this kind of knowledge “reflects the gender and racial ideologies of societies,” a scientific 

approach “cannot produce culture-free, gender-neutral knowledge because Enlightenment 

epistemology of science is imbued with cultural meanings of gender” (p. 283). Like their 

academic counterparts who believe that modern science devalues indigenous knowledge, 

radical feminists also believe that there is a “chasm between the knowledge of the oppressed 

and that of the oppressor” (Walby, 2001, p. 485).  

 

Radical feminist academics have subsequently argued that since “women have a distinct way 

of knowing” which is “different to that of men” (Intemann, 2019, p. 2), the knowledge “of the 

oppressed is to be preferred” (Walby, 2001, p. 487). The justification for this preference is 

based on the belief that belonging to “an oppressed group is sufficient for having a less distorted 

view of the world and that this epistemic advantage would be present in any epistemological 

context” (Intemann, 2019, p. 3). To draw upon the knowledge of the ‘oppressed,’ radical 

feminists have employed a standpoint epistemology28 to explore the “relationship between 

knowing and being” and to discover “what kind of experience should ground the beliefs we 

honor as knowledge” (Harding, 1986, p. 24).  

 

The process of exploring these relationships and experiences is seemingly crucial “in 

challenging dominant assumptions and helping generate knowledge “for women”” (Intemann, 

2019, p. 2). In this sense, an approach based on the culturalism of radical feminists is one which 

seeks to establish “an alternative to the dominant epistemologies developed to justify science’s 

modes of knowledge-seeking and ways of being in the world” (Harding, 1986, p. 24). By 

establishing an alternative epistemology, radical feminists have created a distance between 

themselves and their liberal feminist counterparts. While liberal feminists might share the 

 
28 Sometimes referred to as feminist standpoint theory. 
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concern of other feminists regarding the dominance of males learning and working within the 

sciences (Matthews, 2015), they still believe that the world should be understood through 

modern science (Grassie, 1996).   

 

The  Girls and Science Draft Inservice Kit (DoE, 1986) book was produced to provide a liberal 

feminist perspective of science (see Chapter Twelve).29 One of the purposes of the book was 

to raise “awareness of the nature and extent of the under-representation girls and women in 

science,” while another was to explore different “teaching and learning approaches that 

encourage girls into science, rather than alienate them” (p. 5). Teachers were therefore asked 

to reflect on the extent to which they encouraged “girls to take physical science in their senior 

years” (p. 20), and more crucially if they attempted “to encourage girls’ interest in the physical 

sciences by programming these topics to contain fewer mathematical abstractions” (p. 21). 

Although scientific knowledge was, in this sense, considered important insofar as the idea that 

a domain such as physics should not be ‘watered down,’ there were also suggestions within the 

document which alluded to more radical ideas.  

 

These ideas placed a greater focus on the learning ‘culture’ of girls and less on the place of 

scientific knowledge within their learning. It was suggested that teachers should discuss with 

girls whether they preferred their learning environment to be “teacher or student centred” and 

whether assessment tasks should be “competitive or collaborative” (p. 29).  There was also the 

suggestion that activities for girls studying the sciences should “include the use of drama, 

poetry, fictitious essays, cartoons, creative writing, role playing …” (p. 29). These activities 

not only suggested a devaluing of scientific knowledge, but they were also based on 

 
29 The document was written by thirty female secondary school science teachers. Other contributors were from 

Wellington Teachers’ College, Victoria University, and the Department of Education. 
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stereotypical assumptions – thus contradicting one of the aims noted in the book of drawing 

attention to “the differing stereo-typed expectations of boys and girls in terms of abilities” (p. 

13).  

 

Contributors to the Girls and Science Draft Inservice Kit included teachers from Auckland 

Girls’ Grammar.30 During that time the school was under the leadership of Charmaine 

Pountney who I interviewed in 2019 (see Chapter Thirteen). It seems likely that the 

contributions made by the science teachers from the school were influenced by many of 

Pountney’s ideas. Although an English specialist, Pountney had a strong interest in the 

sciences. This interest was based on her own education at Epsom Girls’ Grammar School where 

she had been taught biology by Eleanor Cranwell.31 According to Pountney, Cranwell had 

helped her to understand the “difference between observational science and experimental 

science and [I therefore] developed a really lifelong passion for science” (Pountney, 2019). In 

contrast, Pountney’s experience in being taught physics was by a “very worthy, but dull woman 

who went up to Auckland Grammar once a week to find out what the boys were being taught 

and came back and sort of echoed it” (Pountney, 2019).  

 

Based on this experience, Pountney found the “illogicality of physics” difficult “and I think I 

still feel a bit of that.” It was perhaps the difficulty and the experience of the “entirely 

masculine” way in which physics was expected to be understood that attracted Pountney to 

culturalism. Pountney’s encouragement of culturalist ideas during her time of leadership at 

Auckland Girls’ Grammar School was not only for girls more generally but particularly for 

girls who were from Māori and Pasifika backgrounds. To serve the needs of these student, she 

 
30 Three teachers from Auckland Girls’ Grammar School contributed to the draft document. 
31  Niece of botanist Lucy Cranwell. 
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wanted more Māori teachers on the staff, so I talked down at Teachers College and said, “we 

welcome more Māori teachers and Pasifika teachers on our staff,” so three or four applied” 

(Pountney, 2019).  

 

Constructivism   

Introduction 

The ideological forces of feminism, biculturalism, and multiculturalism which influenced the 

uptake of culturalism within science education would not have entered this sphere without the 

general acceptance of constructivism within education (Matthews, 2002). Constructivist 

learning theory found appeal within New Zealand’s education sector during the late 1980s (see 

Chapter Twelve). Such was this appeal that it was constructivism which guided the 

development of the 2007 New Zealand Curriculum (Rata, 2012; Lipson, 2020). Learning was 

now considered to be “inseparable from its social and cultural context” and “everyone, 

including the teacher” would be included within this kind of learning (MoE, 2007, p. 34).  

 

The process of constructivism 

The consensus amongst most constructivist theorists is that “learning new knowledge implies 

the active involvement of the learner, for she/he has to construct this knowledge” (Bächtold, 

2013, p. 2478).  According to some theorists, the task of science teachers is to “help students 

to change their beliefs to be more in line with those held by the scientific community” (Colburn, 

2000, p. 10, emphasis in the original). This process occurs when a student “actively engages in 

his or her own knowledge construction, integrates the new information into already present 

schema, and associates and interprets this information in a meaningful way” (Zirbel, 2006, p. 

9). Student engagement is “facilitated” by “well-prepared teachers” who “encourage 

meaningful rather than rote learning” science lesson activities (Mintzes et al. 2005, pp. xviii-
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xix, emphasis in the original). Such an approach is preferrable to “giving students knowledge” 

which is simply “absorbing information” (Colburn, 2000, p. 10). Academics who support 

constructivist learning argue that the purpose of science education should not be “because of a 

syllabus or prescription” but for students “to satisfy their own desire to ‘make sense of their 

world’” (Bell, 2005, p. 23).   

 

The connection with culturalism 

In 1987, academics at the University of Waikato were advising science teachers (see Chapter 

Twelve) to create learning environments which would not only help students to “construct 

understandings about their biological, physical, and technological worlds that are meaningful 

and useful for them,” but to also “feel a part of a sense of belonging to science, by using the 

experiences, interests, and concerns of girls, Maori and Polynesian students” (Bell, 1987, p. 

248). By 2007, these constructivist ideas were well-embedded within New Zealand education.  

The common wisdom was that when teachers “deliberately build on what their students know 

and have experienced, they maximise the use of learning time, anticipate students’ learning 

needs, and avoid unnecessary duplication of content” (MoE, 2007, p. 34). 

 

The “emancipatory possibilities” of constructivism have been particularly appealing to 

academics who have sought to change an “inherently authoritarian” curriculum to address the 

educational underachievement of some minority groups (Young, 2008, p. 191). These 

‘emancipatory possibilities’ are based on “a desire to create more just approaches to education” 

through “bringing students’ pre-existing social and cultural knowledge into the curriculum” 

(McPhail, 2017, p. 81). There is also the “moral imperative for deconstructing traditional 

objectivist conceptions of the nature of science, mathematics and knowledge” (Hardy, 1997, p. 

148; quoted in Matthews, 2002, p. 123). While it has been argued that there is value in 
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constructivist learning, such as “alerting teachers to the function of prior learning” and 

encouraging student engagement, it has also been argued that the “best constructivist pedagogy 

can be had without constructivist epistemology” (Matthews, 2012, p. 10).  

 

This argument can be linked to the “confusion” about different constructivist approaches, in 

particular “the differences between psychological constructivism (theories about learning) and 

social constructivism (concerned with epistemology – the creation and validation of 

knowledge)” (McPhail, 2017, p. 81). Such ‘confusion’ might explain why constructivist 

theorists have “sometimes directly contradicted each other” (Young, 2008, p. 201), and 

subsequently “systematically misunderstand the nature of knowledge” (Nola, 1998, p. 33). The 

misunderstanding of the nature of knowledge can been seen when “psychological 

constructivism is accepted as a means to knowledge production: where a student’s individual 

construction of the world is deemed to be how the world is” (McPhail, 2017, p. 81).   

 

The problematic notion of students’ ‘making sense’ within a constructivist framework can also 

be linked to what is considered a “intuitive folk understanding” understanding of the world 

(Geary & Berch, 2016, p. 235). While ‘folk knowledge’ can provide “good enough 

explanations for day-to-day living and self-serving explanations for social and other 

phenomena” (p. 225), such understandings are restrained by “inherent cognitive biases” (p. 

219). The move from a “naïve understanding of physical phenomena” therefore requires the 

“use of inductive and deductive reasoning” and a conceptual understanding of “scientific 

theory and knowledge” (p. 235) rather than approaches which are ‘meaningful and beneficial’ 

to ‘particular communities.’ 
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Summary  

This chapter has enabled me to build my argument about the existence of a tension within the 

secondary school science curriculum and the decline in value given to modern science. I 

examined the ideas in support of understanding the world through modern science and those in 

support of understanding the world based on culture. The contrasting and opposing ideas about 

modern science were examined by exploring the concepts scientific approach, culturalism, and 

constructivism. In the following chapter, I show how these concepts and the concepts explored 

in Chapter Two serve as tools to further develop my argument by identifying and analysing the 

different degrees of influence found within the narrative of the empirical data. These degrees 

of influence result from the ways in which science or culture are valued differently as the source 

and method of knowledge.  
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CHAPTER FOUR 

Methods of data collection, analysis, and methodology   

 

Introduction 

Three interdependent empirical studies were used in my study to investigate the history of: 

1. secondary school science education in New Zealand. 

2. science education at Auckland Girls’ Grammar School. 

3. science education at Baradene College of the Sacred Heart.  

The purpose of this chapter is to provide a description of the research design and investigation. 

In Section One, I describe the empirical data that I collected and the data collection process. 

This description includes the historical data which was collected from archives and online 

archival databases, and the data collected from public service organisations such the Ministry 

of Education and independent organisations such as the New Zealand Council for Educational 

Research. I also describe the interviews that I conducted with a former principal of Auckland 

Girls’ Grammar and a member of Baradene’s Society of the Sacred Heart community. 

 

In Section Two, I demonstrate how theorising the empirical data using the concepts discussed 

in Chapters Two and Three enabled me to develop my argument about the existence of a tension 

informing science education. This argument, which was discussed in the Chapter Three, made 

the distinction between two poles of the tension by theorising them as the scientific approach 

and culturalism. I provide examples to demonstrate how the idea of a tension between the two 

poles enabled me to analyse the varying degree of influence from the scientific approach and 

the culturalist approach identified within the empirical data. These degrees of influence showed 

how the New Zealand secondary school science curriculum was affected by social, political, 
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and ideological forces. While there was a time when the forces emphasised understanding the 

world through scientific knowledge and methods, primary value is now given to the role of 

cultural ideas and beliefs in that understanding. To follow from the examples of the analysis of 

the science-culture tension found within the empirical data, I describe the conceptual 

methodology which was employed to analyse and theorise the shift in thinking.   

 

Section One 

Methods of data collection 

 

Archival data 

Historical research involves investigating and examining archival data and can provide “unique 

insights into the interplay between entities at different analytical levels” (Argyres et al., 2019, 

p. 355). Since my study was sociohistorical, my aim when examining archival data was to 

identify and “understand organizational processes and institutional forces as they unfold across 

time and space” (Hill, 1993, p. 68). In this sense, I was investigating the influence of ideas 

since the late nineteenth century concerning how we should understand the world and the 

impact various and often opposing ideas had on secondary school science education in New 

Zealand. I was also aware that historical primary data is “incomplete as well as partial” and 

that it holds “fragments of traces, representations of representations” (Moore et al., 2016, p. 

20). Additionally, I considered the possibility that archival research might be “highly 

susceptible to experimenter bias” insofar as the temptation “to examine the data and 

accordingly formulate convenient hypotheses” (Das et al., 2018, 140).  

 

While some historians may accept that researcher bias is sometimes difficult to avoid, a 

hypothesis based on Bayesian probability supports the notion that “what brought … about” 
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evidence which “exists now” is more than “likely what happened” (Carrier, 2012, npn). This 

argument is based on the idea that historical research should not just focus on “isolated pieces 

of information without regard for how they all fit together” (Carrier, 2008, p. 19). It therefore 

follows that “the more evidence you add the higher the probability of the hypothesis” (p. 20, 

emphasis in the original). For this reason – that is, the importance of evidence sufficient to 

justify my hypothesis of an epistemic tension – I collected a wide range of empirical data from 

school archives, public archives, and online archival databases. Such extensive data enabled 

me to capture the detail and depth of the history of secondary school science education in New 

Zealand.  

 

School archival data collection 

Auckland Girls’ Grammar School (a Year 9-13 state secondary school) and Baradene College 

of the Sacred Heart (a Year 7-13 state integrated Catholic secondary school) were chosen as 

sites for the empirical studies because each school has over one hundred years of science 

education history. Both these schools also employ archivists who catalogue and maintain their 

historical records. The assistance of archivists and having access to the archives of the schools 

was crucial to my intention to acquire as much archival material as possible. Data collection 

started in May 2019 (see below for ethics procedures) and my archival research continued 

throughout that year.  

 

Since the working hours of the Auckland Girls’ Grammar archivist were limited to Wednesday 

mornings, my initial visits to the archives were weekly until I felt that I had enough data to 

begin the analysis (see below for analysis). Thereafter, I would email the archivist if I had any 

questions regarding other archival material that might be available. On several occasions, the 

archivist contacted me via email about relevant material she had come across, such as a former 
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principal’s hydrostatics book from the 1910s and a student’s botany exercise book from the 

1920s.  

 

The working hours of the Baradene archivist were on a regular Monday to Friday basis. These 

hours and the availability of a Series Register document made data collection relatively easy.   

The Series Register document, which listed the categories for the material that was stored in 

the archives (see Appendix D), enabled me to email the archivist category codes for the type 

of data I wanted to view.  When I visited the archives the following day or the following week, 

boxes containing the relevant archival material would be ready for my perusal.  

 

Since the archivist was also in the process of digitising Baradene’s historical records, she was 

able to email digital files that she thought would be relevant to my research. School yearbooks, 

for example, covering the years between the 1920s and 1980s, were emailed to me in digital 

form via the WeTransfer online platform. By having more than thirty yearbooks sent to me in 

this way, I could carefully view them without being confined by the times when I was able to 

visit the archives.  

 

The data which was collected from the archives of Auckland Girls’ Grammar and Baradene 

was wide and varied and comprised material from the late nineteenth century through to the 

beginning of the twenty-first century. It included science department schemes of work and 

meeting minutes, teacher timetables, appraisal reports, early science lesson photographs, and 

science students’ study notes. Other material from the archives which I was able to view 

included written recollections of retired teachers, principals’ reports to school boards of 

trustees, and principals’ correspondence to education officials. While I had collected a lot of 
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data, I still needed to further my research and examine other data such as school inspection 

reports which was not stored at the schools’ archives.  

 

Other archival data collection  

I contacted national and local archival services and made appointments to view data which was 

relevant to Auckland Girls’ Grammar and Baradene. These archival services were also used to 

collect data to investigate the wider history of secondary school science education in New 

Zealand. The additional archival data was collected from: 

• Archives New Zealand, Mangere, Auckland 

The Archives New Zealand online platform and its Archway advanced search engine 

enabled me to find data relevant to Auckland Girls’ Grammar and Baradene. I was able 

to select the relevant data, input the data code, and request an appointment to visit the 

archives for viewing.  The data that I viewed included Department of Education and 

Education Review Office inspection reports for both schools, from the 1950s to the 

early 2000s, and various curriculum documents and reports. 

 

To explore the wider history of secondary school science education in New Zealand, I 

also used the Archway search engine to find relevant data and request an appointment 

for viewing. This data included Department of Education inspector’s reports from the 

1930s to the 1970s for other secondary schools in Auckland and New Zealand, science 

curriculum drafts, examination reports, and correspondence between school inspectors 

and secondary school principals. I was also able to view media files with press clippings 

in relation to developments in science education in New Zealand during the 1960s. 

Archival material which was stored in Wellington, such as Annual Reports of 

Inspectors of Schools from the 1980s, was scanned and sent to me via email.  
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• Sir George Grey Special Collections, Auckland Central Library. 

After enquiring via email and seeking permission from the library archivist, I was able 

to view letters and cards written to Charmaine Pountney, which she had gifted to the 

Special Collections after her resignation as principal in 1989 from Auckland Girls’ 

Grammar.  Following the suggestion, via the Baradene archivist, of a retired member 

of the Society of the Sacred Heart, I also requested permission to view a copy of The 

Education of Catholic Girls, which was stored in the Special Collections. The author 

of this book, published in 1914, was Janet Erskine Stuart RSCJ32 who, two years after 

Baradene’s foundation, was elected Superior General of the Society of the Sacred 

Heart. 

 

• Auckland War Memorial Museum Research Library  

It was also suggested by the retired member of the Society of the Sacred Heart that I 

read the Studies of the Report of the Consultative Committee on the Post-Primary 

School Curriculum. The report could not be found in the Baradene archives, but I was 

able locate a copy stored at the Research Library. This report, produced by the Catholic 

Teachers’ Association of Auckland, was reaction to the 1944 introduction of a core 

curriculum in New Zealand. One of the report’s key contributors was Dorothea 

Loughnan RSCJ who had been a teaching member of the Society of the Sacred Heart 

community at Baradene during that period. While an original copy was stored at the 

Research Library, I was also able to order a digitised version of the report which was 

emailed to me.  

 

 
32  Members of the Society of the Sacred Heart use the suffix RSCJ (Religieuses du Sacré-Cœur de Jésus). This 

suffix will be used for members of the congregation, past and present, when they are first mentioned in the thesis. 
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• Pompallier Diocesan Centre, Ponsonby, Auckland 

To further explore the Catholic reaction to the 1944 core curriculum, particularly in 

relation to the directive for compulsory core science to be taught in secondary schools, 

I contacted the archivist and made an appointment to visit the Diocesan Centre. I was 

able view copies of the Zealandia Catholic newspaper33 from 1944 which featured 

articles written by Catholic officials about the core curriculum being implemented 

within New Zealand’s secondary schools.  

 

• Sylvia Ashton-Warner Library - Stack Collection / General Library - New Zealand and 

Pacific Level, University of Auckland 

I was able to view copies of science teacher guideline booklets from the 1960s to the 

1980s held in the Sylvia Ashton-Warner Library Stack Collection, and Auckland 

College of Education academic papers. The General Library also held copies of books 

and reports, based on educational research dating as far back as the 1920s, which I could 

loan. These books and reports included Investigation into certain aspects of post-

primary education in New Zealand (Tate, 1925), The high schools of New Zealand: - A 

critical survey (Murdoch, 1943), and The post-primary school curriculum. Report on 

the committee appointed by the Minister of Education in November 1942 (DoE, 1944).34 

 

 

 

 

 
33  This New Zealand Catholic news source was in circulation between1934 and 1989. 
34   Also known as the Thomas Report. 
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I also made use of archival material which could be accessed online and collected data from 

the databases of the following archival services: 

• The National Library of New Zealand  

I was able to search for and access other archival sources such as Appendix to the 

Journals of the House of Representatives reports with details about science education 

in New Zealand from the late nineteenth century to the early 1950s and Transactions 

and Proceedings of the Royal Society of New Zealand journal articles from the late 

nineteenth century.35 Past newspaper and magazine articles relevant to Auckland Girls’ 

Grammar and Baradene, from the 1920s to the 1950s, could be found by searching 

through the library’s online database.36 These articles ranged from school prize giving 

and university graduation ceremony lists to details regarding programmes from 

Auckland Catholic teacher conferences and the responses of principals from Auckland 

Girls’ Grammar to national education policies.  

 

• New Zealand Educational Institute [NZEI] 

The NZEI heritage website enabled me to search for and download NZEI National 

Education journals covering the periods between the 1940s and the 1980s.37 These 

journals featured a range of perspectives from academics and teachers regarding science 

education in New Zealand within these decades. 

 

 

 

 
35 Reports were accessed from  https://paperspast.natlib.govt.nz/parliamentary/appendix-to-the-journals-of-the-

house-of-representatives  
36 Articles were accessed from https://paperspast.natlib.govt.nz/newspapers and 

https://paperspast.natlib.govt.nz/periodicals  
37 Journals were accessed from 

https://nzei.recollect.co.nz/nodes/view/1334?keywords=&type=all&lsk=9b4a87330157c4766da3417b1abe0bdf  

https://paperspast.natlib.govt.nz/parliamentary/appendix-to-the-journals-of-the-house-of-representatives
https://paperspast.natlib.govt.nz/parliamentary/appendix-to-the-journals-of-the-house-of-representatives
https://paperspast.natlib.govt.nz/periodicals
https://nzei.recollect.co.nz/nodes/view/1334?keywords=&type=all&lsk=9b4a87330157c4766da3417b1abe0bdf
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Organisation and storage of archival data 

Using a digital camera, copies were made of the sources collected from the archives that I 

visited and later saved as jpeg files. Archival sources accessed online were copied and saved 

on Microsoft Word documents or downloaded and saved as pdf files. Microsoft OneDrive was 

used to store the digitised sources, and folders were created to organise and categorise them. 

These folders were created according to decades of time, and within the folders the digitised 

sources were named according to the year in which they were documented, the type of source, 

and the empirical study to which they related. In the 1940s folder, for example, a science 

laboratory lesson photograph from the Baradene archives was labelled 1947-PIC-BARA, an 

inspector’s report from the Auckland Girls’ Grammar archives was labelled 1948-IREP-

AGGS, and a letter to a school principal from Archives New Zealand was labelled 1949-LET-

NZ.  The organisation of the sources in this way was useful during the data analysis process 

and for writing the narrative chapters to illustrate the thesis argument of a ‘science-culture’ 

tension.  

 

Official documents and reports  

As well as collecting data from archives, I also collected data from documents and reports made 

publicly available from the Ministry of Education, the New Zealand Council for Educational 

Research, the Education Forum, the Office of the Prime Minister’s Science Advisory 

Committee, The University of Auckland, and Fulbright New Zealand. This data was useful for 

examining developments in secondary school science education in New Zealand since the early 

1990s. The following is a summary of the main documents and reports which I used for data 

collection: 

• Key data from official documents such as Science in the New Zealand Curriculum 

(MoE, 1993), The New Zealand Curriculum document (MoE, 2007), and New 
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Zealand Curriculum Secondary Science (MoE, 2013), was crucial for investigating 

developments in science education since the late twentieth century.  

 

• Reports based on research findings such as The Impact of the NCEA on Student 

Motivation (Meyer et al., 2006), Science in the New Zealand Curriculum e-in-

science (Buntting et al., 2012) and Review of Achievement Standards (RAS) - Pilot 

Phase: Science (MoE, 2020) enabled me to examine data in relation to senior 

secondary science education developments since the turn of the twenty-first 

century.   

 

• The report Maori and Pacific secondary student and parent perspectives on 

achievement, motivation and NCEA (Graham et al., 2010) and the research which 

investigated Students’ search for identity as credit hunters or science students 

(Taylor, 2014) offered an insight into issues regarding Māori and Pasifika students 

and science education.  

 

• Data from reports such as What Teachers and Parents should know about The 

National Certificate of Educational Achievement (NCEA) (Education Forum, 2000) 

and Primary and Secondary School Science Education in New Zealand (Aotearoa) 

– Policies and Practices for a Better Future (Vannier, 2012), were useful because 

they provided Australian, British, and North American perspectives about science 

education in New Zealand. 

 

• An edition of the New Zealand Science Review journal (Gerrard & Kukutai, 2019) 

and the report Looking ahead: science education for the twenty-first century: - a 



65 

 

report from the Prime Minister’s Chief Science Advisor (Gluckman, 2011) provided 

data from which to examine the perspectives of the prime minister’s science 

advisors and science education in New Zealand.  

 

• A more recent report, Te Pūtahitanga, A Tiriti-led science-policy approach for 

Aotearoa New Zealand (Kukutai et al., 2021), illustrates the extent to which 

understanding the world through culture currently influences New Zealand’s 

science community. 

 

Interviews 

At the beginning of May 2019, I requested interviews with Elizabeth Snedden RSCJ and 

Charmaine Pountney. The reason I wanted to interview Snedden was because she was a former 

teacher at Baradene and had also been a student at the school following the 1940s 

implementation of the common core curriculum in New Zealand secondary schools (see 

Chapters Ten and Eleven). The 1980s was a decade in which key political and ideological 

forces were beginning to influence science education policies, so I believed that an interview 

with Pountney would be useful in relation to this period. She had been principal of Auckland 

Girls’ Grammar during that time (see Chapter Thirteen) and later principal of Hamilton 

Teachers’ College where she worked closely with the science education faculty there (see 

Chapter Twelve).  

 

The interviewees chose to be interviewed at their place of residence and each interview lasted 

approximately sixty minutes (see below for ethics procedures). While the interviews were 

unstructured and discussions were informal, they were guided towards gaining responses from 

the interviewees regarding their: 
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1. experience of science education. 

2. knowledge of the history of Auckland Girls’ Grammar and Baradene. 

3. observations of science education during their employment at Auckland 

Girls’ Grammar and Baradene. 

4. opinions about science education at these schools in recent times and within 

New Zealand more generally. 

Charmaine Pountney was able to provide a valuable insight of her experience of science 

education at Epsom Girls’ Grammar School during the 1950s which motivated her interest in 

science. Elizabeth Snedden’s interest in science was similarly motivated by Norah Bradley 

RSCJ who, despite many limitations during the 1950s, strengthened science education at 

Baradene (see Chapter Eleven). Pountney offered her opinion about the principals of Auckland 

Girls’ Grammar who had preceded her and those who succeeded her and their influence on 

science education at the school. Snedden not only discussed her knowledge of Baradene’s 

history but also the history of the Society of the Sacred Heart and the Society’s relationship 

with modern science. 

 

Charmaine Pountney continues to take an interest in developments at Auckland Girls’ 

Grammar and maintains contact with the school. Elizabeth Snedden, who resides at the convent 

on the Baradene site, at the time of the interview was the Proprietor's Representative on the 

school’s Board of Trustees. The interviewees were therefore able to discuss their own opinions 

about current developments at both schools in relation to science education.  

 

Ethics procedures  

An application was made to the University of Auckland Human Participants Ethics Committee 

for permission to undertake my research. Permission was granted on 09 May 2019 for three 
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years (Ref: 022874). I sent an email to the principal of Auckland Girls’ Grammar to request 

permission for access to the school’s archives and to interview the current science faculty 

members. Participant Information Sheet [PIS] and Consent Form [CF] documents were sent as 

attachments with the email (see Appendix A and B).  

 

I also emailed the principal of Baradene to request permission to interview current science 

faculty members. My access to the archives, however, had be approved by the Executive 

Officer of Baradene College Limited [BCL].  As a limited liability company, BCL is effectively 

the landlord of the school and is responsible for the upkeep of the buildings on the Baradene 

site. The archives are therefore a separate entity from the school. A research request along with 

PIS and CF documents was emailed to the BCL Executive Officer and a BCL Access 

Application Form agreement (see Appendix C) was returned for me to sign. Once I had read 

and signed the document, I was able to collect data from the archives.  

 

Permission by the principal of Auckland Girls’ Grammar to access the school’s archives was 

granted but my request to interview current science faculty staff was declined. I did, however, 

have permission to ask the school’s archivist to pass details of my research to former staff 

members. The archivist contacted a former head of the science faculty who initially agreed to 

be interviewed. While the former faculty head did not respond to my emails requesting a 

suitable venue and time, I was fortunate that Charmaine Pountney agreed to be interviewed. 

The principal of Baradene also declined my request to interview current science faculty staff, 

but Baradene Convent, like the archives, is a separate legal entity. I was therefore able to 

directly contact retired resident members of the Society of the Sacred Heart community and it 

was Elizabeth Snedden who agreed to be interviewed.  
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The interviewees, on their verbal agreement to be interviewed via telephone communication, 

were emailed PIS and CF documents. On the day of their respective interviews, I collected the 

interviewees’ signed CF documents. The interviews were digitally recorded and to allow for a 

more relaxed and conversational flow were unstructured. Once the interviews had been 

transcribed, the transcripts were emailed to the interviewees for checking and editing.  

 

Section Two 

Data Analysis and methodology 

 

Introduction 

The narratives within the interview transcripts, archival, and other sources from my 

investigation were analysed and then categorised according to degrees of influence of the two 

approaches – scientific and culturalism – perceivable within data. These approaches, which are 

described in the Chapter Three discussion of the study’s hypothesis, provide the theoretical 

distinction between the scientific approach on the one hand and cultural-based understandings 

on the other.   

 

The scientific approach is based on the idea of rationally interrogating and uncovering the 

complexities of the world (Haack, 1996; Gross, 2000), whereas culturalism is based on an 

ideology supporting the interests of identity, religious, and culture-based politics in explaining 

the world (Dirlik, 1987; Friedman, 1994; Williams, 1996; Rata, 2000; Rata & Openshaw, 

2006). By drawing on this theoretical distinction, I was able to establish the different 

characteristics of the two approaches. These theorised characteristics effectively operate as an 

analytical “translation device between theory and data” (Maton & Chen, 2016, p. 28, emphasis 

in the original). I applied this analytical ‘device’ to trace the extent to which the influence of 
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science and the influence of culture could be seen within the narrative of the empirical data and 

categorise the data accordingly.   

 

Application of the analytical device 

An example of how I applied the analytical device is from the narrative identified in archival 

sources from Auckland Girls’ Grammar at the beginning of the twentieth century. This shows 

the strong influence of a drive to understand the world through modern science. The influence 

was identified when I analysed the 1914 Examination and Classification of Teachers booklet 

(Auckland Girls’ Grammar School Archives [AGGSA]), where the requirements for being able 

to teach elementary physics, botany, zoology, and home science included a detailed outline of 

curriculum content. There was a clear expectation that teachers should understand and be able 

to teach, within this subject range, scientific processes such as “electrification by friction and 

induction,” the “chemical constituents of plants,” the “megasopic (sic) structure” of organs, 

and “how to find the relative density of solids and liquids.”  

 

In contrast, when analysing the narrative within archival sources in relation to Baradene during 

the same period, I identified the strong influence of cultural ideas. The Superior General of the 

Society of the Sacred Heart had emphasised the importance of religion over science in her 1914 

book The Education of Catholic Girls. She believed that it was better that girls did not engage 

in questions about the sciences because “the best safeguard both of their faith and good sense 

is intellectual modesty” (Stuart, 1914, p. 13). This idea was supported by her view that “the 

Church as the guardian of revealed truth is obliged to prosecute for trespass those who in 

teaching any science encroach by affirmation or contradiction on the domain of revelation” (p. 

35). 
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Interestingly the narrative within other archival data in relation to Baradene showed 

contradictions. The influence of science was identified when I analysed a 1916 newspaper 

article regarding the Auckland Catholic Teachers’ Conference. It was reported that the teaching 

of science had been discussed at the “Sacred Heart Convent” with “a view, to training girls for 

the nursing profession and medicine” (New Zealand Tablet, 8 June 1916, p. 11. National 

Library of New Zealand [NLNZ]). While this valuing of science is identifiable in some of the 

data, the degree of its influence was not strong. This was because the discussion was based on 

the suggestion that the teaching of science at Baradene would support the “a greater need for 

more Catholic nurses and doctors, who could spread a Catholic influence” (p. 11). Science was 

therefore valued when it was seen to serve the interests of religion.  

 

In a similar way, when analysing the narrative in the transcript from my interview with 

Charmaine Pountney, I identified contradictions in her responses regarding the influence of 

science and culture respectively. When discussing her own science education, Pountney 

acknowledged that: 

yes, my own love for science has gone on because of that passion in the sixth and 

seventh form with a really enthusiastic teacher who believed that understanding the 

universe around us was a kind of, well it was a passionately interesting thing to do. My 

own mother was like that. She was interested in things like astronomy. (Pountney, 2019) 

 

Despite recognising the role of modern science in her own education, Pountney was swayed 

by the culture imperative. She recalled, during her time as principal of Auckland Girls’ 

Grammar, organising “a two-hour staff training session with the whole staff about my time in 

England, because I also did multicultural education and standards-based assessment in 
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national examinations systems … the sessions on maths and science teaching were really 

interesting …” (Pountney, 2019). 

 

Ministry of Education documents towards the end of the twentieth century were also beginning 

to show a narrative which supported a cultural approach to science education alongside the 

former emphasis on science as the objective study of the world. For example, in the 1993 

Science in the New Zealand Curriculum document (MoE, 1993), the degree of science’s 

influence was identified insofar as: 

scientists produce a constantly evolving body of knowledge and make an important 

contribution to the decisions which are shaping our world … learning in science is 

fundamental to understanding the world in which we live and work. It helps people to 

clarify ideas, to ask questions, to test explanations through measurement and 

observation, and to use their findings to establish the worth of an idea. (MoE, 1993, p. 

7) 

 

The same curriculum document shows the growing presence of a cultural narrative. In relation 

to gender, there is the suggestion that “many girls” not only “view much of school science as 

outside their life experience and see little use for scientific knowledge,” but also that it 

“provides unfamiliar contexts for their learning” (p. 11).  

 

Methodology 

The example above of my analysis of the narrative found within the empirical data also 

demonstrates a conceptual methodology in process. This methodological approach, which is 

derived from a realist epistemology and a realist ontology, “rests on the premise that theoretical 

understanding using a discipline’s conceptual tools enables the social meaning of events to be 
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captured” (McPhail & Lourie, 2017, p. 297). From a Popperian perspective, since “concepts 

can exist as objects independently of the person who thought of them,” they are “real in the 

sense that we can see the effects they have in the world” (p. 287). Researchers following the 

realist tradition have therefore argued that “conceptual frameworks,” which serve as 

“representations of the real,” provide “better underpinnings for descriptions of the world” 

(Olsen, 2010, p. xxiii).  

 

When applying the methodology, I was not generalising from the two schools as ‘case studies’ 

but investigating their specifics. For example, “a case study is expected to catch the complexity 

of a single case” which involves “the study of the [case’s] particularity and complexity” to 

allow an “understand[ing of] its activity within important circumstances” (Stake, 1995, p. xi). 

Yin (2003) has similarly suggested that a “pitfall to be avoided,” is “to consider case study 

designs to be a subset or variant of the research designs used for other strategies such as 

experiments” (p. 20). It was the application of a realist methodology which enabled me to 

generalise from the key concepts. 

 

As demonstrated above, the concepts scientific approach and culturalism, which were explored 

in Chapter Three, became ‘representations of the real’ within the analysis. By finding the 

relationship between these concepts and key words and phrases from historical sources and 

interview transcripts, my analysis of the empirical data “became more than a description of the 

phenomenon under investigation” and was “deepened to theorise patterns and processes of 

causation” (Lourie & Rata, 2017, p. 28). The other concepts explored in Chapter Two and 

Chapter Three – context of discovery, context of justification, objectivity, universalism, and 

constructivism, as well as scientific approach and culturalism – were also utilised to ‘capture’ 

and theorise ‘events’ from the history of secondary school science education in New Zealand.   
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The phrase of ‘the Church as the guardian of revealed truth’ in the Education of Catholic Girls 

book has a connection with the psychological and subjective nature of the context of discovery 

process. In contrast, the key words ‘chemical constituents’ and the phrase ‘how to find the 

relative density of solids and liquids’ in the Examination and Classification of Teachers book 

has a connection with the context of justification process of theorising observable natural 

phenomena – thus providing the distinction from the context of discovery. These concepts were 

useful tools for building the analysis and ‘capturing’ the science-culture tension within the 

empirical data from two schools during the same period. 

 

The concepts objectivity, universalism, and constructivism could similarly be linked to the 1993 

Science in the New Zealand Curriculum document. A connection could be made to the concept 

universalism through the phrase ‘evolving body of knowledge’ and the phrase how this 

knowledge can ‘make an important contribution to the decisions.’ This connection draws upon 

the Mertonian idea that an ‘evolving body of knowledge’ was one which was not a closed 

system of knowledge but one which was open to debate and scrutiny. In the same way, the 

connection between the concept objectivity and the phrases ‘test explanations through 

measurement and observation’ and ‘use their findings to establish the worth of an idea’ showed 

the Popperian notion of knowledge being independent of the knower.   

 

The connection between the concept constructivism and the phrase that girls ‘view much of 

school science as outside their life experience,’ within the same document, showed support for 

a student’s gender, ethnicity, or own life experiences as having equal importance with the 

content of the curriculum.  In the same way, phrases in Charmaine Pountney’s interview 

transcript, ‘my own love for science’ and ‘understanding the universe’ could be linked to the 
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concept scientific approach, but the words ‘multicultural education and standards-based 

assessment’ had a stronger connection to the concept constructivism.  

 

These examples from the empirical data and the application of a conceptual methodology 

within the analytical process demonstrate the “theory-empirical data link in terms of a best fit” 

(Rata & Taylor, 2015, p. 230). In this sense, while ‘‘no ideally constructed model will fit reality 

exactly, there will be better and better degrees of fit’’ (Nola 2001a, p. 429; quoted in Rata & 

Taylor, 2015, p. 230). The diagram below (fig: 1) shows the relationship between the concepts 

and how they formed the epistemic structure for my thesis. 
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Summary 

I have described in considerable detail the sources of the empirical data as well as the collection 

methods to support my claim that the argument for the existence of an epistemic tension in 

New Zealand science education must be supported by verifiable evidence. That tension is 

theorised by distinguishing between a scientific approach and culturalism. To follow from the 

account of the data collection method I explained how the two approaches provided the 

analytical tool to identify the extent to which ‘science’ or ‘culture’ is dominant in the data. The 

influence of each approach was categorised according to their respective strength and 

weakness. This example of the analytical process was also explained by showing how a 

conceptual methodology enabled the context independent concepts to become ‘representations 

of the real.’ In following chapter, I show how further analysis and comparison of the data 

supported the hypothesis that can be seen in New Zealand’s science education history. That 

tension has oscillated between the valuing of science as an objective cultural-free way to und 

understand the world and a preference for a cultural approach. 
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CHAPTER FIVE 

Main Finding 

 

Introduction 

In the previous chapter I demonstrated how the conceptual categories of scientific approach 

and culturalism served as analytical tools to identify and categorise degrees of influence found 

within the narrative of the empirical data. I explained the methodology which supported this 

analysis by showing how the concepts context of discovery, context of justification, objectivity, 

universalism, and constructivism also served as analytical tools. The purpose of this chapter is 

to demonstrate how utilising the concepts in further analysis led to identifying the extent of the 

shift from a science approach in the late nineteenth century to an emphasis on culture in 

secondary school science education from the 1980s. Comparing attitudes found in the data 

between the two approaches supported the argument of a tension about how modern science is 

to be understood.  

 

In Section One, I describe how an analysis and comparison of the categorised data enabled me 

to recognise the shift towards the influence of science in late nineteenth century New Zealand 

education. In Section Two, I use data from the late twentieth century to show the beginning of 

the shift within secondary school science education towards a culture approach. This shift 

shows how the tension has formed in an age when the cultural forces supporting indigenous 

knowledges have become politically ascendant. 

 

I use these two findings to illustrate the existence of the theorised tension about how the world 

should be understood. This tension characterises society within the wider socio-political 

context of modernity, but with the rise of the authority of modern science, particularly in the 
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nineteenth century, the tension become more pronounced (Holton, 1993; 2016; Openshaw & 

Nola & Irizik, 2005; Walshaw, 2019). While the narrative chapters of this thesis that follow 

illustrate the way in which the tension was a response to the wider science-culture divide; the 

purpose of this chapter is to show in detail how I captured a specific period time during my 

investigation when science initially gained in strength but then lost its authority to the 

resurgence of cultural politics in the late twentieth century (Jesson, 1992; Matthews, 1995; 

Rata, 2012; Openshaw & Walshaw, 2019).  

 

Section One 

 Identifying the late nineteenth century shift towards science 

 

Introduction  

In this section I describe the analytical process which led to my finding of the shift in New 

Zealand education towards value being given to modern science in the developing secondary 

school curriculum. I demonstrate how the growing influence of modern science can be seen in 

the spread of intellectual ideas in New Zealand from England and Germany on science 

education policy.  

 

The influence of science 

When investigating the early history of science education at Auckland Girls’ Grammar I 

discovered a reference in the school’s centenary commemoration book to the 1869 Taunton 

Report on grammar school education in England and Wales. This discovery prompted me to 

find a copy of the report and a copy of the 1875 Devonshire Commission Report which 

investigated science education developments within schools, museums, and universities in 
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England. 38 These reports showed that the increasing interest in science education occurring in 

New Zealand was an international one. While the Taunton and the Devonshire Commission 

Reports had connections to Auckland Girls Grammar (see Chapter Seven), I also investigated 

the connection between these Reports and the development of science education in New 

Zealand more broadly. This connection can be found in science education articles written in 

1868 by Auckland educator Josiah Martin and in 1875 by University of Canterbury chemistry 

professor Alexander Bickerton which are discussed below (also see Chapter Three and Chapter 

Six) 

 

Identifying connections  

The Taunton Report is a clear statement of the increasing commitment to modern science. In 

reference to the “study of natural science,” the Report noted that it: 

has of late years been strongly pressed on the attention of schools by scientific men, on 

the ground that it is capable of being made eminently useful in education, and that it is 

not expedient that mental training should rest exclusively on language and mathematics. 

This view has received a large amount of sanction of the highest kind. (Report of the 

Schools Inquiry Commission, Volume I [RSIC], 1868, p. 32) 

 

The Devonshire Commission Report similarly recommended that due to:  

a consideration of the evidence, we are of the opinion that instruction in the elements 

of natural science can be, and eventually ought to be, made an essential part of the 

course of instruction in every elementary school … (The Royal Commission on 

 
38 The Taunton Report was accessed from 

http://www.educationengland.org.uk/documents/taunton1868/taunton1.html and The Devonshire Commission 

Report from http://www.educationengland.org.uk/documents/devonshire/devonshire.html 

http://www.educationengland.org.uk/documents/taunton1868/taunton1.html
http://www.educationengland.org.uk/documents/devonshire/devonshire.html
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Scientific Instruction and the Advancement of Science (1871-1875) [RCAS], 1875, p. 

18) 

 

Based on this recommendation, it was advised that the teaching of science: 

should, in fact, be conveyed by object lessons, so arranged and methodized as to give 

an intelligent idea of those more prominent phenomena which lie around every child, 

and which he is apt to pass by without notice. (p. 18) 

 

In New Zealand, Josiah Martin’s article, The claims of science in national education (1874), 

also showed the promotion of modern science by his claim that an education within the sciences 

was important because “the various agencies of civilization, by diffusion of knowledge, have 

emancipated thought from the fetters of ignorance and superstition, and created a universal 

demand for a fuller revelation of truth” (p. 167). 

 

To support this claim, Martin quoted William Herschel39 who he believed had: 

truly described the students of science as “messengers from heaven to earth, to make 

such stupendous announcements that they may claim to be listened to, when they repeat 

in every variety of urgent instance that these are not the last announcements … but 

truths which shall ennoble the age and the country in which they are divulged, and by 

dilating the intellect, react on the moral character of mankind.” (pp. 168-169) 

 

Josiah Martin’s ideas about science education and intellectual growth were based on his 

frequent travels to Europe. His advice was subsequently taken seriously by New Zealand’s 

education authorities (see Chapter Six). Martin, who had structured his Auckland technical 

 
39  Herschel (1738-1822) was German born astronomer and music composer. 
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school on what he had observed in Germany, would have also been aware of the observations 

noted in the Taunton Report. While there was “the want,” in England and Wales, “of competent 

elementary teachers, of suitable elementary books, and of apparatus and laboratories,” the 

Report optimistically noted that “these wants will speedily be supplied whenever natural 

science shall be seriously accepted in schools, as has been the case in France and Germany” 

(RSIC, 1868, p. 45). 

 

Another source of evidence of the strong presence of a science narrative during the late 

nineteenth century, both in New Zealand and internationally, is Alexander Bickerton’s article, 

Scientific instruction in New Zealand. As with Josiah Martin’s article and the Taunton and 

Devonshire Commission Reports, Bickerton’s (1876) ideas promoted the importance of 

science education and intellectual growth. In reference to undergraduates at New Zealand’s 

universities, he argued that: 

the degree B.A. may be obtained, and, unless there are some alterations, will generally 

be obtained, without the competitors knowing anything of the forces at work controlling 

the universe in which they live, or the materials of which it is composed, and yet the 

holder of the degree will be considered a man of liberal education and culture while 

ignorant of the wonderous speculations contained under the terms Matter, Energy, and 

Biology. (pp. 667-668) 

 

It is likely that Bickerton, who was born and educated in England, based his observations on 

what had been noted in the Taunton Report regarding the University of London having 

“established a Faculty of Science on a level with its Faculty of Arts, and [that] not only requires 

some knowledge of natural science from its candidates for arts' degrees, but also at its 

matriculation examination” (RSIC, 1868, p. 43). 
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Bickerton also believed, like Josiah Martin, that the teaching of science in New Zealand’s 

schools was below standard (see Chapter Six). He (1876) had observed that within the 

Canterbury region “for pupil teachers40 there are four progressive examinations, with no 

science; and there is an examination for assistant teachers with no science, and the 

examinations for masters have science as a voluntary subject” (p. 667). At a national level, 

Bickerton was also displeased that science in primary schools “is not a subject examined by 

the Inspector of schools, nor is it among the subjects mentioned in the Sixth standard, or in the 

new scheme of the General Government” (p. 667). To add to this displeasure, he had observed 

that was “no inducement for its [science] teaching in elementary schools, neither to scholars, 

pupil teachers, or assistant masters, and, therefore, scientific attainments in a teacher are of no 

value in obtaining an appointment” (p. 667). 

 

The influence on curriculum policy 

The analysis and comparison of Josiah Martin and Alexander Bickerton’s articles and the 

Taunton and Devonshire Commission Reports shows a strong connection between ideas about 

the importance of modern science generally and for science education particularly. An analysis 

of the 1880 Third Annual Report of the Minister of Education, and the 1880 Education Reports 

of the Inspectors of Schools, shows these ideas entering New Zealand education policy.  It was 

noted in the Third Annual Report of the Minister of Education, that science “can be taught at 

an early stage, and will be found to be most conducive to the exercise of the observing faculties” 

(Appendix to the Journals of the House of Representatives [AJHR], H-1a, 1880, p. 85. NLNZ). 

Links can also be seen between this New Zealand report and science education developments 

in England. The New Zealand report notes that the Southland Education Board had: 

 
40 Pupil teachers were trainees who learned the craft of teaching on the job. They were expected to study for 

teacher certification examinations in their own time. 
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some time ago ordered from England several cabinets of chemicals and apparatus, as 

arranged by Professor Boscoe, of Queen's College, Manchester, whose Science Primer 

they are designed to illustrate. These have now arrived, and will in due course be 

entrusted to those teachers who have signalized themselves by their competency to 

teach the science and conduct the experiments. (AJHR, H-1a, 1880, p. 85. NLNZ) 

 

In reference to professional development, most likely influenced by Josiah Martin and 

Alexander Bickerton, it was also noted in the Third Annual Report of the Minister of Education 

that for teachers “enter[ing] on the study of elementary science … Professor Black, of Dunedin, 

with characteristic disinterestedness and enthusiasm, delivered in Invercargill a course of 

lectures on chemistry and physics, of which advantage was taken by a large number of 

teachers” (p. 85). Further evidence of the promotion of modern science in New Zealand 

education can be seen in the Education Reports of the Inspectors of Schools. This report noted 

that in the Marlborough region “the study of elementary science, which is new to all the 

scholars, and, apparently, to some of the teachers, has been taken up by both with a spirit and 

interest” (AJHR, H-01i, 1880, p. 21. NLNZ).  

 

While the empirical data shows that the shift towards promoting science was strong, the 

standard of science teaching which followed this shift was initially inconsistent (see Chapter 

Six).  The data from 1880 does show that in places where there was ‘spirit and interest’ with 

teaching science, students were well engaged. This engagement can be seen on the remote west 

coast of the South Island where an inspector was pleased to report that: 

in addition to the ordinary subjects of the programme, 30 pupils were presented 

at the Hokitika School for examination in human anatomy and physiology. Of these, 20 

passed, with an average of 59.2 per cent, of the possible marks: the average for the 
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whole class being 55.5 per cent. Considering that this was the result of less than six 

months' work, it maybe described as highly satisfactory, and promises well for the 

future. Some of the papers were remarkably good, two gaining 88.8 per cent, of the 

total marks, and nearly all showing a considerable knowledge of the subject. (AJHR, 

H-01i, 1880, p. 26. NLNZ) 

 

Section Two 

Identifying the late twentieth century shift towards culture 

 

Introduction 

This thesis is about the tension between ‘science’ and ‘culture’ as played out in New Zealand 

secondary school science education. The example above is about the heightened interest in 

science education and modern science more generally in the last three decades of the nineteenth 

century. Almost a hundred years later the evidence shows a different picture with the 

emergence of a culturalist ideology in science education which continues today.  

 

The influence of science is still strong 

The National Education journals of the New Zealand Educational Institute [NZEI] 41 were 

useful sources for investigating developments in science education during the late twentieth 

century. In 1961, these journals show a strong science narrative and indicate, like the nineteenth 

century articles and reports referred to above, that science education was also seen as 

contributing to intellectual growth. A business leader,42 who stressed the importance of New 

Zealand having well-trained science teachers, argued that: 

 
41 The New Zealand Educational Institute was established during the late nineteenth century. It is a trade union 

organisation which supports the interests of early childhood and primary school teachers 
42   Philip Proctor who was the Director of Dunlop Rubber. 
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where necessary, young men and women must have a good grasp of mathematics and 

general science, so that they will be capable of tackling logically the problems presented 

to them in their work, with minds disciplined by a background of intensive study. 

(NZEI, V043, October 1961, p. 404) 

 

The Minister of Education,43 in reference to science education for girls in New Zealand, 

similarly suggested that “educationally there are much greater opportunities for girls to do 

general science, physics and mathematics courses under trained teachers if they attend co-

educational schools” (p. 408). This suggestion was based on his observation that: 

laboratories and equipment, particularly in girls' schools, are frequently under-used, and 

much the same applies to specialist teachers who in many cases are not making the best 

use of their talents since they are teaching only five or six students taking the particular 

course. (p. 408) 

 

Louise Gardner, the head of the mathematics department at Auckland Girls’ Grammar at the 

time of the 1960 Commission on Education44 said in her submission to the commission “our 

brightest children are beginning their post-primary subjects too late—much later than in other 

parts of the world. …” (p. 409). Gardner, who was later the principal of Auckland Girls 

Grammar (see Chapters Eleven and Twelve), made this statement in support of those who 

argued that “whenever possible now, and certainly in a single “end-on” system, children should 

be enabled to come to grips with science, languages, and mathematics at the age of 12 or 

earlier” (p. 409). 

 

 
43   Blair Tennent 
44  The 1960 Commission on Education which was submitted and published in 1962, 
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Recognising the epistemological shift and the shaping of the tenson 

An analysis and comparison of the narrative within the articles from 1961 to National 

Education journal articles almost twenty years later show the beginning of a shift towards a 

culture-driven approach to science education. The focus in 1980 for girls and science education 

has moved from that which was based on an academic understanding of modern science to one 

which recognised the influence of feminist politics. In contrast to the narrative of modern 

science as objective found in the 1961 journal articles, it was noted that: 

further resource materials which will have high priority include a kitset for teachers on 

avoiding sex bias in teaching … a list of non-sexist literature in primary and secondary; 

and curriculum material in specific subjects. An analysis of stereotyping in science 

textbooks currently used in schools is being undertaken, and there is a need for the 

Department to establish review procedures for both the resources it distributes to 

schools, and the materials schools buy. The vigilance and co-operation of teachers is 

necessary. (NZEI, V062, August 1980, p. 132)  

 

Along with feminism’s Third Wave (Brickhouse, 2001), New Zealand’s growing ethnic 

diversity during this period, in particular the commitment to biculturalism and indigenous 

politics (Edwards & Moore, 2009; Rata, 2012), has led to a focus on teachers’ recognition of 

the cultural background of students. This change of focus can be seen in the NZEI’s 1980 report 

which states:  

the Learning in Science Project [also see Chapter Twelve] based on the University of 

Waikato [research] is providing detailed information on what children in F 1-4 actually 

learn in school science programmes. This information has already helped teachers in 

evaluating and modifying their teacher approaches. (NZEI, V062, December 1980, p. 

213)         
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The ‘evaluating and modifying’ of ‘teacher approaches’ appears to have been influenced by an 

earlier commitment made at the NZEI’s annual meeting in which it was agreed that the 

organisation would: 

adopt as an urgent policy priority the establishment of a permanent working party of 

experienced teachers from Mangere-Otara45 to prepare suitable social studies, science 

and health reading reference resources for use in Std 3-F2 classes in multi-cultural 

schools. (NZEI, V062, February 1980, p. 31) 

 

The shift to recognising a student’s cultural identity in science education can be identified by 

the support within the NZEI’s  National Education journal articles from 1980 for constructivist 

learning theory. A constructivist approach is one of the mechanisms for use in the classroom 

where it is argued that a cultural identity can be more readily recognised and utilised in learning 

(see Chapter Three and Chapter Twelve). This learning theory was and still is an influential 

force behind the culture shift within New Zealand education (see Chapter Fourteen). The 

beginning of this influence can be seen in this 1980 recommendation that children should be 

encouraged: 

to take some part in teaching. We should learn the value of skills and knowledge by 

having to make use of them before learning more. Children should learn to pass on what 

they've learned. In doing so they might learn to value their learning and to think of other 

people - unselfishness is learned. There are established practices and literature on this. 

(NZEI, V062, October 1980, p. 166) 

 

 

 

 
45 Auckland suburbs with a population of people from mostly Māori and Pasfika backgrounds. 
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The shift towards the influence of culture 

Comparing the 1980 National Education journal articles to the archival material from 

Auckland Girls’ Grammar shows the extent to which the ‘culture shift’ had become 

widespread. In the case of Auckland Girls’ Grammar culture appeared to have a greater 

influence when compared to the influence of culture in the National Education journals.  For 

example, the school’s archives contained a 1982 report with the title European influences on 

New Zealand culture: Response to proposals for a “Kiwitanga” definition (AGGSA). The 

argument asserted by the author of this report (see Chapter Thirteen) stands in stark contrast to 

those in the nineteenth century articles and reports, and the 1961 National Education journal 

articles referred to above.  In the report it is noted in a dismissive tone that “a breakdown or 

separation of components” in New Zealand’s secondary school curriculum is “a Europeanised 

input, an aspect of “individualism”” (AGGSA). This explicit rejection of a European influence 

shows the emerging strength of the culture approach and a Western-Māori bifurcation with the 

report arguing for “the emergence of programmes in Maoritanga, which whatever their form, 

intend to represent in totality that body of knowledge, belief and practice which is at the heart 

of Maori life.”  

 

The archives at Auckland Girls’ Grammar also contained a senior course document which 

included a section outlining the School Certificate, Sixth Form Certificate, and University 

Bursary science options offered at the school in the 1980s. While this section still shows 

science’s influence, it also provides evidence of biculturalism being recognised in curriculum 

selection and pedagogy. It was noted that senior students studying applied biological science 

would, on the one hand, “learn something about the geology of Auckland,” and on the other 

“try planting vegetables using the Maori calendar” (Senior School Courses, AGGSA, n.d).  The 

senior course document was not dated but it was stored with the ‘Kiwitanga’ report referred to 
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above in the archival box labelled ‘Ms Pountney 1979-1988.’46 It is therefore likely that the 

initial ‘shift to culture’ within the applied biological science course was influenced not only by 

ideas such as those outlined in the ‘Kiwitanga’ document, but also by the ideas of Charmaine 

Pountney. This drive was to gain further strength during Pountney’s time as principal (see 

Chapter Thirteen).  

 

The influence of those in authority 

In the previous chapter, when describing the transcript analysis of my interview with 

Charmaine Pountney, I identified both a science narrative and a culture narrative. Pountney 

spoke positively of the influence of her own science education where she: 

was really keen on science. I went and did [Form] 5 Science at Epsom Girls Grammar 

in order to do chemistry and physics and maths, and biology … when [the] school cert 

marks came out I dropped chemistry because it was my lowest mark and went to the 

sixth form and did physics and biology. (Pountney, 2019) 

 

Yet Pountney also described how her approach to science was altered by a growing 

commitment to including culture in the curriculum. She suggested that: 

for most people unless there is a real sense of relevance there is no true learning – and 

looking at what the nature, at what the nature of relevance was, really led me much 

more deeply into the nature of science. (Pountney, 2019) 

 

The interview with Pountney about her educational philosophy provided a rich source for 

analysis to show the shift towards culture within secondary school science education and the 

 
46 The Auckland Girls’ Grammar archivist was in the process of organising and storing important key documents 

and reports in box files according to each principal’s time at the school. 
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extent of this shift. Given her influence in education circles, this shift proved to be significant 

for science education.  

 

Charmaine Pountney’s recent online blog post47 and her interview transcript show her role in 

an influential teacher network. This network was the interface between the wider intellectual, 

political, and ideological forces which were emerging within New Zealand at the beginning of 

the 1980s and their influence and adoption in education. These forces were to be strengthened 

by the Fourth Labour government’s “agenda of creating a new hegemony that acted to 

incorporate the ideas of identity politics and biculturalism” (Edwards & Moore, 2009, p. 46).  

 

The forces of biculturalism, prior to the 1984 election of the Fourth Labour government, had 

also engendered a kind of Māori activism which took “on a hard and even desperate edge” 

(Walker, 1984, p. 279). In 1981 Pountney showed her support for this activism by inviting a 

Māori activist with a ‘desperate edge’ to speak to students at Auckland Girls’ Grammar. On 

the blog post, Pountney recalled that: 

when Ripeka Evans48 spoke to our senior school assembly during Māori Language 

Week, [she] upset almost everyone with such statements as, “My heart aches for you, 

you young black women, you are so beautiful, even though your teachers teach you to 

hate yourselves and hate each other.” I tried to explain to staff, and to girls at a series 

of lunchtime meetings, the meaning of structural racism, which is what Ripeka was 

talking about, and we began to look really critically at our own internal activities and 

structures. (Pountney, 2016) 

 

 
47 Pountney and her partner Tanya’s online webpage https://www.earthtalk.co.nz/   
48   Evans (Ngāpuhi, Ngāti Porou, Te Aupōuri, Ngāti Kahu) was a political Māori activist during that period. 
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While this event was not discussed during my interview with Pountney, she did suggest that 

the impact of her influence on the culture turn in the curriculum was a concern to some parents. 

In reference to the changes that she had started making at the beginning of her tenure at 

Auckland Girls’ Grammar, Pountney recalled: 

I had a chair of the Board of Trustees who tackled [me] towards the end of my first year 

at Auckland Girls, who tackled me on everything I was doing. In fact, they wrote, a 

group of three of them, wrote a report to the Board asking that I be knocked into line 

basically, that I was undermining the academic tradition of the school by criticising the 

national exams – all of those things which had some truth in them in terms of my 

attitudes, but when they were actually challenged by the Senior Mistress and DP, whom 

they asked to have a meeting with because they were both Old Girls and very 

respectable … [the Senior Mistress] said “look I really honour you for your courage in 

bringing your concerns to the Board, but I have to tell you that the way you describe 

the school is not what is happening in the school. What we are trying to do is this, this 

and this, and it’s proving very successful and certainly it involves change” and the 

woman actually said in the end, she said “well it’s change – I sent my daughter to 

Auckland Girls because it hadn’t changed from when I left and I want it to be like it 

was when I was at school.” So she shifted her daughter to Epsom … (Pountney, 2019) 

 

Summary  

My purpose in this chapter has been to draw attention to the marked difference in attitudes 

about secondary school science education between the late nineteenth century and a hundred 

years later, in the period from the 1980s. The difference reflects the deeper intellectual currents 

of each period, themselves embedded in major social and political movements, specifically 

Māori revivalism and biculturalism in New Zealand and identity politics more widely. The 
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tension produced by how these different political and cultural movements value modern 

science is illustrated in the following narrative chapters. These chapters show how the tension 

is created in and shaped by the ‘battle’ for influence over science education by the waxing and 

waning of the influence of science and the influence of culture. 
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CHAPTER SIX 

Science education in New Zealand 

1870s-1920 

 

Introduction  

In the previous chapter, I used an analysis of the empirical data to support my hypothesis that 

a tension about how the world should be understood underpinned approaches to New Zealand 

science education. Significantly, the analysis also showed how the tension responded to 

intellectual and ideological forces at two key points in history – the late nineteenth century and 

the late twentieth century. The accounts in the following narrative chapters illustrate the waxing 

and waning of this tension as different forces influenced education between the late nineteenth 

century and the present day. The purpose of this chapter is to expand on the preceding chapter 

where I describe more fully the early developments of secondary school science education in 

New Zealand prior to and following the 1877 Education Act. The historical data shows that the 

period between the 1870s and 1920 was characterised by a strong drive towards strengthening 

science in New Zealand education. 

 

The late nineteenth century 

The development of an education system in New Zealand had begun as early as 1847 with 

Governor Grey’s Education Ordinance (Herring, 2016). To ensure that students in New 

Zealand were to receive an adequate education, the Ordinance document stated that “in order 

to secure the efficiency of schools to be supported by public funds, every such school shall be 

inspected once at least in every year by an Inspector or Inspectors” (An Ordinance for 

promoting the Education of Youth in the Colony of New Zealand, VR, 11, 1847, p. 293. NLNZ). 
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Since there were no established secondary schools in 1847, the focus of the Ordinance was on 

primary schools. These schools would be “supported by public funds” and “religious education, 

industrial training, and instruction in the English language shall form a necessary part of the 

system to be pursued therein” (p. 292). 

 

Soon after, between 1850 and 1870, five state secondary schools – Nelson College (1856), 

Otago Boys’ High School (1862), Wellington College (1867), Otago Girls’ High School 

(1868), and Auckland Grammar School (1869) – had been established in New Zealand (DoE, 

1989). Two private secondary schools had also been established at the beginning of the 1850s 

– Christ College in Canterbury (DoE, 1989), and St Mary’s College in Auckland (Kirk, 2009). 

While these further developments in education were positive for the country, some historians 

believe that during that time science education in New Zealand: 

moved extremely slowly. In spite of nineteenth century investigations in the fields of 

bacteriology, physics, chemistry, thermodynamics, astronomy, anthropology, 

psychology and evolution, the majority of the men who launched the University of New 

Zealand in the 1870s were not convinced that science had a place among university 

studies. (Cumming & Cumming, 1978, p. 120)  

 

Similarly, Searle (1956) had earlier suggested that despite a public interest in the growth of 

modern science during the nineteenth century, “the treatment of science in our schools, both 

primary and secondary, was far from showing the influence of this new spirit” (p. 2). To draw 

attention to this issue, in 1874 Josiah Martin presented his paper, The Claims of Science in 

National Education, to the Auckland Institute of Mechanics. Soon after, in 1876, Professor 

Alexander Bickerton presented a similar paper, Scientific Instruction in New Zealand, to the 
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Philosophical Institute of Canterbury. Both men not only advocated for science education to 

be offered in New Zealand schools and universities, but also that it be taught to a high standard. 

 

Josiah Martin  

Josiah Martin was a well-known Auckland photographer with a keen interest in the sciences. 

He was also an educator who, in 1873, co-founded the Auckland School Teachers' Association. 

The members of this organisation believed that New Zealand should have a more 

comprehensive national education system (Maitland, 1993). While the 1847 Ordinance 

provided the basis for an education system to be developed, after 1852 schools in New Zealand 

were placed under the authority of provincial rather than under national governance (Cumming 

& Cumming, 1978). This system was problematic insofar as expenditure on education 

depended on the state of the economy within each province (McKenzie, 2008).  

 

It is likely that the economic disparities because of this provincial structure was one of the 

reasons why Josiah Martin and his contemporaries believed that the education system required 

reform. In 1869, for example, the province of Otago was able to spend “£1533” on education, 

while the Auckland province could only afford to spend “£119” (McKenzie, 2008, p. 11). 

Another reason why Martin, himself, wished to see New Zealand’s education system reformed, 

was based on what he had observed in schools during his travels in Europe (Maitland, 1993). 

These schools had a strong science focus and following the curriculum he had seen in Germany, 

Martin subsequently established two schools in Auckland. In 1874, a small private junior 

school49 was established (Auckland Star, 2 October 1916. NLNZ), and the following year 

Martin established the Auckland Training School for Practical Education (Auckland Star, 20 

January 1875. NLNZ).  

 
49 Later to become Grafton District School. 
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The advertisement seen below (fig:2) for the Training School shows a curriculum with a strong 

science focus. At the school Josiah Martin taught “physical science, commerce and 

manufactures,” and was assisted by “Rev. Mr. Browne” who taught “literature, classics, 

mathematics, French, music, and drawing” (Daily Southern Cross, 23 August 1875, p. 2. 

NLNZ). Martin also taught science beyond the classroom and offered lectures to the Auckland 

public. These lectures included presentations about; “Sound” (New Zealand Herald, 11 June 

1875, p. 2. NLNZ), “Water” (Auckland Star, 7 August 1876, p. 3. NLNZ), “Nature’s 

Architecture” (New Zealand Herald, 7 June 1878, p. 2. NLNZ), “Acoustics or the Laws of 

Sound” (Auckland Star, 29 July 1878, p. 3. NLNZ), and “Heat” (New Zealand Herald, 22 

August 1878, p. 2. NLNZ). To support the education sector, in 1880 at Wellesley Street School, 

Martin presented a lecture entitled “Science Class for Teachers” (New Zealand Herald, 5 July 

1880, p. 4. NLNZ). 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure: 2 – Advertisement for Josiah Martin’s technical 

school 1875 (Auckland Star, January 20, 1875). National 

Library New Zealand 
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Despite his passion, poor health forced Josiah Martin to resign from teaching (Maitland, 1993). 

Health issues, however, did not impact on his career in photography, nor did it restrict his 

ability to continue travelling (Graham-Stewart & Gow, 2006). Martin was therefore able to 

remain well-informed about educational developments in other countries, particularly within 

the domain of science. The influence of Martin’s ideas, based on what he had observed in 

Europe, extended to educational authorities in New Zealand. In 1880, it was noted by an 

Auckland Board of Education school inspector that: 

I learn from a valuable report supplied to the Board by Mr. Josiah Martin, who has 

lately returned from a visit to Europe, that in Prussia pupil-teachers are not employed, 

and that no one is allowed to teach who has not gone through a long course of study. 

(AJHR, H-01i, 1880, p. 2. NLNZ)  

 

The same year that Josiah Martin had established his Training School, he wrote a paper, The 

Claims of Science in National Education, which was an expression of his deep concern about 

the state of science education in New Zealand. While Martin (1874) believed that modern 

science was the “most important of all subjects,” his concern was that, in New Zealand, “it was 

rarely taught in a common school course” (p. 170). The purpose of Martin’s paper was to 

therefore highlight “the responsibility of the State for the diffusion of science knowledge 

among the people” (p. 168). For this ‘diffusion’ to take place, he believed that a rigorous 

science education programme should be implemented within New Zealand schools. Martin also 

believed that modern science should be taught: 

not as a mystic something demanding extensive knowledge for its comprehension, but 

as a “progressive truth,” starting from the simplest facts within the mental capacities of 

a child and reaching to the outmost bounds of the loftiest intellect of man. (p. 168) 
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This belief was underpinned by Martin’s view that “the very conditions of our existence require 

an early acquaintance with the truths of science” (p. 170). He subsequently argued that “the 

prosperity of a country and the harmony and perfection of its laws will depend on the spread 

of knowledge amongst its people” (p. 171).  

 

Josiah Martin also understood the link between the study of science and intellectual growth. 

He had observed this science-intellectual link during his travels where he saw that “many States 

of Continental Europe have followed their [Germany’s] example, and the result has astonished 

the world” (p. 172). Based on this observation, Martin believed that: 

the most important position in the education of the judgement, in the culture of the 

powers of observation, and in developing the resources of the mind, is assigned to the 

study of science, and no national system of education can be complete where it is 

omitted from the curriculum of its public schools. (p. 171) 

 

Alexander Bickerton 

Alexander Bickerton was a chemistry professor at the University of Canterbury50 and shared 

the same concerns as Josiah Martin about science education in New Zealand. Bickerton (1876) 

also believed, like Martin, that “the material and intellectual progress of a nation is largely 

dependent upon the scientific culture of its inhabitants” (p. 669). Unlike Martin (1874), who 

saw science as “God’s book of nature” (171), Bickerton’s scientific worldview was strictly 

secular (Stenhouse, 1990). While considered an eccentric by nineteenth century standards, 

Bickerton was a passionate and effective teacher of science (Sargisson & Sargent, 2004). To 

simplify complex scientific principles, Bickerton used household cleaning items in 

experiments which “lost nothing in spectacular effect from being conducted by one whose 

 
50 At that time known as Canterbury College. 
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sense of the dramatic was highly developed” (Burdon, 1956, npn, quoted in Hodder, 2011, p. 

3).  

 

Given this style of teaching, it is unsurprising that Bickerton’s relationship with the authorities 

at the University of Canterbury and the University of New Zealand was often tense (Sargisson 

& Sargent, 2004) because both institutions expected students to develop an understanding of 

science through rote learning and memorisation (Parton, 1993). This expectation might also 

explain why Bickerton’s concerns were not only confined to the university but extended to 

teacher education programmes and the way science was taught in schools. In his 1876 paper, 

Scientific Instruction in New Zealand, he stated that: 

with regret I have to call the attention of the members of the Institute to the very small 

progress that scientific education is making in New Zealand. This is not only the case 

with the instruction now being given in our schools, but also in the training of our future 

teachers. (p. 666) 

 

Although Bickerton was aware, at least within the Otago and Canterbury provinces, that 

laboratories had been established within schools, he believed that there was an insufficient 

number of teachers trained to teach “the higher branches of science” (p. 666). Bickerton also 

believed that while schools, such as the “High School at Dunedin, and Christ College School” 

(p. 666) had good science teachers, they were often undervalued.  These teachers not only had 

minimal time allocated to prepare for practical lessons, but their actual teaching time was also 

limited. Bickerton therefore believed that the position of the teachers within these schools was 

“in no way dependent on their scientific knowledge,” and subsequently “the boys think it 

[science] is of no value” (p. 666). 
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To address the issue of teachers who lacked the ability to teach science, Alexander Bickerton 

established a chemistry class at the University of Canterbury. While fourteen teacher trainees 

attended his first lesson, only four returned to continue with the course. This lack of interest 

caused Bickerton much distress and since New Zealand had “nothing resembling the classes in 

science controlled by the Science and Art Department of Education” in England (p. 668), he 

recommended that to “give a speedy impulse to scientific study, a simplified copy [of 

England’s] Science and Art Department of the Committee on Education (without the social 

distinction made in England) should be initiated as early as possible” (pp. 669-670). 

 

Science education after the 1877 Education Act 

In 1877, soon after Josiah Martin and Alexander Bickerton’s papers were published, the 

Education Act was passed. When presenting the final draft to parliament, MP Charles Bowen51 

claimed: 

ignorance is a power for evil but never for good, and we must fight against it with every 

available weapon. ... The State cannot impart wisdom ... but it must arm every young 

citizen with the knowledge that may unlock the sources of higher knowledge. (quoted 

in Herring, 2016, p. 161)  

 

This claim would have undoubtedly resonated with Martin and Bickerton. Compared to Grey’s 

Education Ordinance of 1847, the 1877 Education Act also offered a clear outline of what a 

school curriculum should entail. The Act stated that in primary schools:   

the subjects of instruction shall be as follows; Reading, Writing, Arithmetic, English 

grammar and composition, Geography, History, Elementary science and drawing, 

 
51 Bowen was an independent Member of Parliament and represented the Canterbury Kaiapoi electorate. 
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Object lessons, Vocal music, And (in the case of girls) sewing and needlework, and the 

principles of domestic economy. (VR, 21, 1877, p. 126. NLNZ) 

 

Although it was not strictly a government requirement (Cumming & Cumming, 1978), a 

secondary school curriculum had also been outlined. This curriculum was to include:  

all the branches of a liberal education, comprising Latin and Greek classics, French and 

other modern languages, mathematics, and such other branches of science as the 

advancement of the colony and the increase of the population may from time to time 

require, may be taught in such schools. (VR, 21, 1877, p. 121. NLNZ) 

 

While the inclusion of science indicated a positive academic development within New Zealand 

education, three years later after the implementation of the Education Act, the 1880 Reports of 

Inspectors for Schools showed mixed reviews. On the one hand, a school inspector had 

observed that “good [science] results are already apparent in the Wanganui District High 

School for boys and in the Foxton School” (AJHR, H-01i, 1880, p. 8. NLNZ), and on the other 

he believed that teachers more generally were limited by their lack of scientific knowledge. In 

one school where science was being taught orally without the aid of a textbook, the inspector 

recommended that “existing circumstances seem to point towards the appointment of a special 

teacher for this subject, if appropriate illustrations and experiments are to be used” (p. 8).  

 

In Otago, while it had been noted that “the branches of science most commonly taught are 

physiology, physics, and chemistry,” there was the concern that in “lessons on physics 

apparatus has been sadly missed” (AJHR, H-01i, 1880, p. 38. NLNZ). It was also noted that: 
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in some schools there is a good deal of ignorance about the nature and aims of an object-

lesson.52 On several occasions I have found it necessary to point out that the primary 

and main aim of an object-lesson is not to impart new information … (p. 38) 

 

When observing schools in Southland, an inspector found that although “two or three 

enthusiastic teachers have done very creditable work,” overall science lessons within the 

province were “both aimless and soulless” (p. 45). This ‘soulless’ approach appears to be 

because of inadequate teacher planning and students not being encouraged to think critically. 

It had been noted by the inspector that the science lessons were “generally read out from books, 

and are in no way prepared beforehand. Hardly any questions are given to evoke thought – 

there is absolutely no working-in, and no recapitulation” (p. 45). In relation to science 

education and gender, “boys were restricted to mathematical rather than practical” studies and 

“were almost completely cut off from the observational sciences, whilst those girls who 

chanced to have any seriously taught science seldom experienced more than a lifeless, ‘book-

and-chart’ study of botany” (Searle, 1958, p. 8). 

 

Improvements  

While the focus of the 1889 Twelfth Annual Report of the Minister of Education was mainly 

on primary schools, the report did suggest that steps had been taken to improve the standard of 

science teaching. In Auckland it was reported that the “programme of examination has been 

revised, and science is added as a subject” for “pupil-teachers” (AJHR, E-01, 1889, p. 55. 

NLNZ). The rector of the teacher training college in Otago was similarly pleased to note that a 

student who had been awarded first prize for biology, had also “completed his B.A. degree, 

and secured a senior scholarship in natural science” (p. 84). It was also reported that three 

 
52 When a science teacher might use a physical object or a visual aid to help explain an abstract scientific concept. 
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students had been admitted to study science at the University of New Zealand, and the same 

year, two students had graduated with science degrees. To add to their training, primary school 

teachers were now required to have an acceptable understanding of the modern sciences and 

science was becoming a preferred option for tertiary study. While these developments appeared 

minor, by the first decade of the twentieth century they had gained momentum. 

 

The twentieth century 

The 1909 Thirty-second Annual Report of the Minister of Education provided details from 

Boards of Governors who were responsible for the thirty registered secondary schools within 

New Zealand. While it was noted that three hours per week had been allocated to science, this 

teaching allocation was still below that of other subjects. In comparison, students studying 

English, Latin, and mathematics had over four hours teaching per week, and French had over 

three hours. Despite fewer teaching hours, the specialist sciences had nonetheless found their 

place within the secondary school curriculum. It was noted that ‘in science the branches 

commonly observed are, for boys, physics (elementary physical measurements, electricity and 

magnetism, heat) and chemistry, with physiology in some cases; for girls, botany or physiology 

and elementary physics” (AJHR, E-06, 1909, p. 8. NLNZ). 

 

The report also provided details regarding the different science textbooks which schools were 

using. Students in the “highest” classes at Dannevirke High School studied from textbooks 

such as “Loney’s Mechanics and Hydrostatics,” “Glazebrook’s Heat,” and “Physiology – 

Furneaux, Hill” (p. 33). In the “highest” classes at Auckland Grammar School students studied 

from “Scott's Flowering and Flowerless Plants,” “Groom's Botany,” “mechanics, Jessop,” and 

“heat, Glazebrook” (p. 23). While information was lacking regarding the textbooks used at the 

“girls (sic) school” (p. 23), the report acknowledged the achievement of “Miss H.M. 
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Northcroft, an old pupil of” Auckland Girls’ Grammar who had “gained her M.B., C.M., in 

Edinburgh” (p. 23).  

 

Science was not exclusive to students in the ‘highest’ classes. In some schools, all students 

were being taught elements of science despite their position on the academic continuum. At 

Marlborough High School students in the “lowest” classes studied from “Physics – Gregory's 

Exercise-book” and “Botany Elementary work: examination and description of leaves, flowers, 

and seeds” (p. 34). Students in the “lowest” classes at Hokitika High school similarly studied 

from “Murche's Botany” (p. 38), and at Ashburton High School “Evans's Botany” (p. 43).  

 

Details about how secondary schools were providing a suitable learning environment for 

science lessons were also included in the report. While Christchurch Boys High School 

reported that the “school is much in need of a physical laboratory’ (AJHR, E-06, 1909, p. 39. 

NLNZ), Waitaki High School was pleased to report that the “physical and science laboratories 

have been erected and are now being equipped” (p. 46). At Napier High School, “two class-

rooms and a new thoroughly equipped laboratory” had been built (p. 31), and Dannevirke High 

School reported that the school’s “laboratory is now fully equipped, and should be a great, help 

to the physical science and agriculture classes” (p. 32). Most schools also had at least one 

teacher with a Bachelor of Science, and some schools, such as those in Canterbury, Otago, and 

Southland, had teachers with a postgraduate science degree. It also appears that certain 

expertise within the sciences was rewarded. At Christchurch Boys High School a teacher had 

“been appointed Lecturer in Geology at an increased salary” (p. 39).  
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Despite these developments, in 1912 the Education Commission report suggested that some 

improvements were still required. Thomas Easterfield53 drew attention to “the Commissioners 

the importance of the subject of chemistry as strictly educational subject, so that they may 

realize the harm that is likely to be done if the subject is neglected” (AJHR, E-12, 1912, p. 689. 

NLNZ). Easterfield’s main concern was that experimental chemistry was not being taught in 

schools. He believed that “no subject [i.e. chemistry] tangles up the teacher more if he does not 

understand it—that is to say, if he merely tries to teach it from book” (p. 689). Based on what 

he had observed in schools, Easterfield claimed “that there is considerable neglect of chemistry 

as science in New Zealand,” and subsequently “little understanding of principles and an 

inaccurate knowledge of elementary facts” (p. 689). In contrast to earlier education reports, 

this lack of understanding was not fully the fault of teachers and Easterfield did not wish to 

blame: 

the Training College, for the Principal of the Training College, I know, is sympathetic 

to the students taking experimental science as a University subject; but I can understand 

that since it is, as I have said, a subject which takes time, the Training College student, 

probably already with heavy time-sheet, would avoid, unless he had special 

inducements, such a subject as chemistry. (p. 689) 

 

Significant improvements 

By 1918 the standard of science education in New Zealand had improved significantly. In the 

Secondary Education report, it was noted that “the subject wherein education may claim to 

have made the greatest advance in recent years is science. All our secondary schools, both boys' 

and girls', have well-equipped laboratories, and most have “specialist” science teachers” 

 
53 Easterfield was a foundation professor at Victoria University and taught physics and chemistry. In 1920 he was 

appointed to be the first director of the Cawthron Institute in Nelson (Miller, 1949). 
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(AJHR, E-06, 1, 1918, p.14. NLNZ). While it was advised “that more quantitative work of an 

elementary nature [in laboratories] might with advantage be added to the programme of 

individual practical work,” this advice was not “to detract from the merits of science-teaching, 

which is generally excellent” (p. 15). It was similarly noted that “in many of the good schools” 

there was “a noticeable absence of microscopic work,” but “botany is still the popular science 

for University scholarships, and is well taught” (p. 16).  

 

The report also noted that “as long as men and women are aiming at the same University degree 

the curriculum of a girls’ school will tend to resemble that of a boys' school” (p. 17). While it 

appears that not all girls’ schools were following the same science curriculum as boys (see 

Chapters Seven and Eight), girls were still able to meet the demands of university level science. 

In 1920, the Higher Education report noted that thirty-two women were studying towards a 

science degree “as for B.Sc, M.Sc, &c [etc],” and eighty-eight studying towards a degree in 

medicine (AJHR, E-07, 1920. p. 29. NLNZ). It was also noted in the report that since 1908 the 

number of science related degrees offered by the University of New Zealand had increased 

significantly. By 1920, the university had the: 

power to confer, in addition to those mentioned, the following degrees: Doctor of 

Literature; Master of Laws, of Surgery, and of Science; Bachelor, Master, and Doctor 

of Veterinary Science, of Dental Surgery, of Mechanical, Electrical, Civil, Mining, and 

Metallurgical Engineering, of Naval Architecture, of Agriculture, of Public Health, and 

of Commerce; Bachelor of Science in Home Science; and Bachelor of Science in 

Architecture. (p. 2) 
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The value of modern science in New Zealand society  

Despite these developments, there were concerns that wider New Zealand society had little 

interest in the sciences. Thomas Easterfield believed that while “New Zealand scientific men 

were known throughout the world,” he was disheartened that the country “had suffered, for the 

lack of encouragement of science [and that] people did not know what science could, do for 

them” (Colonist, 12 February 1919, p. 3. NLNZ). He believed that New Zealand “was losing 

these brilliant brains because of the lack of appreciation of science” (p. 3). The Chief 

Librarian’s report, however, suggested otherwise noting that: 

during the last recess, history, voyages and travels, and English essays and poetry have 

been most favoured, but scientific and technological literature has also been in great 

demand. (General Assembly Library, 1919, p. 2. NLNZ) 

 

Two years previously, the Organisation of Scientific and Industrial Research report also 

indicated that modern science had an important place within New Zealand society.   This report 

was based on the developments of scientific research “in various parts of the British Empire 

and in the United States” (AJHR, H-47, 1917, p. 1. NLNZ) and noted that after meeting with 

the New Zealand Institute, important resolutions had been made. One resolution was that 

scientific research within New Zealand “be endowed to a very much greater extent than has 

been done in the past” (p. 6). Another was that “the importance of research in pure science be 

recognized as of equal importance with that in applied science” (p. 6). One key 

recommendation made in the report was that a National Research Advisory Council should be 

established to: 

consider and advise, the General Council of Education as to the lines along which there 

could be brought about a general improvement in scientific education with a view to 

the training of experts, and should co-operate with that Council and other public bodies 
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in taking such steps as may lead to the better appreciation of the aims and advantages 

of science on the part of producers and the general body of citizens. (p. 7) 

 

It was also recommended that:  

in addition to the existing National Research Scholarships (the number of which should 

be increased) there should be established Research Fellowships tenable for two, three, 

or more years by men or women qualified and willing to conduct research approved by 

the Council. (p. 7) 

 

On a more crucial note, and based on the advice of the Wellington Philosophical Society, the 

report suggested the necessity of the country having a Minister of Science and Industry. This 

minister would oversee a Board “with responsible functions and substantial authority, to 

encourage and co-ordinate scientific and industrial research in the Dominion” (p. 8). 

 

Summary 

In this first narrative chapter, I have described the growing commitment towards science 

education within the country’s curriculum at all levels. By 1920, the influence of science had 

become well established within schools and universities. In the following Chapters Six to 

Thirteen, I continue with the narrative to show historical developments in secondary school 

science and how Auckland Girls’ Grammar and Baradene, in particular, responded to the 

developments. The details in these chapters show how the influence of science continued until 

the 1980s when new political and ideological forces started to influence the curriculum. In the 

final narrative chapter, I describe the continuing influence of these forces and the declining 

value given to modern science within the secondary school curriculum. 
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CHAPTER SEVEN 

Auckland Girls’ Grammar and Baradene  

Historical background and early influences 

 

Introduction 

The account in the previous chapter illustrated the shift towards valuing modern science in 

New Zealand during the late nineteenth century and the subsequent developments motivated 

by this value. In this chapter, I begin the historical narrative for Auckland Girls’ Grammar and 

Baradene. The purpose of using these two case studies within the narrative is to provide 

evidence of the science-culture tension under investigation. This tension is illustrated by 

empirical data showing the responses of Auckland Girls’ Grammar and Baradene to science 

education policy.  

 

These responses and the way in which the schools developed their science education 

programmes covers the early twentieth century when modern science was highly valued, to the 

late twentieth century when the shift towards culture within the secondary school science 

curriculum had become pronounced. Because Auckland Girls’ Grammar and Baradene had 

strong connections beyond New Zealand from the time of their foundation, I trace the history 

of each school to late nineteenth century influences from England and late eighteenth century 

France which helped to shape their early science curriculum. 

 

In Section One, I trace the history of Auckland Girls’ Grammar to two key educational 

investigations which were part of the nineteenth century drive towards science in England. The 

recommendations based on these investigations not only strengthened science education, but 

also gave women in England greater opportunities to undertake studies within the fields of 
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mathematics and the sciences. This significant development enabled the first two principals of 

Auckland Girls’ Grammar to graduate with degrees from Girton College, Cambridge, and the 

University of London.  

 

In Section Two, I trace Baradene’s history to the education of the founder of the Society of the 

Sacred Heart in late eighteenth century France. This education, which included the study of 

mathematics and modern science, was based on the Jesuit curriculum. The academic nature of 

this curriculum influenced the Society’s Plan of Studies and was implemented in the ‘Sacred 

Heart’ schools that had been established globally. While science was offered at these schools 

– including the Society’s first foundation in New Zealand – Baradene’s early relationship with 

modern science was tentative. This tentative approach can be linked to the influence of the 

Superior General of the Society of the Sacred Heart who was based in England, and early 

twentieth century French secularist policies which forced members of the Society to leave their 

educational foundations in France and find ‘refuge’ in places as far afield as Australia and New 

Zealand. 

 

Section One 

Auckland Girls’ Grammar – connections to England 

 

The Taunton Report 

The purpose of tracing the history of science education at Auckland Girls’ Grammar to 

nineteenth century science education developments in England is to show the connection 

between these developments and the first two female principals of the school. It was the 

outcome of these developments which were to benefit Anne Whitelaw, a former student of 

Auckland Girls’ Grammar, and her successor Blanche Butler. The educational experience of 
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these women and their experience of teaching in English schools subsequently influenced the 

early stages of science education at Auckland Girls’ Grammar. 

 

One of the educational developments was based on an 1864 government investigation to 

examine the quality of education being offered within endowed54 schools in England and 

Wales. This investigation provided recommendations for how to reform the schools’ governing 

bodies (Andrews, 1981). These recommendations were made public in 1868 when The Report 

of the Schools Inquiry Commission was presented to the British parliament.  

 

More commonly known as the Taunton Report,55 to the modern eye the report “was open and 

unabashed about social class differences” (McCulloch, 2006, p. 698). While at the time of the 

investigation there were few educational opportunities available for girls in England and Wales, 

middle class girls were able to attend endowed schools. Nineteenth century feminists and 

educational reformers therefore demanded that the Taunton Inquiry should not only focus on 

boys but also on the standard of education being offered to girls (McDermid, 2012). A key 

person behind this drive was Emily Davies who, at that time, had established Girton College 

(Cohen, 2005). 

 

While the commissioners of the Inquiry identified weaknesses with the way in which boys 

were being taught, they believed that the “state of Middle Class Female Education is, on the 

whole, unfavourable” and that “the Girls' Schools are inferior in this view to the Boys' Schools. 

(Report of the Schools Inquiry Commission, Volume I [RSIC], 1868, pp. 548-549). When 

observing classroom teaching within girls’ schools, the commissioners found that the 

 
54 The term endowed school can be best understood as a grammar school which was funded by the financial 

endowments from local education boards. These schools were established to educate the children of the growing 

middle classes of nineteenth century England. 
55 Or sometimes known as the Taunton Inquiry. Both terms will be used interchangeably within this chapter. 
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“slovenliness and showy superficiality” of teaching gave “inattention to rudiments” and “undue 

time given to accomplishments” (p. 548). The commissioners also found that the teaching of 

science in both boys’ and girls’ schools was inconsistent, and that few provided more than four 

hours teaching per week (Kerr, 1959). It was noted, for example, in boys’ schools that: 

the evidence of schoolmasters goes to show that (2) a great majority of those who were 

examined have accepted natural science as a, part of the school work, but it exhibits the 

greatest diversity of opinion as to its value. (3) Some hold the strongest conviction of 

its importance; (4) others express hesitation and misgiving, and doubt if it has a place 

of any real value as an educational instrument; and (5)a few discredit its utility entirely. 

(RSIC, 1868, p. 33). 

 

In girls’ schools the commissioners similarly found that: 

physical science has been introduced, and if hitherto with little or no encouraging result, 

this must be in great measure attributed to imperfect methods. Mr. Bompas found it 

only a subject of lectures; Mr. Giffard reports it as only read from text books; and Mr. 

Fitch says it is nowhere taught systematically, and that it is commonly unintelligible. 

Miss Buss had not attempted it for mental training [sic], but thinks it may be so used. 

(pp. 549-551) 

 

Miss (Frances) Buss, referred to in the Report, was a key figure behind nineteenth century 

educational reform for girls in England (Jordan, 1991). She had been recommended by Emily 

Davies (Davies et al., 2004) and her involvement within the Inquiry was to prove beneficial. 

Not only was Buss an educational reformer, but like mathematics specialist Dorothea Beale 

who was also involved in the Inquiry, she was an advocate for girls studying the modern 

sciences (Rayner-Canham & Rayner-Canham, 2008).  



112 

 

During the 1850s, Frances Buss and Dorothea Beale were the principals of two secondary 

schools for girls. At North London Collegiate School, Buss’s curriculum included science and 

her father was “one of the first of a series of outstanding science teachers at the School” 

(Rayner-Canham & Rayner-Canham, 2008, p. 16). To provide a strong science focus at 

Cheltenham Ladies College, the “construction of science laboratories was one of Beale’s 

priorities” which included “a laboratory for physics and two for chemistry” (p. 20). Based on 

the leadership of these women, the commissioners not only recommended that the number of 

endowed schools for girls be increased (Kamm, 1965/2010), but that the schools should follow 

the academic structure of Buss’s North London Collegiate School (Goodman, 2010). The 

commissioners also recommended that to teach science effectively “it is indispensable that the 

teacher should be as thoroughly conversant with his subject and as energetic and apt at his work 

as a master in any other department of knowledge” (RSIC, 1868, p. 34). 

 

The Devonshire Commission 

Three years later, another key educational inquiry was undertaken in England. More commonly 

known as the Devonshire Report, the inquiry was specifically based on concerns about the 

standard of science education in England and Wales and where, in some cases, it was not 

offered at all (Timmons, 2001). It was also a broad inquiry where the commissioners of the 

Devonshire Report not only investigated the teaching of science in schools,56 but also in 

universities, and museums (Kerr, 1959).  

 

Like the findings outlined in the Taunton Report and the earlier 1861 Clarendon Commission57 

Report (Roderick & Stephens, 1971), the commissioners of the Devonshire Report found that 

 
56 Including elementary (primary), endowed (grammar), public (private). 
57 This inquiry investigated the standard of education in England’s main public schools. It was reported that in 

schools such as Eton and Harrow “that even classical teaching was frequently unsatisfactory and that modern 

subjects [e.g. science] were considered inferior and not worthy of attention” (Roderick and Stephens, 1971, p. 99). 
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“science is as yet very far from receiving the attention to which, in our opinion, it is entitled” 

(The Royal Commission on Scientific Instruction and the Advancement of Science (1871-1875) 

[RCAS],1875, p. 1). It was stressed that the “importance of introducing Science into our School 

System” is “an integral and important part of Education” and therefore: 

without exception, whether for boys or girls, we propose to require as a substantial and 

indispensable part of their course of Instruction, at least one branch of Physical Science; 

and in a few, intended for the more special encouragement of what may be called 

modern subjects, we suggest, without absolutely requiring, more extensive teaching of 

Science. (RCAS,1875, p. 3) 

 

While the involvement of Frances Buss and Dorothea Beale in the Taunton Inquiry had a 

positive influence on science education for girls, the recommendations made in the Devonshire 

Report were to also prove beneficial. In 1895, students studying practical physics and 

physiology at London’s King Edward VI High School for Girls,58 were granted permission to 

begin Bachelor of Science studies extramurally at the University of London (Watts, 2013). 

During the same period, students from Beale’s Cheltenham Ladies College were also able to 

take advantage of this opportunity (Rayner-Canham & Rayner-Canham, 2008). The extramural 

studies were made possible for girls because in 1879, following the Devonshire Report, the 

University of London became the first in Britain to admit women for degrees (Senders 

Pedersen, 1979; Jones, 2009).59 

 

The developments in science education following the recommendations of the Taunton Inquiry 

and the Devonshire Commission were to also prove beneficial for Anne Whitelaw and Blanche 

 
58 Established in 1883 
59 Except for degrees in medicine. 
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Butler – the first female principals60 of Auckland Girls’ Grammar. In 1896, Whitelaw 

graduated with an Associate of Arts61 majoring in mathematics, classics, and mechanics from 

Girton College (Morris Matthews, 2005). Whitelaw’s choice to study mathematics is likely to 

have been due to the influence of Emily Davies who encouraged Girton women to take the 

Mathematics Tripos “because this was the most prized degree for men and a subject generally 

held to be beyond the capabilities of women” (Jones, 2009, p. 10). 

 

Soon after Anne Whitelaw’s graduation, Blanche Butler, later her successor at Auckland Girls’ 

Grammar, graduated in 1905 with a science degree from the University of London (Northey et 

al, 1988). While there is little evidence available regarding Butler’s background, at the time of 

her appointment as principal it was reported that she was educated at Dover High School in 

England (Auckland Star, 23 December 1910. NLNZ) and that her science majors from the 

University of London were physics and chemistry (Dominion, 23 December 1910. NLNZ).   

 

New Zealand and Auckland Girls’ Grammar 

The educational developments of nineteenth century Britain had “academic aims and liberal 

ideas” that were able to “take root in New Zealand” (Fry, 1985, p. 28). Learmonth White 

Dalrymple, when campaigning for a girls’ secondary school to be established in Dunedin, 

proposed a strong academic curriculum like the one she had experienced in Scotland (Hallum, 

2014). Based on her regular correspondence with Frances Buss, Dalrymple also suggested that 

the soon to be established Otago Girls’ High School should have a curriculum structure like 

Buss’s North London Collegiate School.  

 
60 Although Auckland Girls Grammar School was officially established in 1888, it was not until 1907 that the 

girls’ and boys’ grammar schools separated – until that time it they had both been under the leadership of male 

principals (Northey et al, 1988). 
61 This was called a titular degree because the University of Cambridge, unlike the University of London, did not 

confer degrees on women until 1948 (Morris Matthews, 2005). 
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The ’academic aims’ taking ‘root in New Zealand’ could also be found in Auckland where 

soon after arriving from England in 1860, Sophia Stothard organised classes for women 

covering science, mathematics, and technical drawing (Fry, 1990). According to Charmaine 

Pountney, Stothard “also had a degree in mathematics and physics” (Pountney, 2019). While 

there is no evidence to suggest that Stothard held this qualification,62 in 1873 she sought 

permission to establish a secondary school for girls in Auckland. Stothard proposed a broad 

academic curriculum (Fry, 1990) with a science syllabus that would include “the science of 

common things, botany (in summer), astronomy (in winter)” (Northey et al. 1988, p. 14). 

Although this request was rejected because it was believed that grammar school funding should 

be for boys (Fry, 1990), in 1877 Stothard accepted the Auckland Education Board’s offer to be 

principal of Auckland Girls’ High School. However, the following year, based on an 

inspector’s report, the Board suggested that a male should lead the school (Fry, 1990; Creese, 

2010).  

 

By 1893 the school had been re-named Auckland Girls’ Grammar School and was, along with 

the boys of Auckland Grammar School, under the leadership of James Tibbs (Northey et al, 

1988). Tibbs, like Anne Whitelaw and Blanche Butler, had studied in England,63 and like 

Whitelaw had also attained qualifications in mathematics (Hunt, 2012). Thirteen years later, in 

1906, the Auckland Grammar School Board decided that the ‘girls’ school’ should be under 

the leadership of a female. It was specified by the Board that the successful candidate should 

hold a degree from a university in England rather than one from New Zealand (Morris 

Matthews, 2005). It is possible that Tibbs had taught Whitelaw or had at least been aware of 

 
62 According to some sources, she had “gained an English teacher's certificate and had several years' teaching 

experience before her departure for New Zealand” (Fry, 1990, npn). 
63 Tibbs was born in Australia and won a scholarship at Hobart High School to study at the University of Oxford. 
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her academic ability when she was a student at Auckland Girls’ Grammar. 64 While there is no 

evidence to suggest that he had recommended Whitelaw (Morris Matthews, 2005), Tibbs was 

reported to have been very pleased when she was given a direct offer from the Board (Northey 

et al, 1988). Such an appointment, it was believed, would ensure the continuation of “a steady 

flow of ideas” about education from England to New Zealand (Fry, 1985, p. 28). The details in 

Chapter Eight show how the ‘steady flow of ideas’ influenced science education at Auckland 

Girls’ Grammar following the appointment of Whitelaw and her successor Blanche Butler.  

  

 
64 Whitelaw started her secondary school education at Auckland Girls’ High School but was in attendance in 

1888 when the school was renamed Auckland Girls’ Grammar School – she was effectively a foundation 

student. After a year of studies at the University of Auckland, Whitelaw left New Zealand to study in England. 
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Section Two 

Baradene – connections to France 

 

The Society of the Sacred Heart 

In 1800, with the support of two Jesuit priests,65 Madeline Sophie Barat established the Society 

of the Sacred Heart in Paris (Jonas, 2000). Barat was born at a time when the Revolution’s 

Reign of Terror was at its peak (Curtis, 2017). Being from a devout Catholic background, her 

experience of Revolution formed one of the initial purposes of the Society (Kilroy, 2000). This 

purpose was to restore the Christian values of Catholicism to post-revolutionary France, which 

Barat believed could be achieved through education (Kennedy, 1999; Kilroy, 2012). While 

Barat expressed a “profound need to educate women” (Harrison, 1988, p.64), the focus of the 

Society was to educate girls from the aristocracy. 

 

It was expected that these girls would become “pious and [a] wise wife and mother; constant 

in the practice of piety and Christian virtues; diligence in the domestic sphere and completely 

able to fulfil the obligations resulting from the social status of females” (Sani, 2012, p. 86). 

Based on her own education, however, Barat also believed that the future ‘pious’ wife could 

only be ‘wise’ if she were taught from an academic curriculum (McClure, 2009). According to 

Elizabeth Snedden, Barat “wanted the women to be educated so that they were the intellectual 

equals of their husbands” (Snedden RSCJ, 2019).  

 

Sophie Barat had the good fortune to be privately educated by her brother who, as Jesuit priest, 

followed the Jesuit curriculum (Kilroy, 2012). This curriculum included the study of Latin, 

Greek, mathematics, and modern science (Kennedy, 1999; Kilroy, 2000; 2012). According to 

 
65 Of whom, one was her brother. 
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an early account of Barat’s life, following the Jesuit curriculum enabled her to read “the classics 

in the original texts” of Greek and Latin and translate Homer (Fullerton, 1891, p. 8). The 

Catholic press, in New Zealand66 reported that Barat had also been “deep in the natural 

sciences, botany, astronomy, philosophy, etc., and was allowed by her brother to pursue the 

study of modern languages as ‘a recreation and reward’” (New Zealand Tablet, 13 December 

1900. NLNZ). Since Barat believed that the Society of the Sacred Heart was “the feminine 

complement” to the Society of Jesus (Jonas, 2000, p. 131), members of the Society followed 

the rigor of Jesuit academic training and the intense Ignatian spirituality (Jonas, 2000; 

Bowman, 1993). The Society’s Plan of Studies, the official curriculum document for their 

schools, was also claimed to have been modelled along the same lines as the Jesuit’s Ratio 

Studiorium67 (Mattingly, 2016; Sani, 2012).  

 

Plan of Studies 

At its inception in 1805, the Plan of Studies offered the study of “religion, writing, reading, 

French grammar and spelling, arithmetic, history, geography and literature” (Kilroy, 2012, p. 

86). The following year, “Latin, foreign languages, arts d’agrément (music, dancing, drawing) 

mythology, domestic economy and handwork” were added (p. 86). While Latin, history, and 

geography were arguably academic subjects, the absence of science from the Plan of Studies, 

was not a true reflection of the Ratio Studiorium.  It is not clear why the study of science was 

not initially offered in the Society’s schools. Elizabeth Snedden suggested that:  

because we were founded in 1800 the education we gave was more classical …  In our 

boarding schools the young girls had to handle their own money… well they came from 

 
66 A commemoration article of the Society of the Sacred Heart’s centennial. 
67 According to Smolarski (2002), the Ratio Studiorium, which was written over 400 years ago, was considered 

“daring for its inclusion of mathematics and science” (p. 455). 
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wealthy and noble families, so they had to run an estate and manage a household. So 

that was our foundress’s mind-set. (Snedden RSCJ, 2019) 

 

Marie d’Olivier RSCJ, a contemporary of Sophie Barat, had expressed concern about the lack 

of academic rigour in the Society’s curriculum (Kilroy, 2012). To address the issue, d’Olivier 

submitted lengthy and detailed proposals to Barat in 1823 outlining her own educational vision. 

Included within these proposals was d’Olivier’s suggestion that girls should study the natural 

sciences based on work of the Noel-Antoine Pluche. Despite being a priest aligned with 

Jansenism,68 Pluche was “a standard Enlightenment optimist and champion of reason” (Blair, 

2016, p. 95). d’Olivier recommended that a science syllabus: 

should be up to date since the natural sciences have made real progress since Pluche 

and it ought to be intended principally for women. Finally, it ought to include some 

excellent material found in several other works on the natural sciences to which women 

will not have access at all. (d’Olivier RSCJ, Mémoire on Education, presented to 

Mother Barat, January 1823, quoted in Kilroy, 2012, p. 104) 

 

The often-tense relationship between the two women might explain why Barat did not 

responded to these proposals, and why in 1842 d’Olivier left the congregation. Many believed 

that her departure and the loss of “original educational ideas” made the Society of the Sacred 

Heart “much the poorer without that critique and insight, at a time when there was an 

opportunity to make a radical contribution to education” (Kilroy, 2012, p. 92).  

 

 
68 As an extreme form of Christian piety from which Catholics saw the world as ultimately a sinful one and 

believed in an angry and demanding God (Kilroy, 2000). 
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In 1850, there had been “three significant changes” to the Plan of Studies which included 

“foreign languages, and also natural history and general knowledge, the last two obviously 

showing an approach to science” (O’Leary, 1936, p. 169). This ‘approach to science’ not only 

began to reflect Marie d’Olivier’s proposals, but also the Jesuit curriculum. By 1861, with the 

growth of the membership of the Society beyond France, girls attending the Society’s schools 

in Rome69 were studying biology, physics, and chemistry from texts such as: “Ducoin-

Girardin’s Trattamenti sulla fisica (Entertainments in Physics) … and Desdouits’s Lezioni 

elementari di astronomia (Elementary Astronomy)” (Sani, 2000, p. 92). The growth of 

membership during the nineteenth century led to the Society’s schools extending beyond 

Europe (Harrison, 1988; Brosnahan, 2011; Sani, 2012). This extension included foundations in 

the USA, Australia, and New Zealand. Like the transfer of educational ideas from England to 

New Zealand described in Section One above, the Society brought their own ideas when 

establishing schools in New Zealand.   

 

New Zealand – Society of the Sacred Heart foundations 

In 1880, a branch of the Society of the Sacred Heart based in the USA accepted a request by 

the Catholic bishop of Christchurch to establish a ‘Sacred Heart school’ in Timaru (Brosnahan, 

2011). The members of the Society who arrived in New Zealand were considered “highly 

educated” and “cultured women, with an international perspective that would have been rare 

in Timaru in 1880” (p. 46). Maryville Academy,70 the school in St Louis where they had left 

from to travel to New Zealand, also had a strong academic programme which included the 

modern sciences.  

 

 
69 The schools are unnamed, but they were located in the Trinità de’ Monti and Trastevere suburbs. 
70 The Academy of the Sacred Heart opened in 1827 as a secondary school for girls and in 1872 became Maryville 

Academy. The following year the Academy enabled young women to continue their education and attain degrees. 

Today is a co-educational institution known as Maryville University (Maryville University, 2019) 
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Since the 1830s, Maryville Academy had offered courses which included “the natural sciences 

of physics, chemistry, and astronomy, as well as botany and geology” (Baumgarten, 1994, p. 

183). It is likely that the ‘highly educated’ women arriving in Timaru had brought the same 

science focus with them to New Zealand. This focus can be seen in newspaper articles which 

featured reports about the academic success of students from the Convent of the Sacred Heart 

in Timaru.71 In 1900, students who had been awarded “decorations,” during the school’s annual 

prize giving, included recognition for high achievement in the “elements of natural science,” 

(South Canterbury Times, 13 December 1900, p. 4. NLNZ).  

 

Given that “three Sisters of the Convent of the Sacred Heart, Timaru, asked for permission to 

attend teachers' technical classes” (Timaru Herald, 14 November 1901, p. 4. NLNZ),72 it is 

also likely that science was taught to a high standard. Attendance at professional development 

training beyond the convent at that time was exceptional for members of the Society because:  

the sisters were enclosed … we were not allowed out until 1967, so before I entered 

even the dentist used to have to come to us. We just didn’t go outside the gate. If my 

mother had been dying down in Portland Road I couldn’t have gone. Enclosure meant 

that we were sort of stuck inside. We had a reputation for being cut off, aloof … whereas 

the Sisters of Mercy were on the side-lines cheering on their netball teams. (Sneddon 

RSCJ, 2019) 

 

Other evidence suggests that the standard of science education at the Society’s Timaru 

foundation was high because of the success of a former student. In 1898, it was reported that:  

 
71 The Society of the Sacred Heart owned the school until 1935. Thereafter, the Sisters of Mercy were the 

proprietors until 1981 when the school amalgamated with the local Catholic boys’ secondary school (Brosnahan, 

2011). 
72 It is not clear where the ‘technical classes’ were held or who hosted them. The details were taken from the 

minutes of a South Canterbury Education Board meeting. 
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Mr T. Cochrane Brown has received a cablegram from Home stating that his daughter, 

Miss Edith C. Brown, had been placed third in the University examination at Edinburgh 

in the first medical professional class. She was educated at the Convent of the Sacred 

Heart, Timaru, and matriculated there. (Timaru Herald, 25 August 1898, p. 2. NLNZ) 

 

By 1905 the Society of the Sacred Heart had established a school in Wellington and three years 

later Baradene was established in Auckland. Unlike the Society’s Timaru foundation, based on 

an invitation from the diocesan bishop, the Wellington and Auckland foundations were based 

on a reaction to religious and political tensions in France. According to Elizabeth Snedden, the 

“French RSCJ came here [to Baradene] and to Australia after being expelled from France” 

(Snedden, RSCJ, 2019). The Society’s expulsion was the result of a “hardline secularism” 

which had emerged “in order to resist any perceived attempt by the Catholic Church to re-

establish influence on French public life” (Chadwick, 1997, p. 48). Despite the restoration of 

Catholicism in post-revolutionary France, the status of the Church was significantly 

undermined, and firmly under the control of the self-proclaimed Emperor (Jonas, 2000; Salton, 

2012). The Church was also forbidden from contributing to Napoleon’s proposals for the 

development of a state education system (Chadwick, 1997).   

 

Land which was owned by religious congregations was confiscated by the state and they were 

forbidden to accept students within their schools (McClure, 2009). The forced government 

closure of the Society’s schools also halted membership growth within France (Harrison, 

1988). More than 2600 members of the Society of the Sacred Heart subsequently sought 

‘refuge’ in other countries (Luirard, 2016) including New Zealand. At the time of Baradene’s 

foundation, it was also reported that “the convent about to be opened in Auckland is the forty-

seventh which the order has established since the sisterhood was banished from France, this 



123 

 

number corresponding with the number which were closed in that country” (Auckland Star, 20 

July 1909, p. 5. NLNZ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

By the time the Society of the Sacred Heart had established Baradene in 1909, the Plan of 

Studies had since undergone more academic revisions (Kennedy, 1999). Despite these 

revisions, an early advertisement seen above (fig:3), suggested that they had not extended to 

the Society’s Auckland foundation, nor to Wellington’s Convent of the Sacred Heart.73 It is 

possible that the omission of science from the curriculum of the Society’s foundations in 

Wellington and Auckland was a reaction to the secularist polices which had brought its 

members to New Zealand at the beginning of the twentieth century. This reaction could be seen 

in 1905 by the way the British Superior General of the Society, Mabel Digby RSCJ, “would, 

under no circumstances, submit to the government’s demands” (Harrison, 1988, p. 68). Digby’s 

 
73 In 1905, the school advertised the same genteel curriculum as that which was advertised for Baradene. 

Figure: 3 – Early advertisement Auckland circa 1910 Baradene College Limited 

Archives 
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reaction and her influence extended to Canada where members of the Society of the Sacred 

Heart in Ontario were forbidden to study, as was required by state law, in secular educational 

institutions (Luirard, 2016). During the early days at Baradene a similar distancing from secular 

authority could be seen by way students were not registered to sit secondary school state 

examinations unless their parents wished otherwise (McClure, 2009). As details in the 

following chapter show, the influential ideas of Mabel Digby’s successor ensured that 

Baradene similarly kept its distance from modern science.  
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CHAPTER EIGHT 

Auckland Girls’ Grammar and Baradene  

Beginnings 

 

Introduction 

The previous chapter established the background of science education at Auckland Girls’ 

Grammar and Baradene by tracing the historical connections each school had beyond New 

Zealand. To follow from these historical connections, in this chapter I describe the development 

of science education in each school during the first two decades of the twentieth century. In 

Section One, I describe the development of science education at Auckland Girls’ Grammar 

under the leadership of Anne Whitelaw and Blanche Butler during the period between 1907 

and 1920. Despite the drive towards science in New Zealand education, Whitelaw and Butler 

sometimes encountered challenges implementing a strong science programme because of wider 

societal attitudes against girls studying the sciences. In Section Two, I describe the tentative 

relationship Baradene had with science education. Despite having a laboratory built on the 

school premises, science was taught in a superficial way and lacking any academic rigor. This 

approach appears to have been influenced by the educational philosophy of Mabel Digby’s 

successor.  

 

Section One 

Auckland Girls’ Grammar 

 

James Tibbs 

The employment of a science specialist in 1883 and of James Tibbs two years later, established 

the beginning of science education at Auckland Grammar School (Hunt, 2013). At that time, 
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Auckland Girls’ High School was still under the leadership of the Auckland Grammar School 

principal, Neil Heath, who “worked hard to make the [Girls’] High School academically 

successful” – including through the study of science (Northey et al., 1988, p. 17). In 1901, by 

which time the school was under the leadership of Tibbs, parents were informed that “much 

consideration has been given to the rearrangement of the course in Science on the boys’ side.” 

(Auckland Grammar School List 1901, AGGSA). The course structure was to include practical 

mensuration, elementary science, theoretical and practical chemistry, and physics. The 

“heuristic method” had also been introduced which placed the boys “in the altitude of the 

discoverer,” whereby “experiments and scientific measurements are made by the boys 

themselves.”  

 

Parents were also informed that “the Drawing classes on the girls’ side have been conducted 

on the same lines as in former years” and “a sketching class for more advanced pupils has been 

held once a week during the fine weather.” While this information might suggest that a more 

genteel curriculum for girls had been introduced, James Tibbs also believed, like Neil Heath,74 

that girls had the same academic abilities as boys (Northey et al, 1988). Evidence shows that 

Tibbs ensured that the girls had their own laboratory on the Symonds Street site75 and after 

they transferred to Howe Street,76 the laboratory served as an additional one for the remaining 

boys (Trembath, 1969). Further evidence also indicates that the girls were taught science to a 

high standard. Towards the end of the nineteenth century, three students from Auckland Girls 

Grammar had started studies in medicine (Carlyon & Morrow, 2008) and following her own 

education at Auckland Girls’ Grammar, Anne Whitelaw had completed a year studying 

medicine at the University of Auckland (Morris Matthews, 2005). 

 
74 In the period between Heath and Tibbs’ leadership, there had been two other principals – John Slowman and 

Charles Bourne. 
75 The girls and boys shared the same school site on Symonds Street under Tibbs’ leadership. 
76 Where Auckland Girls’ Grammar is still located today. 
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Anne Whitelaw 

Three years after her appointment as principal, the 1909 transfer of Auckland Girls’ Grammar 

to newly built premises on Howe Street gave Anne Whitelaw greater scope to broaden the 

curriculum. This scope included “a range of languages, the sciences and commercial subjects” 

(Morris Matthews, 2005, p. 46). While the photograph below (fig:4) shows a well-equipped 

science laboratory at Howe Street (also see Appendix E), Whitelaw also believed it was equally 

important to have well-qualified specialists teaching science. Despite the Auckland Grammar 

Board declining her 1908 request to recruit science teachers from England, the following year 

Whitelaw “got her way” and employed a “a sister Girtonian” with qualifications in the sciences 

(Morris Matthews, 2005, p. 45). 

 

 

When broadening the curriculum at the school, Anne Whitelaw proposed introducing a 

domestic science course to supplement the science programme offered. She believed that the 

study of domestic science would provide a career foundation for girls unable to attend 

university (Morris Matthews, 2005). It is likely that this idea was based on Whitelaw’s 

Figure: 4 – “Physics room” 1909. Auckland Girls Grammar School Archives 
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observation of domestic science education developments during her time in England. The 

scientific components within nineteenth century domestic science courses were considered 

useful for girls wishing to work within the spheres of public health and sanitation (McDermid, 

2012). Women in the USA who were restricted from studying the sciences during the 

nineteenth century, also completed home economic courses to develop careers in the nutritional 

sciences (Collins, 2008; 2009).  

 

Anne Whitelaw proposed that the domestic science course at Auckland Girls’ Grammar should 

be adapted from the syllabus of London’s Kings College and taught “strictly along scientific 

lines” (Northey et al, 1988).  Such was her drive that Whitelaw also proposed that domestic 

science should have degree status in New Zealand’s universities. She challenged those “who 

would dare to say … a Chair in Domestic Science is not as necessary for a country’s 

development as a Chair for Music?” (Morris Matthews, 2005, p.46). While Whitelaw was 

unable to implement the course at Auckland Girls’ Grammar due to low student numbers, in 

1911 a domestic science school was established at the University of Otago (Fry, 1985; Collins, 

2008; 2009). Domestic science would also become a compulsory subject for girls in New 

Zealand schools, but by that time Whitelaw had returned to England to take up a post as 

principal of Wycombe Abbey.  

 

Blanche Butler 

After Anne Whitelaw’s resignation, it was reported in the local press that: 

a special meeting of the Auckland Grammar School Board was held this afternoon for 

the purpose of selecting a headmistress for the Girls' Grammar School … it was 

announced that 83 applicants had been received from England and 22 from Australasia. 

After going carefully through the testimonials it was decided that Miss Blanche Butler, 
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B.Sc., London, be appointed to the position. (Dominion, 23 December 1910, p. 4. 

NLNZ) 

 

Blanche Butler, prior to her New Zealand appointment, had been the deputy principal of 

Liverpool College for Girls. She had also taught “classes in mathematics (pure), chemistry, 

botany, and elementary physics” (Dominion, 23 December 1910. NLNZ) at Clapham High 

School, Burton-upon-Trent Girls' High School, and Brighton and Hove High School for Girls 

(Auckland Star, 23 December 1910. NLNZ). The reading material which Butler brought to 

New Zealand from England showed her strong interest in the physical sciences. The book seen 

below (fig: 5), written by mathematicians William Briggs and George H. Bryan, included 

chapters such as “density and specific gravity,” “the principle of Archimedes,” and “definitions 

and properties of pressure.”  It is likely that Butler intended to provide the book as a resource 

for teachers of senior students. 

 

 

 

 

 

 

 

 

 

 

 

 Figure: 5 – Blanche Butler’s book. Auckland Girls Grammar 

School Archives 
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While Blanche Butler continued with Anne Whitelaw’s drive for academic excellence at 

Auckland Girls’ Grammar, she did not favour introducing the imminent compulsory domestic 

science course (Northey et al, 1988). In her 1919 annual report, Butler noted that: 

it will probably seem to many, that the Auckland Grammar Schools have been rather 

slow in introducing this subject into their curriculum. But I think I that I can offer two 

very good explanations for tardiness of introduction. Firstly, we have always to guard 

against overcrowding our syllabus. We already undertake to teach a girl many branches 

of knowledge … Secondly, the Board of Governors has always acted on the principle 

that whatever is done for the school must be done well. (Auckland Girls’ Grammar 

School List, December 1919. AGGSA)  

 

Rather than ‘overcrowding’ the syllabus with subjects such as domestic science, Butler 

believed the focus for schools should be on offering an academic education (Shaw, 2009). She 

noted that although: 

we have always appreciated the value of Domestic Science in a girl’s life … until we 

could see how to introduce the subject on a satisfactory footing, and without in any way 

interfering with a girl’s classical education, it seemed wiser to omit the course. 

(Auckland Girls’ Grammar School List, December 1919. AGGSA)  

  

Despite Butler’s dismissiveness, details from the 1919 School List booklet seen below (fig: 6) 

show that a domestic science course had been included within the school’s science curriculum.  

The details also show that the course was studied according to a student’s placement on the 

academic continuum.  All sixth formers studied heat and botany and fifth formers in “Division 

A” studied physical science and botany. While fifth formers in “Division B” and “Division C” 

studied science and botany, the “Modern Division” of the fifth form studied home and domestic 
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science. Girls in the low academic streams still had access to some scientific knowledge in the 

study of hygiene and geography. In the same way, as seen below (fig: 7), the aspects of science 

that juniors studied was according to academic ability, with the exception that all classes 

studied domestic science.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6 – Senior science curriculum structure 1919. Auckland Girls 

Grammar School Archives 

Figure: 7 – Junior science curriculum structure 1919. Auckland Girls 

Grammar School Archives 



132 

 

In 1919, Blanche Butler also expressed concern in her annual report regarding the retention of 

staff. She noted that a “science mistress” had resigned to marry at the beginning of the year, 

and another at the end of the first school term (Auckland Girls’ Grammar School List, 

December 1919. AGGSA). A reliever was employed for sixth months but according to Butler 

a strain had been placed on other staff due to extra workloads. The difficulty that Butler had 

retaining or employing suitably qualified staff might explain why physics and chemistry were 

missing from the senior science curriculum. However, it is also possible that these subjects 

were missing because of late nineteenth and early twentieth century attitudes.  

 

While the number of girls in New Zealand receiving a secondary school education had 

increased, many parents were not comfortable with their daughters studying mathematics and 

the modern sciences (Fry, 1985). In 1890, when the study of physics and chemistry was 

introduced at Otago Girls’ High School many believed that the school had become too 

academic (Hallum, 2014). Financial endowments for girls’ secondary schools in New Zealand 

were also meagre compared to funding available for boys’ secondary schools. A tight budget 

meant that botany was a firm favourite on the science curriculum for girls, not only because it 

required minimal equipment for experiments, but also because it created a “sense of wonder” 

for girls, was both “less dangerous than chemistry,” and “less obscure than physics.” (Fry, 

1985, p. 47).  While these social and economic factors were restrictive, under Butler’s 

leadership, Auckland Girls’ Grammar students still had access to rich scientific knowledge. 

 

Despite being in the fifth form’s ‘Division C,’ the notes from Kathleen McArthur’s 1918 

hygiene exercise book show that she had been given the opportunity to develop a well-rounded 

conceptual understanding of biological science. The rabbit dissection notes seen below (fig: 8) 

show that MacArthur was expected to understand the development of human cells, the finer 
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details of muscle structure and bone joints, and the impact different foods such as dairy 

products had on human digestive process. Other notes, seen below (fig: 9), show the details of 

the dissection of a “bullock’s heart” which had been obtained from the “Butchers.” McArthur’s 

botany exercise book from the same year shows detailed hand drawn diagrams (fig: 10), 

illustrating the cross-section of various plant stems, accompanied by detailed notes. Additional 

notes (figs: 11&12) in relation to hygiene and agriculture from other exercise books similarly 

show that they were also written in detail with relevant scientific concepts to explain key 

processes  

 

  

 

 

 

 

 

 

 

 

 

 

 

  

Figure: 8 – Kathleen McArthur’s rabbit dissection notes 1918. Auckland Girls Grammar 

School Archives 
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 Figure: 10 – Kathleen McArthur’s plant cross sections 1918. Auckland Girls 

Grammar School Archives 

Figure: 9 – Kathleen McArthur’s heart dissection notes. Auckland Girls Grammar 

School Archives 
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Figure: 11 – Kathleen McArthur’s hygiene notes 1918. Auckland Girls Grammar School Archives 

Figure: 12 – Kathleen McArthur’s agriculture notes 1918. Auckland Girls Grammar School 

Archives 
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In 1919, Blanche Butler noted in her annual report that the “Old Girls” who had graduated from 

university that year included two with degrees in science and two with degrees in medicine. 

(Auckland Girls’ Grammar School List, December 1919. AGGSA). She also noted that “to 

develop education, we must realise that large financial expenditure is necessary” and 

subsequently “we are to have an additional laboratory, and our two present laboratories are to 

be reseated.”  While Butler resigned in 1921, the laboratory photograph below from 1923 (fig: 

13) shows how her relatively short period as principal provided the foundation for her successor 

to continue with her legacy.  

 

Winifred Picken, like Annie Whitelaw, was an Auckland Girls Grammar foundation student 

(Northey et al, 1988), and shared a similar academic background. In 1896, when she was first 

appointed as “junior mistress” at Auckland Girls Grammar, it was reported that Picken had 

studied “Latin, English, physics, pure mathematics mechanics and French,” and graduated with 

a Master of Arts (Auckland Star, 3 March 1896, p. 2. NLNZ). The success of students studying 

the sciences, of which details are provided in the following chapter, is not only a testament to 

Picken’s leadership and that of her successor, but also to the foundation work of Anne 

Whitelaw and Blanche Butler.  

Figure: 13 – Botany laboratory 1923 Auckland Girls Grammar School Archives 
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 Section Two 

Baradene 

 

Science education for Catholic girls in Auckland 

At the time of Baradene’s foundation in 1909, there were two Catholic secondary schools for 

girls in Auckland. St Mary’s College had been under the direction of the Sisters of Mercy since 

1851 (Carlyon & Morrow, 2008) and in 1902 the Sisters of St Joseph of the Sacred Heart 

opened a secondary department for girls at St Benedict’s Primary School (Neven & Thompson, 

2011). While St Benedict’s did not initially have suitable facilities for the study of science, at 

St Mary’s College science was a key part of the school’s curriculum. In 1907, to enable 

members of the congregation to pass relevant public examinations and teach science and 

mathematics effectively, the Sisters of Mercy were tutored by subject specialists from other 

Auckland secondary schools (Kirk, 2009). As noted in the previous chapter, this science focus 

was not evident at Baradene despite the inclusion of science at other Society of the Sacred 

Heart schools. The Society’s Superior General Mabel Digby view of the state possibly helped 

shaping Baradene’s initial genteel curriculum, though it appears that the ideas of Digby’s 

successor contributed to the school’s science curriculum.  

 

Janet Erskine Stuart    

Janet Erskine Stuart RSCJ, like Mabel Digby, was English born and an Anglican convert to 

Catholicism (Harrison, 1988), and like Digby she had much influence over the Society’s 

schools which were growing globally. It was the centralised governance over vicariates77 and 

 
77 Being an international congregation, the Society of the Sacred Heart was divided into global vicariates under 

the leadership of local Superiors who reported to the Superior General. During the early days of the Society in 

New Zealand, its members were part of the Sydney vicariate. 
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the Society’s autonomy from the local diocesan bishop,78 that enabled the Superior General to 

wield this influence and authority (Goulter, 1982). While Stuart’s time as Superior General was 

short,79 she was able to visit many of the Society’s schools scattered around the globe. One 

visit included New Zealand where, on New Year’s Day 1914, Stuart left Wellington to spend 

time at Baradene in Auckland (Monahan, 1922).  When writing to members of the Society in 

England, Stuart made no reference to the academic standards of the Society’s three schools in 

New Zealand, apart from suggesting the members of the Society in New Zealand should visit 

the “Mother House [in England] for the six months of their probation before profession” (p. 

440).  

 

The Education of Catholic Girls 

At the time of her visit to New Zealand, Janet Stuart was drafting a book based on her ideas 

about the school curriculum and education more generally (McClure, 2009). Stuart’s book, The 

Education of Catholic Girls (1914), had an academic tone interwoven with flowery prose and 

a focus on student inquiry. She suggested that the purpose of science insofar as “nature study” 

was concerned was “to put children directly in touch with the beautiful and wonderful things 

which are within their reach” (p. 123). Stuart’s other ideas about science contained religious 

references such as “to the confines of science … a child’s soul, hushed in wonder, is very near 

to God” (p. 126). In reference to the science education developments in England following the 

Taunton and Devonshire Commission inquiries (see previous chapter), she displayed the same 

antipathy towards the secular state as her predecessor Mabel Digby. According to Stuart, while 

“the height of the tide seemed to be reached in 1904 and 1905 – to judge by the tone of 

Regulations for the Curricula of Secondary Schools,” a sense of: 

 
78 Unlike the Sisters of Mercy who were answerable to the diocesan bishop, the Society of the Sacred Heart was 

a papal congregation under the jurisdiction of the Vatican. This structure gave the Society greater independence 

from local clerical authorities. 
79  She died suddenly in 1914. 
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disillusion seems to have set in and the tide began to ebb. It appeared that the results 

[from science education initiatives in schools and universities] were small and poor in 

proportion to expectation and to the outlay on laboratories. The desirable qualities did 

not seem to develop … (p. 120) 

 

Based on this observation, she argued that: 

natural science has of late years assumed a title to which it has no claim, and calls itself 

simply “Science” – presumably “for short,” but to the great confusion of young minds 

rather with the effect of contracting their range of vision with very narrow limits, as if 

theology and Biblical study, and mental and moral, and historical and political science, 

had no place of mention in the rational order where things are studied in their causes. 

(Stuart, 1914, pp. 118-119, emphasis in the original)  

 

There was a tension between Janet Stuart’s ideas about modern science and her support for the 

teaching of science within the Society’s schools which reflected a deeper tension between a 

scientific approach and the culturalism of religion. While Stuart (1914) argued that “probably 

for girls the strongest argument against experimental science taught in laboratories is that it has 

little connexion with after life” (p. 121), evidence suggests that: 

when ‘science’ became the rage, about 1900, and it was gravely stated that the balance 

is one of the chief instruments for moral training, she [Stuart] saw to it that physical 

and chemical laboratories should be set up and duly used. (O’Leary, 1936, p. 241). 

 

In 1912, when visiting the Society’s schools in Europe, Stuart was said to be “delighted with 

Blumenthal” where she found “those hard-working people, leading the strenuous life” 

(Monahan, 1922, p. 354). Blumenthal Convent of the Sacred Heart, which was located close to 
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the Dutch-German border, appears to have followed a curriculum that was aligned with the 

regulations of the German state (O’Leary, 1936). Based on this evidence, Stuart would have 

observed “specialists” at Blumenthal teaching biology, physics, and chemistry as 

“instrument(s) for the development of power of thought and judgement, of accurate observation 

and patient study” (p. 254).  

 

The tension between modern science and religion at Baradene can be seen in Janet Stuart’s 

acceptance that girls should understand the principles of scientific theories and her belief that 

it was equally important that they understand why the Catholic Church was opposed to them 

(McClure 2009). While Stuart (1914) believed that girls should “know the names and 

something of the works and reputation of the Catholic men of science, as Ampère, Pasteur, and 

Wassmann” (p. 115), her “dismissive” attitude towards modern science and her preference for 

“hygiene, needlework and laundry,” as an alternative syllabus, was to find favour at Baradene 

(McClure, 2009, p. 58). 

 

The beginning of science education at Baradene 

In 1910 the Society of the Sacred Heart purchased “the Hon. E. Mitchelson's beautiful property 

at Remuera” (New Zealand Herald, 22 June 1911, p. 7. NLNZ).80 The following year with 

“both the purchase-money and the building [a] gift of the fifth superior-general, the Rev. 

Mother Digby” the Society commissioned “a very handsome structure” to be built on the same 

site (p. 7). It was also reported that within this ‘handsome structure,’ on a floor “being just 

below ground level is classified as a basement … a room [is] to be used as a laboratory, 

classrooms for the youngest pupils, and several practice rooms for music students” (New 

 
80 While Baradene had officially been established in 1909, the school was temporarily based on Mountain Road 

in Epsom before being transferred to its current site. 
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Zealand Herald, 22 June 1911, p. 7. NLNZ). Despite the school having a laboratory, former 

students who attended Baradene during that time had no recollection of being taught science 

(McClure, 2009). Evidence shows that while some aspects of science were taught, they 

reflected Janet Stuart’s (1914) airy ideas such as the “care of plants may teach them a good 

deal of watchfulness and patience; it is of greater value to a child to have grown one perfect 

flower than to have pulled many to pieces to examine their structure” (p. 125).  

 

Details from Evelyn Mahoney’s 1917 botany exercise book seen below illustrate the influence 

of Janet Stuart’s ideas about modern science by the simple hand drawn diagrams of plants (figs: 

14&15) and notes that lack any scientific value (figs: 16&17). The notes show the simplistic 

view of botany favoured by Stuart (1914) where “little gardens of their own are perhaps the 

best gifts which can be given to children. To work in them stores up not only health but joy” 

(pp. 125-126). Mahoney’s notes also appear to be more about presentation than demonstrating 

an understanding of scientific processes. According to the Baradene College Limited archivist, 

students at that time “made the books about a certain subject and illustrated it and once 

completed presented it to one of the Mothers81 on their birthday. Sometimes several girls 

worked together on a book”. (Van De Wetering, 2019). Unlike Auckland Girls’ Grammar 

student Kathleen McArthur, whose notes (see above) contained key scientific details, 

Mahoney’s notes were relatively limited and mostly based in observation. 

 

Janet Stuart was also dismissive of girls choosing to further their studies at university. She 

(1914) regarded university study as “an opening for speedier emancipation from control,” 

saying that women “who seek it in this spirit are of all others least fitted to receive it, for the 

 
81  All members of the Society of the Sacred Heart who were teachers were addressed by using the title ‘Mother’ 

(or the French Mère). 
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aim is false, and it gives a false movement to the whole being” (p. 226). This idea and the idea 

that “moral training … must have precedence” (p. 225) appears to have had less influence at 

Baradene. While it would be some time before a Baradene student would study science at 

university, in 1926 Evelyn Mahoney graduated from the University of Auckland with a degree 

in English (McClure, 2009). To build upon school’s strengths in the humanities – which 

Mahoney appears to have benefited from – the details in the following chapter show that during 

the 1920s Baradene had been taking steps towards a more academic focus on modern science.  

 

 

 

  

Figure: 14 – Evelyn Mahoney’s botany diagram 1917. Baradene College Limited Archives 
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Figure: 15: – Evelyn Mahoney’s botany diagram 1917. 

Baradene College Limited Archives 

Figure: 16 – Evelyn Mahoney’s botany notes 1917. Baradene 

College Limited Archives 
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Figure: 17 – Evelyn Mahoney’s botany notes 1917. Baradene College Limited Archives 
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CHAPTER NINE 

Auckland Girls’ Grammar and Baradene  

Early twentieth century 

 

Introduction 

The accounts in the previous chapter demonstrated the strength of science education at 

Auckland Girls’ Grammar and, in contrast, Baradene’s tentative relationship with modern 

science. In this chapter, I describe how each school provided a science education during the 

1920s and 1930s to meet the demands of parents and state regulations. These demands were 

based on the 1920 Education Amendment Act which raised the leaving school age to fifteen 

(Cummings & Cummings, 1978; Neven & Thompson, 2011).82 The Act subsequently led to an 

increase of students continuing their education beyond primary school. 

 

Section One shows that despite the demands caused by a growing school roll, the strengthening 

of science in the curriculum at Auckland Girls’ Grammar was ongoing. This is illustrated by 

the expertise of key teachers and by the success of students who continued their science studies 

at university. In Section Two, Baradene’s response to meeting the demands of parents and the 

state is shown in the details about science education which were discussed at two key Auckland 

Catholic Teachers’ Conferences – one that was held in 1916 and the other in 1921. While the 

members of the Society of the Sacred Heart were restricted from attending Conference sessions 

beyond their premises, it appears that by the late 1920s a more academic science programme 

was beginning to be established at Baradene. 

 

 

 
82 This leaving age was not strictly enforced until 1944. Moreover, primary school students still had to pass the 

Proficiency Examination if they wished to attend secondary school. 
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Section One 

Auckland Girls’ Grammar 

 

Shortage of science teachers 

In 1924, Winifred Picken, who had succeeded Blanche Butler as principal, noted in her annual 

report that, although the “discomforts of overcrowding” due to a growing school roll had 

eased,83 “our year has been broken owing to staffing difficulties, especially in our science 

classes” (Auckland Girls’ Grammar School. School List, December 1924. AGGSA). Despite 

the employment of relief teachers, Picken admitted that “the constant changes must, I am afraid, 

have seriously affected the work of the girls in Science.” The shortage of science teachers was 

not confined to Auckland Girls’ Grammar. According to Picken, at the Secondary Schools’ 

Conference that was held in 1924, concerns had been raised regarding teachers studying 

“degree subjects which are of little definite use if they wish to teach in secondary schools. It is 

becoming more and more difficult to obtain teachers for senior work in such subjects as Latin, 

Mathematics, and Science” (Auckland Girls’ Grammar School. School List, December 1924. 

AGGSA).  

 

In 1927, to address the issue of teacher shortages in these subjects, the Chief Inspector of 

Secondary Schools recommended that: 

students who propose to take up work in secondary schools would do well to realize 

that in the vast majority of cases A grade positions will naturally fall to those teachers 

who possess good qualifications in languages, in science, or in mathematics. 

(Secondary Education, AHJR, E-06, 1927, p. 3. NLNZ) 

 
83   Picken was referring to senior girls “travelling by the Northern railway line” being able to attend Epsom Girls 

Grammar School which had opened in 1917. 
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While the shortage was a concern, the 1926 Secondary Education report (AHJR, E-06, 1926. 

NLNZ), indicated that all secondary schools84 across New Zealand had at least one teacher 

with a science degree. Compared to the details noted in the 1909 Thirty-second Annual Report 

of the Minister of Education (see Chapter Six), the increase of science specialists in New 

Zealand’s secondary schools had been significant. Many schools also had teachers on their 

staff with a postgraduate degree in science. At Auckland Girls’ Grammar not only were 

“Harris, Miss J.E., B.Sc in H. Sc” and “Wilson, Miss J.H., M.Sc,” members of staff, but so too 

was “Edgerley, Miss K. V., M.A”  (AHJR, E-06, 1926, p. 5. NLNZ). 

 

Kate Edgerley 

Kate Edgerley was “a distinguished scholar of the old school in Symonds Street” (New Zealand 

Herald, 28 February 1939. NLNZ)85 who continued her studies at the University of Auckland. 

During Edgerley’s first year, she achieved a “Class I” pass in biology (Auckland Star, 6 

November 1907, p. 3. NLNZ) and graduated in 1911 with a Master of Arts, first class honours, 

majoring in botany (Godley, 2008). The following year Edgerley began her teaching career at 

Auckland Girls Grammar, where she remained until 1938 (Northey et al, 1988). During that 

time, she was to have a positive influence on the students who studied science in her classes.  

 

As a teacher, Kate Edgerley had an “unusual vigor of mind and body,” and “frequently took 

girls upon botanising excursions” (New Zealand Herald, 28 February 1939, p. 4. NLNZ). Her 

expertise was also appreciated and respected beyond the classroom. In 1914, Edgerley 

presented her paper, The prothallia of three New Zealand lycopods (1914), to the Auckland 

Institute (Godley, 2008). The paper, based on her own research findings, was an extension of 

 
84  Details regarding qualifications for teachers at District High Schools was not included in the report. 
85  She attended Auckland Girls Grammar from 1900 to 1905 – before the transfer from Symonds Street to 

Howe Street. 



148 

 

research that had been undertaken by botanist John Holloway (Bayliss, 1998). Edgerley’s 

influence at Auckland Girls’ Grammar appears have also inspired future botanists.   

 

Student success in the sciences 

In 1919, after studying botany at the University of Auckland, Kathleen Maisey Curtis was 

conferred the degree of Doctor of Science from the University of London (Royal Society Te 

Apārangi, 2018). On her return to New Zealand, Curtis undertook the role of mycologist at 

Cawthron Institute in Nelson (Northey et al, 1988).  Two years later, in 1921, Marguerite 

Crookes graduated from the University of Auckland with a Master of Arts majoring in botany 

and English (Thompson, 1999). Crookes continued researching and wrote many academic 

papers related to botany (Dingley, 1991).86 Margaret Fitzgerald,87 another notable former 

student, graduated in 1922 with a Bachelor of Science. During undergraduate studies, 

Fitzgerald had been a member of the Auckland University College Scientific Society and wrote 

a paper to oppose the planting of heather in Tongariro National Park (New Zealand Herald, 18 

May 1921. NLNZ).  The following year she was awarded a Master of Science degree with first 

class honours in botany. Fitzgerald also received the Charles Cook Research Scholarship which 

she held during the years 1924 and 1925. (Otago Daily Times, 22 November 1944, p. 4. NLNZ).  

 

While most science gradates majored in botany this trend did not suggest that students at 

Auckland Girls’ Grammar were excluded from studying physics and chemistry. Between 1921 

and 1942, seven former students were awarded degrees in medicine (Northey et al, 1988). The 

lack of women with chemistry and physics majors was nonetheless common throughout New 

Zealand. In 1931 only 609 girls in New Zealand secondary schools studied physics and 

 
86 One well-known publication was her book Plant life in Maoriland: A botanist’s note book (1926). 
87  Fitzgerald was to become the principal of Otago Girls High School. 
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chemistry compared to 7,827 boys (Secondary Education, AHJR, E-06, 1931, p. 6. NLNZ).  

Ella Campbell, a botanist who attended Otago Girls High School in the 1920s, suggested that 

the compulsory home science course and establishing the School of Home Science at the 

University of Otago had created this trend (Martin, 1993). She recalled that there was: 

much pressure for the dominant, or even, the only, science course provided in girls’ 

schools to be home science and for the available money to be spent on home science 

equipment. In the pure sciences such as chemistry, physics and mathematics, there was 

little teaching at an advanced level as compared with the position in boys’ schools. 

(quoted from interview in Martin, 1993, p. 6) 

 

A home science textbook from 1931, seen below (fig:18), shows that despite this limitation, 

Auckland Girls’ Grammar students were still able to develop an academic understanding of 

chemistry. Students studied chemical properties and processes, and applied equations when 

undertaking chemical experiments. Teachers at Auckland Girls Grammar with home science 

degrees were also well versed in the different branches of modern science. Mildred Devereux, 

a Bachelor of Home Science graduate from the University of Otago, had studied practical and 

theoretical physics, inorganic and organic chemistry (Otago Daily Times, 14 November 1925. 

NLNZ), biology (Evening Post, 30 December 1926. NLNZ), applied chemistry (Evening Post, 

26 January 1928. NLNZ), and physiology (Auckland Star, 22 December 1930. NLNZ). 

Devereux, who would later be Head of Department, was “rated as a particularly able science 

teacher,” and taught lessons which “were memorable both for content and presentation” 

(Northey et al, 1988, p. 125).   
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To allow greater scope for girls to study the sciences, in 1936 the members of the Secondary 

Schools’ Association “unanimously accepted a report on the subject which called for the 

abolition of compulsory home science and suggested the substitution of two courses, general 

Figure: 18 – Lois Farmilo’s home science textbook 1931. Auckland Girls Grammar 

Archives 
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science and housecraft” (Murdoch, 1943, p. 130). This decision was based on an inquiry 

undertaken by members of the “Auckland Science Teachers’ (Women’s) Section, in 

conjunction with the New Zealand Federation of University Women” (p. 130). It had been 

decided that home science was “unhappily designed … too formless and unsystematic to be a 

‘science,’” and “too technical and abstract for ‘home’ consumption.” Male academics at the 

University of Auckland also agreed that “the present home science course handicaps girls 

proceeding later to university for science or medicine, because they have no grounding in pure 

science, as boys have” (p. 130).  It was subsequently recommended that an academic science 

programme for girls should include chemistry, physics, zoology, and botany. For non-academic 

girls, the study of biology had been recommended “with a wider course to include a knowledge 

of modern applications of physics, chemistry and astronomy” (p. 131).  

 

The Sinclair Scholarship 

While Millicent Johnston, who succeeded Winifred Picken in 1928, was the first principal not 

to have studied any of the sciences within her degree,88 she continued with the science focus 

of her predecessors. In 1934, Johnston had expressed concern and “surprise that no Sinclair 

Scholarship for the study of biology had been awarded by the examiners” at the University of 

Auckland for that year. (New Zealand Herald, 11 December 1934, p.11. NLNZ).  

 

Since 1884, the University had been awarding both the Sinclair Scholarship and the Gillies 

Scholarship89 to secondary school students with strengths in the sciences. The Sinclair 

Scholarship encouraged the study of “animal physiology and botany,” whereas the Gillies 

Scholarship placed “emphasis on physics and chemistry” (New Zealand Herald, 24 September 

 
88 Johnston graduated from Victoria University in 1910 with a Master of Arts in French and English. She attained 

her teaching qualifications from the University of Cambridge (Evening Post, 10 June 1944. NLNZ). 
89 The University of Auckland still awards both scholarships. 
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1930, p. 12. NLNZ). Recipients of the Sinclair Scholarship90 included a number of students 

from Auckland Girls Grammar. Johnston was therefore “surprised” when the Scholarship had 

not been awarded and wondered if the standard “had not been set unduly high” (New Zealand 

Herald, 11 December 1934, p. 11). This ‘surprise’ was “in view of the fact that, in the opinion 

of her [Johnston’s] staff, some of the candidates from her school had ability fully equal to that 

of successful candidates in previous years” (p. 11). 

 

The recipients of the Sinclair Scholarship were also evidence of the strength of science 

education at Auckland Girls’ Grammar, and for many the scholarship provided the platform 

for their future success. In 1926, when former student and Sinclair Scholarship recipient, Doris 

Smith, graduated from the University of Auckland, she was reported to have been “the only 

lady to secure the B.Sc. Degree” that year (Ladies' Mirror, 2 August 1926, p. 30. NLNZ). It is 

possible, that without a scholarship to the “value of £70 a year” (New Zealand Herald, 22 

November 1921, p.  6. NLNZ), Smith may not have had the opportunity reach her goal. The 

Sinclair Scholarship also enabled another former student, Olga Adams, to graduate with a 

science degree and develop a strong career within science education.  

 

Olga Adams 

In 1916, Olga Adams “won the Senior Scholarship” to attend Auckland Girls Grammar (Bay 

of Plenty Times, 18 April 1916, p. 4. NLNZ). Although she was assigned to the “Lower 

Division of 6th Form” (Godley, 2008, p. 19), Adams had the good fortune to be taught by Kate 

Edgerley. This factor might explain why Adams had not only advanced to the “Division A of 

6th Form.” (p. 19), but why she was subsequently awarded the Sinclair Scholarship for 

 
90  Between 1888 and 1930 ten students were awarded the scholarship (Northey et al, 1988). 
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university studies. In 1923, Adams graduated with a Bachelor of Science majoring in zoology 

(New Zealand Herald, 11 January 1923. NLNZ). 

 

After teaching science at Waihi District High School and Waitaki Girls' High School, Adams 

was appointed “Senior Science Mistress” at Takapuna Grammar School (Godley, 2008, p. 19). 

During that time, she also wrote a thesis, based on her “ecological study of the Cyperaceae of 

the Northern Heath,” and graduated with a Master of Science (Thompson, 2001, p. 29). In 

1938, Adams moved beyond secondary school teaching to be employed as the “Lecturer in 

Science to the Secondary Division of the Auckland Teachers’ Training College” (Godley, 

2008, p. 19). Based on her Māori heritage, Adams was also invited to speak at the Auckland 

Museum and on local radio about topics such as “Flax in the Service of the Maori” (New 

Zealand Herald, 14 August 1937, p. 19. NLNZ), and “Maori: Fishing Customs” (Northern 

Advocate, 12 July 1945, p. 4. NLNZ).  

 

Science education continued to strengthen at Auckland Girls’ Grammar, particularly after mid-

1940s. This period of the school’s science education history, including the two decades which 

followed, is described in Chapter Eleven. The discussion in the following chapter regarding 

the broader education policy developments in New Zealand during the same period, show how 

secondary schools such as Auckland Girls’ Grammar were able to strengthen their science 

programmes.  
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Section Two 

Baradene 

Demands on the curriculum and background 

Catholic secondary schools, like those within the state system, also had to accommodate the 

growing number of students continuing their education beyond primary school, (Collins, 

2005a, 2005b; Reid, 2006). By 1928 twenty-two Catholic secondary schools in New Zealand 

with 1,389 students had state registration (Spencer, 2005).91 During this period of growth, there 

was also the expectation of Catholic parents that their children should have the same standard 

of education as those attending state secondary schools (Collins, 2005b). While Baradene’s roll 

was small compared to other schools, an advertisement from the 1930s, seen above (fig:19), 

suggests that the school was also meeting the expectation of Catholic parents. Students would 

not only be “prepared for Public Examinations,” but they would also be taught mathematics 

and science.  

 
91 Since 1920, it had also been a requirement for private schools in New Zealand to be state registered. 

Figure: 19 – Advertisement circa 1930. Baradene College Limited Archives  
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It is likely that science gained prominence in the curriculum after the school was granted state 

registration in 1922 (McClure, 2009). Five years previously, in 1917, St Mary’s College 

achieved registered status after the school had met state requirements by having a science 

laboratory built (Kirk, 2000). It also appears that prior to the 1920s, the purpose of the first 

Auckland Diocesan Catholic Teachers’ Conference was to discuss ways in which to meet the 

expectations of both the state and Catholic parents. The programme for the Conference, which 

was held over five days in 1916, included: 

model lessons in the various subjects of the syllabus to small classes, papers on 

educational topics, and discussions thereon. The standardisation of religious teaching 

and text-books, vocational training, and the discernment of aptitudes are among the 

subjects for general discussion. (New Zealand Herald, 24 April 1916, p. 7. NLNZ) 

 

While there was no specific reference to science in relation to the ‘various subjects of the 

syllabus,’ discussions at the conference did focus on “the need of Catholic secondary education, 

history, and, civics, etc” (New Zealand Tablet, 20 April, 1916, p. 20. NLNZ). In keeping with 

the Catholic tradition another purpose of the Conference was to “create spirit of community of 

ideas, bond of sympathy, and comradeship between the members of the different religious 

Orders, who have in common the Church’s great work of Christian education” (New Zealand 

Tablet, 11 May 1916, p. 19. NLNZ). 

 

The first session of the Conference was held at St Mary’s College where “one hundred and 

forty teachers from the various convents of the Auckland diocese” were in attendance (p. 19). 

While the attendees were the “Rev. Mothers of the Sisters of Mercy, Sisters of the Mission, 

and Sisters of St. Joseph” (p. 19), no reference was made to members of the Society of the 

Sacred Heart. It is most likely that the Society’s strict rule of enclosure, relative to the other 
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religious congregations,92 prevented its members from attending sessions beyond the Baradene 

site. It appears that to overcome this issue, some Conference sessions were held at “the Sacred 

Heart Convent, Remuera” where the “good Sisters of the Sacred Heart” hosted an “arithmetic 

lesson” and a “model French lesson” (New Zealand Tablet, 8 June 1916, p. 3. NLNZ). 

 

The educational topics discussed during the Conference sessions included how to draw students 

into vocational fields which required scientific knowledge. In one session it was suggested that 

teachers should “select the children with certain marked aptitudes, mark them off on the register 

by some code sign, and encourage the child to study hard in every class, so that, after passing 

the sixth standard, he or she may become priest, doctor, nurse, journalist, author, etc” (New 

Zealand Tablet, 8 June 1916, p. 11. NLNZ). To broaden an understanding of modern science 

within the education of girls, speakers at the conference “emphasised the fact that physiology 

might be added to the course in botany and domestic science with a view to make the 

examination for nursing easier and more attractive for our girls …” (p. 11).  

 

During a session that focused on domestic science, similar discussions “brought about a great 

interchange of ideas, especially the advisability of correlating hygiene, physiology, botany, and 

cooking, with a view, to training girls for the nursing profession and medicine, and other 

kindred avocations” (p. 11). Although these discussions suggested that modern science was 

valued by the Catholic teacher attendees, other discussions gave more value to the beliefs of 

the Catholic knower than to the scientific knowledge being taught. There was the suggestion 

that: 

 
92 According to Elizabeth Snedden, the Sisters of Mercy could leave their convent grounds if they were in pairs.  

While the ‘Sisters of the Mission’ also had a strict enclosure rule, evidence shows that the same year the 

Conference was held, members of the congregation travelled from Hamilton to attend a botany lecture at an 

Auckland “Technical School” (Smith, 2010, p. 88). 
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there is a greater need for more Catholic nurses and doctors, who could spread a 

Catholic influence. Here the Catholic laity were recommended to help to establish 

Catholic hospitals on a sufficiently large scale to enable their daughters to be trained 

for these professions under the care and influence of the nuns. (p. 11) 

 

The Fourth Auckland Diocesan Catholic Teachers’ Conference 

Five years later, the 1921 Fourth Auckland Diocesan Catholic Teachers’ Conference appeared 

to have a stronger science focus. A “lecture on “Physiography”” by “Rev. Brother Fergus, 

M.Sc” was presented “during a trip down the Harbor” (New Zealand Tablet, 14 April 1921, p. 

21. NLNZ). This presentation was “keenly followed” and “should prove of great benefit in the 

first-hand teaching of geography” (p. 21). A “Nature Study” lecture was also presented “at the 

Pah”93 by “Mr. J. P. Kalaugher, Director of Manual and Technical Training” (p. 22).  

 

Attendees were taken on a “a ramble through the garden and lawns,” and Kalaugher’s 

“treatment of nature study, was most practical and suggestive, and the teachers were extremely 

fortunate to have the services of such an enthusiastic and efficient teacher” (p. 22). While the 

rules of enclosure might have prevented members of the Society of the Sacred Heart from 

attending these science focused sessions, it is likely that they would have been familiar with 

the work of Fergus Gilbert and James Kalaugher, two notable Auckland Catholic science 

educators. It is also likely that the expertise of these men was sought by the Society as it was 

by other teaching religious congregations in Auckland.  

 

 

 

 
93 Located in Auckland’s Monte Cecilia Park. 
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Fergus Gilbert and James Kalaugher 

Fergus Gilbert was a Marist Brother whose science specialism was geology. He had also 

presented a lecture at the Science Congress in Melbourne the same year that the Fourth 

Auckland Diocesan Catholic Teachers’ Conference was held (New Zealand Tablet, 17 

February 1921. NLNZ). This lecture was based on the geological research that Gilbert had 

undertaken on the Waikato River. He was also the “science master” at Sacred Heart College 

(New Zealand Tablet, 25 March 1925, p. 31. NLNZ) which provided a curriculum for boys 

with a strong science focus. Based on this curriculum seen below (fig: 20) and his expertise as 

a science teacher, Gilbert was often called upon by the Sisters of Mercy. He subsequently spent 

“many hours of tuition and assistance” at St Mary’s College demonstrating how to use 

laboratory equipment and showing the Sisters how to teach science more effectively (Kirk, 

2009, p. 84). Although James Kalaugher did not have the same academic qualifications as 

Gilbert, his deep understanding of modern science94 was also valued by the Sisters of Mercy at 

St Mary’s College where he taught the practical aspects of botany, agriculture. and hygiene 

(Kirk, 2008).  

  

 

 

 

 

 

 

 

 
94 Kalaugher wrote two books about agricultural history. His first book, Historical chronicles, Auckland 

Agricultural and Pastoral Association, and early days in Auckland province, from 1826 to 1893, was published 

in 1925. His Gleanings from early New Zealand history: particularly of Auckland and including the story of the 

Auckland Agricultural and Pastoral Association, 1843-1950, was published in 1950. 

Figure: 20 – Sacred Heart College advertisement 1916 

(New Zealand Tablet, 6 January 1916). National Library 

New Zealand 

National Library of New Zealand  
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The strengthening of science at Baradene 

In 1929, a poem based on a student’s experience of science lessons at Baradene featured in the 

school’s annual magazine. The poem, seen below (fig: 21), also refers to “Miss Terry” who 

appears to have been called upon to support the senior classes with their science studies. 

Evidence suggests that ‘Miss Terry’ was Catholic and at that time a teacher at Epsom Girls’ 

Grammar School (Reid, 2006).95 It also appears that she well qualified to support the 

“matriculation class” referred to in the poem. When attending a meeting at Sacred Heart 

College, it was reported that Fergus Gilbert had “congratulated Miss Terry, M.Sc  on her 

election as vice-president of the [Newman] society” (New Zealand Tablet, 16 October 1919, p. 

35. NLNZ).   

 

In 1933, the experience of science lessons expressed through the medium of poetry again 

featured in Baradene’s annual school magazine.  One poem, seen below (fig: 22), was related 

to chemistry experiments, and the other poem (fig: 23) linked the Catholic sacrament of 

Confession to science experiments and safety. It is possible that “Mother’s motto is “Caution”” 

when underaking experiments, was a reference to Patricia Mackle RSCJ who was reported to 

have also been adept at teaching mathematics (McClure, 2009).96 

 

Although the poems displayed expressions of interest and engagement within the study of 

science, as noted in Chapter Eight, there is no evidence to suggest that students who attended 

Baradene during the 1920s and 1930s continued with science related studies at university. An 

exception would be Winfred Wall who attended Baradene during the 1920s. After leaving the 

school, Wall trained as a nurse at Auckland Hospital and was later promoted to the level of 

 
95 According to sources, Miss Terry had been accused of trying to convert a student at Epsom Girls’ Grammar to 

Catholicism. 
96 It appears that Mackle had been a student at the Society’s school in Timaru and had academic strengths in 

history, geography and mathematics (New Zealand Tablet, 1 February 1923; 18 March 1925. NLNZ). 
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staff Sister (Auckland Star, 11 January 1940. NLNZ). Such was her expertise as a nurse, that 

Wall was selected to accompany the “First Echelon of the Special Force” on their service 

overseas during World War Two (Northern Advocate, 11 January 1940, Page 6. NLNZ).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 21 – School magazine poem (Sacre Coeur, Remuera,1929). Baradene 

College Limited Archives  



161 

 

 

 

Figure: 22 – School magazine poem and illustration (Sacre Coeur, Remuera,1933). Baradene College 

Limited Archives  
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While school inspection reports for the 1920s and 1930s could not be found,97 reports from 

another Catholic school for girls in Auckland possibly offer an insight into the resources that 

were available to teach science at Baradene. In 1934, when visiting the secondary department 

 
97 I found other inspection reports for the decades which followed. They will be used to illustrate the relevant 

narrative chapters. 

Figure: 23 – Science experiments after Confession (Sacre Coeur, Remuera,1933). Baradene College 

Limited Archives  
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for girls at St Benedict’s School, the inspectors found that “the Science Laboratory is small and 

its equipment at present rather meagre, though of good quality” (Inspection Report on St 

Benedict’s Convent, Auckland. June 14 1934. Archives New Zealand [ANZ]). The following 

year, they found that “the standard of work in Science could be improved, however. It was 

evident from the response to questioning that Applied (Domestic) Science is being taught 

without an adequate background of General Experimental Science or Physics” (Inspection 

Report St. Benedict’s Convent, Auckland. June 18 1935. ANZ). 

 

The report noted that the roll for St Benedict’s secondary department was fifty students and 

records show that close to that time the roll at Baradene98 was one hundred (McClure, 2009). 

While both schools were small, like most Society of the Sacred Heart schools, Baradene had 

the advantage that its students came from the upper middle-class backgrounds. In contrast, at 

St Benedict’s School the “focus of teaching” for the Sisters of Saint Joseph “was the children 

of the poor” (Neven & Thompson, 2011, p. 175). The congregation’s focus on the education 

of the poor would explain why the inspectors’ found ‘meagre’ laboratory equipment due to the 

school keeping fees to a minimum.  

 

Given that parents were charged higher fees for their daughters to attend Baradene, it is likely 

that the school could afford a wider range of laboratory equipment for the teaching of science. 

While anecdotal evidence suggests that during the 1930s the standard of teaching was poor 

(McClure, 2009), following the 1940s developments in New Zealand education, which are 

discussed in the following chapter, and the expertise of member of the Society of the Sacred 

Heart, discussed in Chapter Eleven, science education at Baradene strengthened considerably. 

  

 
98 Primary and secondary departments inclusive. 
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CHAPTER TEN 

Science education in New Zealand 

Mid twentieth century 

 

Introduction 

In Chapters Six to Nine, I have described the influences on secondary school science education 

policy in New Zealand since the late nineteenth century and the influences on science education 

at Auckland Girls’ Grammar and Baradene. By describing these influences and their impact on 

science education policy, I have illustrated the strengthening of science within secondary 

school education during this period. In this chapter, I describe the influences on science 

education policy in New Zealand from the early 1940s to the late 1960s.  During this period, 

the implementation of the common core curriculum in 1945 demonstrated a further 

strengthening of science within education. By the mid-1960s there were concerns in relation to 

student engagement and non-academic students having difficulty studying science. While the 

trialling of the Nuffield Science initiative99 sought to address this issue, the initiative’s 

‘discovery’ approach indicated the beginning of a weakening of the influence of science within 

secondary school education. 

 

The early 1940s  

In 1940, the Minister of Education, Henry Mason, reflected on the political tensions which had 

emerged in Europe. He believed that: 

there is amongst all concerned with education a growing realization that it is in the 

schools that future citizens must not only learn how democracy works, but must also 

 
99 This initiative (see below) was established in England specifically for 11–16-year-olds. The aim of Nuffield 

Science was based on “the need to make science intellectually exciting and to ensure that pupils understand the 

nature of science” (Meyer, 1970, p. 283). 
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develop a passionate belief in the fundamental human values for which democracy 

stands. How to achieve this more fully without resorting to the methods used in the 

totalitarian States is one of the major problems that faces the schools in every 

democratic country. (Report of the Minister of Education, AJHR, E-01, 1940, p. 5. 

NLNZ) 

   

To enable secondary school students in New Zealand to develop these ‘fundamental human 

values’ of a democracy, a common core curriculum was proposed (Ray, 2009). Previous 

governments had been accused of supporting curriculum policies that were divisive insofar as 

some students studied vocational subjects and others were directed towards academic subjects 

(Cummings & Cummings, 1978; Lee & Lee, 2008). Henry Mason’s predecessor, Peter Fraser, 

believed that these curriculum policies were responsible for the widening social class divisions 

and subsequent inequalities which were present within New Zealand society during that time 

(Openshaw et al, 1993). To address this issue, Fraser argued that New Zealand’s education 

system should be reformed to ensure equal access to educational opportunity (McDonald, 

2002). It was during Fraser’s time as Prime Minister that the common core curriculum was 

implemented to achieve this goal. 

 

The Thomas Report  

In 1942, Henry Mason and Clarence Beeby100 requested that a committee be organised to 

investigate and make recommendations for a national secondary school curriculum (Lee, 

2005). After investigating different educational issues, the committee, chaired by William 

Thomas,101 produced The post-primary school curriculum. Report on the committee appointed 

 
100 Director of Education. 
101 Thomas had been the principal of Timaru Boys High School 
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by the Minister of Education in November 1942. More commonly known as the Thomas 

Report, its key goal was: 

for a vigorous attempt to give adolescents a richer and better-balanced education that 

they have had in the past. This conviction is strengthened by recent events.102 If they 

have a lesson for us it is that the human values we sum up in the word “democracy” 

have too much been taken for granted. (DoE, 1944, p. 3) 

 

The Consultative Committee responsible for the Report believed that to reach this goal “a 

curriculum” which applies “equally to New Zealand’s three kinds of post-primary 

institutions,”103 should include “English, social studies, general science, elementary 

mathematics, physical education, music, art, or craft” (Lee & Lee, 2016, p. 4).104 

 

Science and the core curriculum 

Auckland Teachers’ College lecturer, John Murdoch (1943), believed that without a secondary 

school core curriculum policy, “the aims of science teaching” had hitherto been “variously 

conceived, and variously attainable” (p. 119). He was therefore pleased with the proposal that 

science would not only be compulsory but “the time devoted to the subject” would be “that 

given to English, a foreign language, or mathematics” and would be ranked “a major subject” 

for examinations (p. 120). However, Murdoch was also concerned about teachers who would 

be unable to meet the “demands” of the type of “scientific thought” needed to teach core 

science. These ‘demands’ were in relation to being able to keep abreast with “the range of 

scientific knowledge” that had become “so vast and so rapidly increasing” (p. 120).  

 
102 The ‘recent events’ was a reference to the rise of Nazi fascism in Germany and the outbreak of World War 

Two also noted above by Henry Mason in 1940. 
103 State, private, and District High Schools. 
104 The core curriculum was for Year 9-11 students. 
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According to Murdoch (1943), due to science teachers lacking up-to-date knowledge within 

their field, Matriculation examiners had found that students were “hopelessly floundering out 

of their depths, with no understanding of the subject, and no knowledge beyond memorized 

information” (p. 121). Murdoch linked this issue to “training college students” who had 

expressed “considerable dissatisfaction with the science they had at school,” and “science 

teachers dissatisfied with the curriculum content of their own science” (p. 120). Almost twenty 

years earlier, Frank Tate, the Director of Education, had drawn attention to a similar issue. Tate 

(1925) believed that compared to the training of primary school teachers, the “problem of 

secondary training” was that: 

it not an easy matter to provide specialist lecturers in the main groups of subjects, for 

each one must, in addition to being a good practical teacher with scholarly knowledge 

of his specialist subjects, be a student of education, and must also have personality 

which will stimulate and inspire young teachers. (p. 43) 

 

Despite Murdoch’s concerns, the Consultative Committee responsible for the Thomas Report 

was keen to move ahead with the implementation of the core curriculum. They were also “of 

the opinion that every pupil attending a post-primary school should pursue a course of General 

Science as a core subject for three or four years” (DoE, 1944, p. 29). When planning the science 

curriculum, the Committee had considered the different learning abilities of students. To extend 

“those with a strong interest in science,” they proposed that these students “may wish to begin 

the study of one or more of the science options concurrently with part of the core study” (p. 

29). Less able students would have to reach “a reasonably high level of attainment” before they 

could consider studying the general science option at School Certificate level (p. 72).   
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For all students, the Committee believed that “Biology … deserves an important place in the 

education of the adolescent” (p. 73) and that they should have “a reasonable knowledge of 

those principles of chemistry affecting their daily lives” (p. 74). The study of chemistry within 

the core science curriculum would also enable academic students “continuing to University 

Entrance” to “have a sound foundation upon which to base their study of other science subjects” 

(p. 74). In reference to physics,105 it was suggested that “we have in mind two groups” whereby 

one would not “continue beyond the School Certificate stage” (p. 75).   

 

The responses to the recommendations made by the Thomas Report Consultative Committee 

were mixed. It was reported that some believed that “the general science syllabus was too 

vague,” and that a member of the Royal Society had “directed his remarks to the question of 

science teaching and asked whether the subject of general science should be developed to a 

higher standard as suggested by the Report” (NZEI, V026, December 1944, p. 362). Despite 

this critique, the Society’s president had previously informed the Director of Education that 

“on the whole the proposed curricula in science are a considerable advance on anything hitherto 

attempted, especially in regard to biology” (H. H. Alan, to Clarence Beeby, August 29 1944. 

ANZ).   

 

The president of the Royal Society also noted that the Society as whole had “expressed its 

anxiety to give any help it could” with developing the science curriculum and advised that 

“more specific directions would be preferable to general statements in guiding the teachers.” 

He further advised that “adjustments could be better made after the curriculum had been tried 

out for a period.” This advice and the support from the Royal Society was acknowledged by 

 
105  At this stage physics was not a combined subject like chemistry and biology. It was divided into two 

courses: Electricity & Magnesium and Heat, Light & Sound (p. 75) 
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William Thomas when he later “pointed out that the [Thomas] Report had not come from a 

group of theorists but from realists and practical teachers … there will be implications we could 

not forsee and that adjustments will need to be made” (NZEI, V026, December 1944, p. 362). 

 

Science education post 1944 

Soon after the implementation of the common core curriculum, the 1948, Scientific Man-Power 

Resources of New Zealand report106 suggested that further developments were required to 

strengthen secondary school science education in New Zealand. Although there were no 

significant criticisms “of the aims of the post-primary schools so far as science was concerned” 

(AJHR, H-34a, 1948, p. 25. NLNZ), the report noted that there was still a shortage of qualified 

science teachers and science class sizes in urban secondary schools were too large. The report 

also drew attention to the need for “expansion of biological science in boys' schools, and in 

some girls' schools there is need for the inclusion of physics as an optional subject” (p .25).  

 

Leonard Le Fleming Ensor, the Senior Secondary School Inspector at the time, agreed with 

what had been suggested in the Scientific Man-Power Resources of New Zealand report. The 

following year, when writing to a member of the Consultative Committee responsible for the 

report, Ensor noted that: 

it is an excellent document and with its comprehensive review of all phases of Post-

primary work I feel sure it will serve as a standard for may (sic) years to come. It does 

one good in reading it to consider all the changes and improvements that have taken 

place over recent years. (Leonard Le Fleming Ensor to Edward Caradus, March 02 

1949. ANZ)   

 
106At the request of the Minister in charge of the Department of Scientific and Industrial Research, the Consultative 

Committee on the Scientific Man-Power Resources of New Zealand produced this report. 
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The 1949 Primary and Post-Primary Education report noted more positively that the common 

core curriculum for junior general science “was a major change, for it shifted the emphasis in 

science teaching from the class-room and laboratory to the pupils' environment for at least the 

first two years at post-primary school” (AJHR, E-02, 1949, p. 22. NLNZ). While it was 

suggested that the junior general science course was now “more closely related to the pupils' 

immediate interests than the rather academic science, often divorced from experience, that had 

previously been taught,” some teachers were still “unconvinced that biology properly taught 

can be both instructive and interesting” (p. 22). Despite this lack of conviction, it been found 

that not only had School Certificate general science increased in student numbers but also 

“biology compared with the numbers presenting other science subjects” (p. 22).  

 

Other senior science developments noted in the report included physics and zoology being 

introduced as a study option for University Entrance. The sixth form home science course had 

“disappeared” because it was “no longer included in the University Entrance and scholarship 

prescriptions” (p. 22). Based on the decision which supported ending compulsory home science 

in 1936 (see previous chapter), it is likely that the ‘disappearance’ of the sixth form course was 

seen by some as positive move. However, the concerns expressed by John Murdoch in 1943 

(see above) were reflected where it had been observed that “teachers who have not attended 

University recently find that they have to do a great deal of reading if they are to remain 

efficient” (p. 23)  

 

1950s developments 

By the mid-1950s the legacy of the First Labour government’s educational policies, such as 

the “Thomas curriculum,” were being “subjected to greater public and political scrutiny” (Lee 

& Lee, 2008, p. 75). Despite Peter Fraser’s “myth of equality of opportunity” (Clark, 2003, p. 
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5), the School Certificate qualification was seen as “the dividing line between the middle class 

and the working class” (Jesson, 2016, p. 265). In 1952, a memorandum was sent to the Chief 

Inspector of Secondary Schools noting that “many schools, both Secondary and Technical, are 

anxiously awaiting the introduction of the new subject – Physics” (J. L. Hunter107 memorandum 

to C.I.P.P.S,108 October 21, 1952, ANZ). While physics had been discussed as a School 

Certificate option, it was considered mostly for “pupils proposing to continue Science work in 

Form VI and even at the University” – quite possibly reflecting the middle-working class divide 

referred to above. 

 

The Chief Inspector of Secondary Schools also received the copy of a “curricular 

memorandum” that year from the Department of Education. While the Department considered 

the core science curriculum to be still within the framework of what had been proposed in the 

Thomas Report, it was suggested that “a liberal interpretation of the main lines of study” should 

be “allowed because the content and order of the course will vary from school to school 

according to environment of the pupil” (Department of Education, General Notes on Science 

in Post-Primary Schools, 1952. ANZ).  

 

A basic outline seen below (fig: 24) of the junior core science syllabus that would require a 

‘liberal interpretation’ was included in the memorandum. While it was noted that “Core 

Science should be treated as one subject, not as Chemistry, Physics, Biology etc,” it was also 

suggested that the “content of all single sciences can be introduced.” To maintain student 

engagement, “in the first year the bias should be towards the biology side of the subject … 

 
107 Hunter was the chairperson of the General Science Revision Committee. He was also a secondary school 

inspector based in Christchurch. 
108 Chief Inspector Post-Primary Schools 
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because pupils are interested in living things and as living organisms themselves are eager to 

learn about animals and plants.” 

Despite the common core science curriculum having enabled girls the opportunity to continue 

studying the same senior science subjects as boys, the memorandum indicated a gender bias 

regarding senior subject options. It was noted that “the first choice should be General Science 

with Chemistry as the second choice for boys and Biology as the second choice for girls.” 

There was also the advice that while “in the case of large schools … the better girls might 

benefit from taking Chemistry,” sixth form boys should study “Chemistry, Physics, and 

Zoology (or Biology), and girls “Chemistry and Botany (or Biology).” The gender bias was 

most evident by the suggestion that while it might be “desirable as a pre-University subject for 

girls who intend to take a science course,” teachers should be mindful that “very few girls 

obtain good marks in Physics” (Department of Education, General Notes on Science in Post-

Primary Schools, 1952. ANZ). 

 

The Department of Education’s memorandum also appeared to be alluding to a change of focus 

towards a more student-centred approach within science education. However, other 

suggestions indicated a good balance between students developing an understanding of modern 

science through experimentation and consolidating that understanding through theory. While 

Figure: 24 – Basic syllabus outline for core general science. General Notes on Science in Post-Primary 

Schools, 1952, Archives New Zealand  
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the Department placed a strong emphasis on laboratory work with the advice that students 

should undertake their own experiments as much as possible, it was also advised that 

“demonstration work by the teacher” would always draw students closer to understanding 

scientific concepts and theories. Based on this advice, it was suggested that experimental work 

should be undertaken to not only to “illustrate work already taught” but to “establish a 

principle.” The Department also believed that a “full discussion” was “very desirable” when 

undertaking experiments to “see clearly the relation between observation and deduction.”  

 

In the post-1944 education environment some secondary schools were concerned about the 

limitations of senior science options. At a meeting held at Kaitaia College in 1955, discussions 

focused on how the school’s senior science programme could be structured to meet the different 

learning needs of its students.  It was suggested that “Biology must be retained: there are many 

children of lower ability who can learn some Biology but who are incapable of mastering 

simple chemical equations or the most elementary Physics equations” (E. V. Rive,109 Science 

for School Certificate, Kaitaia College, July 04 1955. ANZ). To ensure that the learning needs 

of academic students were being met it was decided that: 

Chemistry should not at present be dropped from the Fifth form courses … to have even 

a reasonable chance of success in Sixth Form Chemistry or Physics (especially Physics) 

it is desirable a pupil should have Mathematics for School Certificate … [and] Introduce 

Physics for Academic A, and Modern (A) pupils, and retain General Science for 

Modern (B). 

 

 
109 It is not clear what Rive’s responsibility was, but references made by the principal strongly suggest that his 

role was head of department. 
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The principal of Kaitaia College sent a copy of the meeting minutes to the Senior Inspector of 

Secondary Schools. In his accompanying letter the principal noted that all learning abilities at 

the school in the “Homecraft, Commercial and Academic Courses” were taught School 

Certificate biology and “General Science [as] an option with Biology in the Academic Course” 

(A.G.A. Baigent to Leonard Le Fleming Ensor, July 05 1955. ANZ).  In reference to “Mr. 

Rive” who was “not particularly happy about the General Science School Certificate syllabus,” 

the principal sought the Senior Inspector’s “opinion of General Science in preference to 

Physics, when we have already established courses in Biology and Chemistry.”  

 

In reply, the Senior Inspector’s advice was that “General Science with its options and its 

adaptability to suit all types of classes is really the best choice” (Leonard Le Fleming Ensor to 

A.G.A. Baigent, July 22 1955. ANZ). While he believed that there seemed “little point in 

endeavouring to provide School Certificate Physics at your school at present,” he agreed that 

Kaitaia College should offer its academic students both general science and chemistry and that 

“Biology should be retained especially for girls.”  

 

Charles Roberts  

Towards the end of 1958, a memorandum from the Department of Education was sent to school 

inspectors and the principals of primary and secondary schools within the Auckland region. 

The memorandum was to advise the recipients that because the standard of science education 

in New Zealand needed to improve and “after considering ways and means,” it had been 

decided to address the issue by “co-ordinating the curriculum in science in the primary school 

with the work done in Forms III and IV” (S. Cutlen Development of Science Teaching in 

Intermediate and Secondary Schools, December 12 1958. ANZ). Supervision of the curriculum 

coordination would be undertaken by “Mr C. C. Roberts” who had been seconded by the Public 
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Service Commission for “special duties in this field of science education.” Primary and 

secondary school principals were advised that Roberts would require “ready access” to science 

classes. While he would be based in Auckland where it was “expected that any pilot schemes” 

would be coordinated, Roberts’ responsibility was to also visit schools throughout New 

Zealand.  

 

Soon after his appointment, Charles Roberts sent a letter to the Senior Inspector of Secondary 

Schools thanking him for including a copy of correspondence sent to the Inspector from the 

Auckland Science Teachers’ Association. This correspondence was a summary of the 

Association’s meeting at which Roberts had been present. Based on Roberts’ observations, the 

meeting illustrated tensions that had been developing within science education in relation to 

how science should be taught. According to Roberts, “the meeting in question was a most 

interesting one and the speakers on both sides spoke with conviction but what each said must 

be viewed in light of the personality of the speaker” (C.C. Roberts to C.I.P.P.S, February 26 

1959. ANZ). He singled out three different members of the Association and wrote brief 

accounts about them.  

 

According to Charles Roberts, the first Association member, while a “good teacher,” had a 

teaching approach that was considered too “academic and formal.” Roberts believed that the 

teacher was likely “to forget the large numbers of “non academic” pupils.” The second member 

of the Association told the meeting attendees that the teaching of science was too focused on 

“facts, lacking form and unity.” This member believed that while the ‘facts’ were “broad 

enough to show the scope,” they were “too shallow to reveal the nature of science – in fact it 

tends to be general knowledge rather than science.” The third member, who according to 

Roberts taught “pupils of lower ability,” argued that the time allowance for teaching science 
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was limited and that teachers had “too little freedom.” Roberts, in agreement, believed that the 

issue of limited freedom could “alas, apply to all subjects” and advised the Chief Inspector that 

“it is time we really had a good look at post primary science.”  

 

Based on this advice, Charles Roberts’ subsequent comments in his letter were brutal. He 

believed that science had “died on its feet in many schools” and “too often it is just another 

packet of indigestible, out-moded facts, “proved” here and there by experiments culled from 

books that are, to say the least, antiquated.” The cause of this ‘death,’ Roberts believed, was 

the lack of teachers trained to teach across “several sciences” and the “lack of faith in General 

Science.” He had also observed that the less academic students were being denied sound 

scientific understandings because of the “feeling in some quarters that Chemistry and Physics 

are for the bright ones – Biology for those who can’t do Chemistry, Physics and Mathematics 

and General Science (for those) who are left.” 

 

1960s waves  

The 1960s “waves of science education reform” being “swept through New Zealand” (Haigh 

et al. 2005, p. 218) suggested that the problems that had been identified by Charles Roberts’ 

towards the end of the previous decade were abating. The press headlines below (fig: 25) show 

that during the 1960s there was also a heightened public interest in secondary school science 

education. This interest not only reflected the value that was given to modern science within 

the secondary school curriculum, but also the value given to its role within wider society.  

 

At the school’s prizegiving in 1962, the principal of Papatoetoe High School told parents that 

because: 
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many of the major decisions of the Governments are based directly or indirectly on 

science … a successful democratic society must have millions of well-educated 

citizens, both male and female, who comprehend what the specialists and leaders are 

proposing and who have a chance to judge those proposals wisely. (New Zealand 

Herald, 12 December 1962. ANZ).  

 
 

 

 
 

 

 

 

 
 

 
 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 

 

Figure: 25 – Headlines from press clipping between 1961 and 1968 (NB: the “radical method” refers to the 

Nuffield Science initiative which is discussed below). Archives New Zealand  
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The principal believed that “public ignorance of science and technology constituted one of the 

major threats to democratic government.” A society without knowledge of the principles of 

modern science, he argued, would mean “that “experts” and “advisors” would make decisions 

for the whole community without discussion at all.” 

 

To address possible ‘public ignorance’ of scientific matters and to contribute to the ‘waves’ of 

reform, at the beginning of the 1960s Charles Roberts organised science education professional 

development programmes for teachers. A summary of these programmes, seen below (fig: 26), 

was sent to the Assistant Director of Education. While teachers who had attended the 

programmes were mainly from primary and intermediate schools, the “course in Physics for 

General Science teachers” would have been attended by secondary school staff110 (C.C. 

Roberts to Assistant Director of Education, June 08 1960, ANZ). Roberts also informed the 

Assistant Director that he would be spending “more time in post-primary schools where there 

are many problems to be solved.” 

 
110 Their attendance seems likely in view of Roberts’ note that “the most notable advance in school and University 

physics has been the introduction of the Metre Kilogram Second system of units” 

Figure: 26 – C. C. Roberts’ summary of science teacher professional development programmes, June 08, 1960. 

Archives New Zealand  
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The letter Charles Roberts sent to school inspectors the following year suggests that his visits 

to secondary schools had a been effective. He informed them that while there were still 

concerns about the standard of science teaching in primary schools, “on the post-primary side 

I am pleased to see many of our teachers keen to try out new ideas” (C.C. Roberts to Inspectors 

of Primary and Post-Primary Schools, January 31 1961. ANZ). Roberts also found that physics 

“seems well on the way to catching up” and science teachers were “writing books … and 

designing and building new apparatus.” In reference to the “explosive growth of science in 

recent years” and based on what he had seen in the schools that he had visited, Roberts believed 

that “our pupils are more aware of what is happening than are their teachers.” He suggested 

that “since it is up to teachers to keep informed and to keep their pupils informed, then teachers 

and pupils will learn together.” Although this teaching approach would not become widely 

accepted in New Zealand education until the late 1980s (see Chapters Twelve and Thirteen), 

the trialling of the Nuffield Science initiative four years later indicated a signal in that direction.  

 

Nuffield Science 

In 1965, the Senior Inspector of Secondary Schools informed the Department of Education 

that: 

Mr R.G. Munro111 of Avondale College returned recently from England with most of 

the Nuffield material available to date … He is enthusiastic about much of the material 

in the Chemistry, Biology and Physics sections, and was anxious to use in the third 

form and fourth forms at his school. (R.A. Scott to K.M. Woodward, March 08 1965. 

ANZ) 

 

 
111 Rae Munro’s influence on the science curriculum during the 1980s is also referred to in Chapter Twelve. 
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Nuffield Science was one of many science education initiatives to be implemented in New 

Zealand’s secondary schools (Haigh et al. 2005).112 While initially focused on elite education, 

the Nuffield project “was perhaps overshadowed by the egalitarian reforms of the 1960s such 

as progressive education in the primary schools [and] comprehensive secondary education” 

(McCulloch, 2020, pp. 48-49). Subsequently, Nuffield physics was introduced “to excite and 

enthuse … through encouraging pupils to conduct their own experiments, and to think as far 

as possible like scientists, rather than by learning facts” (p. 49). The aim of the initiative was 

therefore to address underachievement within the sciences through inquiry-based learning 

(Matthews, 2015). While the Nuffield approach was well-intentioned, particularly in relation 

to the underachievement of working-class students (Hargreaves & Hargreaves, 1983), as a 

‘discovery’ approach it also gave priority to the experience of the knower over content of the 

science curriculum. When implementing a Nuffield Science physics programme at a secondary 

school in England, one of the aims was to avoid teaching “too much material” and to allow for 

a “few important ideas which the pupil can make his own” (Meyer, 1970, p. 284).  

 

This aim was reflected in the report outlining how the trialling of Nuffield Science would be 

undertaken in New Zealand. It was noted that “the term ‘open ended’ is used in the project to 

indicate experiments where pupil initiative is given full reign” and “instructions and guidance 

are” to be “minimised” (Report on a Trial of Introductory Sections of the Nuffield Science 

Teachers’ Project, Avondale College, 1965. ANZ). The following year, a copy of the report 

was sent to the Department of Education by the Senior Inspector for Secondary Schools. 

Although the Senior Inspector supported the initiative, in his accompanying letter he advised 

the Department that while Nuffield Science could be applied to “traditional science topics,” it 

 
112 Others have included Biological Sciences Curriculum Study, Science – A Process Approach, and Warwick 

Process Science (Haigh et al., 2005). 
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would “require an exceptionally far-sighted teacher who in teaching, say, ‘density’ would 

throw away his relative density bottles and devise a series of situations to give children a feeling 

and deep understanding of this idea” (R.A. Scott to K.M. Woodward, January 20 1966. ANZ).  

 

At the end of the year, the minutes from a Nuffield Science meeting that were sent by the Chief 

Inspector of Secondary Schools to the educational authorities, noted that nine schools were 

participating in the Nuffield Science initiative and that six schools had agreed “to act as 

“comparison” schools” (Nuffield Science, December 21 1966. ANZ). The Chief Inspector 

noted in his accompanying letter that despite “the initial enthusiasm” and assistance from the 

University of Auckland’s Faculty of Education, “some of the aims” of the initiative seen below 

(fig: 27) appeared “to be ambitious” (J. D. Mills, Nuffield Science Meeting of 19 December 

1966: Comment, December 21 1966. ANZ). He also found that those supporting the Nuffield 

Science initiative, including Rae Munro, were not completely without bias: 

in their investigation and it is probable that the whole evaluation will be based on a 

priori acceptance of the aims and general methods of Nuffield Science. If this is the 

case the results for aim number (iii) [also see fig: 27] are already determined. 

Figure: 27 – Aims of Nuffield Science for New Zealand schools, December 21 1966. Archives New 

Zealand  
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In 1967, following trialling of Nuffield Science, an interim report, based on a survey that had 

been distributed to the participants from the nine experiment and five comparison schools, 

revealed a mixture of responses. The responses to the trialling of the initiative and the teaching 

of biology ranged from teachers who believed that “the material is challenging to the top 

stream,” to those who “are less happy at this stage about the lower streams” (Evaluative Project 

in Nuffield Science E.P.N.S, 1967. ANZ). Some biology teachers felt that there had been a 

“rather rapid entry into advanced experimental techniques,” and others believed that “the 

content, so far, is not satisfactory because it is not biology!” While there was “high respect 

among the teachers for the content” of chemistry, others felt that “far more time was taken up 

in preparation than they are used to.” Some teachers believed that the “learning situation” in 

physics suffered “through not having copies of Question Book 1,” while others “reported that 

girls show more interest in the work than is usually the case at 3rd/4th form level.”  

 

Ideas about science education 

Towards the end of the 1960s the public interest in science education was still high but ideas 

about its purpose were varied. From a fiscal perspective, the Minister of Finance113 believed 

that: 

there is a need for a thorough review of senior secondary school courses, and that they 

should be either much more general or alternatively concentrate much more on the 

biological sciences, which are much closer to the New Zealand economy. (NZEI, V051, 

April 1969, p. 125) 

 

The perspective of a practitioner from the Medical Association of New Zealand was more 

holistic. He suggested that secondary school students with strengths in the sciences should have 

 
113 Robert Muldoon. 
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the same active engagement with other academic disciplines. The “reluctance of many young 

doctors to enter general practice,” he believed, “was partly due to their being “science 

streamed” in the fourth form at school, and with too much focus on high achievement within 

the sciences, these students had lost “touch with the study of the humanities and indeed with 

humanity itself” (p. 130).  

 

In contrast, an education lecturer from Massey University believed that a strong science 

programme should be taught as early as “primer one”114 (NZEI, V051, May 1969, p. 171). 

Since it had “taken 10 years for the FI and II science syllabus to become a reality,” he argued 

that “we must hurry up with a new and progressively structured course for the lower school” 

(p. 171). The lecturer justified his argument by referencing anthropologist Robert Redfield’s 

claim that “science is one way of making order of experience.” (p. 171). In his own words, the 

lecturer argued that “science must be a way of thinking about order with direct reference to 

what is being ordered” (p. 171). 

 

An education lecturer from Christchurch Teachers’ College believed that one of the purposes 

of science education was for students to understand how “the space age has affected our lives 

in many ways; in medicine, chemistry, physics, computer science and technology generally, 

[and how] new careers and professions have been created” (p. 177). The ‘space age’ was in 

reference to Buzz Aldrin and Neil Armstrong’s imminent landing on the moon.115 To 

demonstrate how students could be well-engaged and understand this key event through 

experimentation and theory, the lecturer had designed lesson plans and suggested activities 

seen below (fig: 28).  

 
114 Primary school Year 1 or Infants’ level. 
115 In July that year they successfully landed on the moon being the first humans to do so. 
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For students to consider the question “what is the nature of the moon's surface?” (p. 174) and 

consider the possible similarities with the Earth’s surface, the lecturer suggested that they 

“build up a collection of rocks in the classroom: Igneous – granite, pumice, basalt, obsidian; 

sedimentary – limestone, conglomerate, sandstone; metamorphic – slate, marble, schist” (p. 

176). The aim of the activity was for students to develop an understanding about why certain 

rocks are “useful to man” (p. 176) Another activity regarding “orbiting space stations” and 

“fast-moving particles called meteoroids,” was for students to understand why “velocity and 

mass give a small projectile penetrating power” (p. 176). To develop this understanding, the 

lecturer suggested that students use “a raw potato and a milk straw” and make “a quick sharp 

stab at the potato with the straw” to discover “how readily the straw pierces into the potato” (p. 

176). 

 

These engaging activities showed how much modern science was valued at this stage of New 

Zealand’s secondary school science education history. The details in Chapter Twelve show that 

while this value continued into the 1970s, by the 1980s, as it had started to decline. Chapter 

Eleven, which follows, covers the decades prior to this decline when science education at 

Auckland Girls’ Grammar and Baradene had strengthened following the implementation of the 

1944 common core secondary school curriculum. 
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Figure: 28 – Ormiston Walker’s moon experiment activities 

(National Education, V051, May, 1969).  New Zealand 

Educational Institute 
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CHAPTER ELEVEN 

Auckland Girls’ Grammar and Baradene 

Mid twentieth century approach 

 

Introduction 

The details in the previous chapter demonstrated the increased drive towards recognising 

modern science as fundamental to education through its inclusion in a national common core 

curriculum. In this chapter, I describe the responses of Auckland Girls’ Grammar and Baradene 

to the 1944 directive to implement a common core curriculum and the subsequent development 

of their science education programmes through to the end of the 1960s. Despite ongoing issues 

of staff shortages, Section One shows how Auckland Girls’ Grammar continued to implement 

a strong science programme following from the school’s implementation of the common core 

curriculum. Section Two shows how a key member of the Society of the Sacred Heart helped 

to strengthen science education at Baradene, despite the initial Catholic response to the 

common core curriculum being negative.  

 

Section One 

Auckland Girls’ Grammar 

 

The 1940s 

In 1943, Mary Grigg116 asked Henry Mason to “consider the establishment of classes for 

physics and chemistry in girls’ high schools” (New Zealand Parliamentary Debates, 263, 1943, 

p. 514. New Zealand Parliament).117 This request was based on Grigg’s observation that “boys 

receive several years’ instruction in these subjects at high school. Girls receive none, except 

 
116 Grigg was the National Party MP for the Mid-Canterbury electorate, 
117 Accessed from https://www.parliament.nz/en/pb/hansard-debates/historical-hansard/#1854  

https://www.parliament.nz/en/pb/hansard-debates/historical-hansard/#1854
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for the small amount contained in the home-science course, and go to the Universities greatly 

handicapped” (p. 514). In response, Mason argued that girls who “continue with their home 

science are better equipped than the boys for University work in chemistry as the Sixth Form 

home science includes a large proportion of organic chemistry, in which many of the boys do 

not receive instruction” (p. 514).  

 

Evidence shows that during the 1920s home science studies prepared Auckland Girls’ 

Grammar students for university level science (see Chapter Nine). While school inspection 

reports for the early 1940s could not be found, reports from other schools showed the 

usefulness of home science for learning the principles of modern science. In 1943, when 

visiting Epsom Girls Grammar, it was observed by the inspectors that: 

all girls of the school take Home Science as their principal subject … With Modern and 

Special forms, the course is liberalised by including Biology in the third forms, and 

Hygiene in the fourths and [high stream fifth form classes] the sixth can also take 

Botany … those intending to take up a science degree … may study Home Science, 

with Organic Chemistry, Botany, Physiology and Physics. (Inspection Report on 

Epsom Girls’ Grammar School, Auckland, March 1943. ANZ)   

 

At Otago Girls High School, it had also been observed that “the main science is Home Science” 

and “in Third Forms all take Hygiene and general experimental science … in Fourth Forms all 

take experimental science [and] Home Science … lower fifths take Chemistry for Public 

Service Entrance, and upper fifths Home Science” (Inspection Report Otago Girls’ High 

School, March 1943. ANZ). 
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The following year, in 1944, with the publication of the Thomas Report secondary schools 

were informed that the proposed common core curriculum would include a compulsory general 

science course. Millicent Johnston was apprehensive about this development and at the 

Auckland Girls’ Grammar prizegiving she told her audience that a curriculum with compulsory 

subjects was one “which I regard with mixed feelings” (Northern Advocate, 7 December 1944, 

p. 3. NLNZ). While Johnston believed that it was “quite right that suitable courses should be 

provided for many children of the non-academic type,” she was also concerned that “the needs 

of more intelligent pupils may be neglected.” It was perhaps fortunate, given Johnston’s 

apprehension about the common curriculum, that she would not be responsible for its 

implementation the following year.   

 

Rua Gardner 

In 1945, Rua Gardner succeeded Millicent Johnston as principal. Inspectors’ reports show that 

at the beginning of Gardner’s leadership the new general science course was being taught to an 

acceptable standard. Despite an increasing student roll, the inspectors noted that: 

with the recent conversion of the open courtyard in front of the main building into a 

large Chemistry laboratory [see fig: 29 below], the school now has four science rooms 

… the three original laboratories …. [which] have this year been redecorated … each 

laboratory is under the control of a specialist teacher. (Inspection Report on Auckland 

Girls’ Grammar School, June 1948. ANZ)   

 

Staff shortages were still a problem at the school, but the inspectors were pleased to find that: 

no teacher takes more than two classes at the same stage and the permanent members 

of staff have classes at 2. 3 or 4 different grades – a very satisfactory division of the 

work from the point of view of both teachers and pupils. 
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 The 1950s 

The timetables between 1950 and 1957, seen below (fig: 30), show a busy and thriving science 

department. Some teachers not only taught science subjects but were also responsible for other 

curriculum areas. Ms “Pirie” mostly taught general science and biology, but also taught 

English. In contrast, Ms “Kniveton” taught mostly French and English, but was also required 

to teach human biology. While these timetables showed the willingness of staff to be flexible, 

they were also an illustration of the staff shortage issues which continued to be a problem. In 

1950, Rua Gardner informed the Department of Education that she had “very reluctantly” said 

farewell to two “highly skilled and efficient teachers” (Auckland Girls’ Grammar School, 

Annual Report, December 13 1950. ANZ). One of these teachers, Gardner noted, had been “in 

charge of Botany and Biology at the school” for almost ten years. 

 

Figure: 29 – Miss Odell’s chemistry class 5A1 1948. Auckland Girls Grammar School Archives  
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Figure: 30 – Science teacher timetables Auckland Girls’ Grammar School, 1950 - 1957.  

Archives New Zealand  
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In 1955, when writing to the educational authorities, Gardner noted that, again, with continual 

staff shortages “the hardest hit of all is the Science Department where Miss Hughes has to carry 

on with only one other trained teacher with science qualifications, and she is only in her second 

year of teaching” (Rua Gardner to the Superintendent of Education, March 09 1955. ANZ). A 

group of five teachers had also been “pressed into teaching science on the flimsiest of 

qualifications such as an interest in first aid or physiology, training in school dental service, 

and a stage one biology taken many years ago.” By the end of the year, when presenting her 

report to Department of Education, Gardner noted that not only had the school roll increased 

to 1077 students, but she had to contend with “twenty-two changes in staff” (Auckland Girls’ 

Grammar School, Annual Report, December 08 1955, ANZ). Gardner also noted in her report 

that because the school had “failed to secure a successor to Mrs. Clark:” 

the Sixth Form Chemistry forms were without a teacher for eight weeks until Miss 

Spence was able to come to us as a reliever and the School Certificate girls battled along 

on their own for five weeks until Mr. Moorcraft, a member of Mt. Albert Grammar 

School staff, took pity on them three weeks before the examination and ably coached 
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them for two nights a week after school hours. Our debt to him is great and we are most 

appreciative of his kindly action. 

 

The following year, in response to Gardner’s letter of concern, the Senior Secondary School 

Inspector wrote that he was “sorry to hear that you are still short of Science teachers” (Leonard 

Le Fleming Ensor to Rua Gardner, November 07 1956. ANZ). He believed that the shortage 

of teachers was also “reflected in every country in the East, and in most states in Australia.” 

As a possible a solution, the inspector suggested that “we may have to run some emergency 

training courses in science teaching in the near future.”  

 

In 1957, the inspectors’ report revealed the impact the shortage of science teachers was still 

having on the school. It was found that while “the school is fully staffed, the situation is not 

satisfactory. The shortage of suitable women applicants for science positions has been such 

that a full-time male assistant has had to be appointed” (Inspection Report on Auckland Girls 

Grammar School, April 1957. ANZ). The inspectors also found that the teachers responsible 

for teaching general science did not have the necessary qualifications to do so. One had studied 

“Biology I in an Arts degree,” and three teachers “were untrained and [had] only limited 

qualifications – Diploma in Cookery, Home Science and Bacteriology.” The sole male teacher, 

despite being a science specialist, was “inexperienced and untrained.” According to the 

inspectors, these factors made it “almost impossible for” the teachers “to provide a satisfactory 

coverage of all branches of General Science.” However, the inspectors did note that while being 

unqualified to teach general science, one teacher was “doing her best to give her form a 

reasonable course,” and gave credit to Rua Gardner who “was making every possible effort to 

obtain trained science staff.” 
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To address the broader issue of science teacher shortages, the government had proposed a 

science and mathematics course for women at teacher education colleges in New Zealand.118 

At the school’s prize giving, in reference to this proposal, Rua Gardner expressed concern that 

“New Zealand is pandering to its women and offering them easy ways to avoid measuring up, 

while the rest of the world is encouraging them to take responsible positions on equal terms 

with men” (The Auckland Star, December 11 1957, p. 6. NLNZ). She argued that not only 

would such a course “pander to Victorian ideas,” but women would avoid university study and 

“slide into the ranks of the post-primary service by the back door.” Gardner believed that since 

the course implied “life in a university laboratory is too strenuous” for women, it would be 

better “to have girls taught” mathematics and science “by fully-qualified men than by 

unqualified women.” 

 

The 1960s 

In 1961, the inspectors noted that while “science work” at Auckland Girls’ Grammar had been 

“handicapped by the shortage of trained staff,” this limitation was “in no way a criticism of the 

very fine work being done by retired teachers who continue to shoulder the responsibility for 

much senior work in the school” (Inspection Report on Auckland Girls Grammar School, 

March 1961. ANZ). The inspectors were also pleased to find that these teachers had “further 

increased the interest of the pupils in their subject” and there was a “demand by the senior girls 

for a place in the science classes.” Such interest also appears to have been extended to the 

newly introduced physics which was “taken by an outside teacher after school and on Saturday 

mornings.”  

 

 
118 The course appears to relate to Ensor’s suggestion, in his letter to Gardner, to have an ‘emergency training 

courses in science teaching.’ 
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While some fifth form science courses had inexperienced teachers, the inspectors were 

impressed by the way in which “full use has been made of the special qualifications of the 

[other] staff, to offer a range of subjects meeting the needs of the girls in various courses.” 

Details from a science department logbook,119 seen below (fig: 31), show that the following 

year the department was not only well-staffed, but there was also a permanent teacher 

responsible for teaching senior physics. Four years later, when Rua Gardner resigned, details 

in the same logbook (fig: 32) show that the number of science teachers had grown.  

 

 

 
119 The records were kept in a large ‘minute book’ covering department details between 1962 and 1975. The book 

also included course outlines and specific details about each course. 

Figure: 31 – Science department staff list 1962.  Auckland Girls Grammar School Archives  
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Rua Gardner’s successor, Louise Gardner, who had been the school’s head of the mathematics 

department, continued with her namesake’s legacy. In 1968, two years after her promotion, the 

inspectors were pleased to find that the science department was still “in the hands of a group 

of well-qualified teachers” (Inspection Report on Auckland Girls Grammar School, June 1968. 

ANZ). The inspectors also found that “in almost every class the girls were working 

purposefully and obviously enjoying their experiences in experimental science.” It was 

Figure: 32 – Science department staff list 1966.  Auckland Girls Grammar School Archives  
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similarly observed that biology lessons “showed evidence of sound scholarship, thorough 

preparation, and a good understanding of the nature of the subject at these levels”  

 

Despite the large size of chemistry classes, the inspectors’ observed students being guided by 

“a good programme of practical and theoretical work” and being “taught in a way which will 

prepare the girls well for further study.” They also noted that physics was not only being taught 

by “two well-qualified teachers” but due to their “energy and commitment” the subject had 

“become well established in the school.” Based on this evidence, students at Auckland Girls’ 

Grammar towards the end of the 1960s were fortunate to be receiving a well-grounded science 

education from a strong team of teachers. While modern science continued be valued as the 

school entered the 1970s, the details in Chapter Thirteen show how during the decades which 

followed the value declined.  
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Section Two 

Baradene 

 

The 1940s 

A key concern for Catholic authorities in New Zealand, regarding the Thomas Report, was that 

private schools were not offered financial support from the state to implement the common 

core curriculum (McClure, 2009). To provide resources, such as up-to-date science 

laboratories, it was claimed that “£10,000 would be required to equip St. Bede's College120 

alone” (NZEI, V026, December 1944, p. 363). Many Catholic teachers, like those within the 

state system, also questioned the suitability of non-academic students studying compulsory 

general science (Collins, 2003). The Consultative Committee responsible for the Thomas 

Report were subsequently criticised for not seeking representatives from within the Catholic 

education system (Collins, 2003; Lee & Lee, 2016). According to some members of the 

Catholic clergy, the lack of consultation meant that “Catholic secondary schools had been more 

planned against than planning” (NZEI, V026, December 1944, p. 363). However, not all 

concerns expressed by the Catholic authorities were based on the lack of financial support. 

Other concerns were in relation to how the secular nature of the core curriculum was at odds 

with the religious character of the Catholic secondary school system. 

 

In 1944, Dorothea Loughnan RSCJ, a member of Baradene’s Society of the Sacred Heart 

community, publicly criticised the proposals outlined in the Thomas Report. Loughnan was 

not only a “brilliant teacher and polemicist” (McClure, 2009, p, 83)121 but also a woman whom 

Archbishop James Liston122 saw as his intellectual equal (Reid, 2006). Given that Liston had 

 
120 A Catholic secondary school for boys in Christchurch. 
121 Loughnan taught Latin at Baradene. 
122 The bishop of the Auckland Catholic diocese. 
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attended a meeting at Baradene soon after the Thomas Report was published (Collins, 2003), 

it is likely that Loughnan’s Report on post primary education. A criticism (1944) 123 reflected 

what had been discussed by the Catholic teachers in attendance. Her key criticism was based 

on the Consultative Committee’s assumption that the proposed core curriculum could be 

devoid of references to God (Lee & Lee, 2016; McClure, 2009). Loughnan (1944) believed 

that education “may be literary, it may be scientific … but it has utterly failed if it has left out 

God” (p. 6). She therefore argued that God should not be excluded from the teaching of science 

because: 

His very fingertips are traced in biology, botany and physiology … Botany there is a 

record of what happens in nature, without a thought as to what ‘nature’ may be … the 

wonder they [the sciences] should awaken is stifled; questions of how, and whence, and 

why are evaded by scientific terms; as if a name were an explanation! (p. 20)124 

 

Loughnan’s concern was also shared by many other Catholic teachers (Collins, 2005b). Some 

argued that the “naturalism” of science “absolutely excludes everything supernatural or 

otherworldly” and while “no doubt there are mysteries say the Naturalists … [by] denying the 

supernatural, Naturalism, of course, denies the existence of Almighty God. (Zealandia, May 4, 

1944. Pompallier Diocesan Centre) 

 

A proposal had been made by the Catholic hierarchy to provide a curriculum suitable for 

Catholic secondary schools. However, it was found that an alternative curriculum would make 

it difficult for Catholic students to sit the same national examinations as their state school 

 
123 This book was part of a series of books published by the Catholic Teachers’ Association of Auckland. They 

were written by other notable Catholic academics such as Professor William Andersson who wrote The flight from 

reason in New Zealand education (1944). 
124 Interestingly, when attending the Society’s school in Timaru, Loughnan was awarded first prize for both 

“Elements of Christian Philosophy” and “Elements of Natural Science” (New Zealand Tablet, 13 December 1900, 

p. 6). 
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counterparts (Collins, 2003). Prime Minister Peter Fraser could also see how a country with 

two opposing curricula would be problematic and therefore “offered some olive branches over 

the Thomas reforms” by reassuring New Zealand’s Catholic bishops that the state accepted the 

value of Catholic schools and recognised their independence (Brosnahan, 2018, p. 74). While 

the Catholic reaction to the common core curriculum, particularly from the perspective of 

Dorothea Loughnan, suggested that Baradene’s relationship with modern science might still be 

tense, any tension that existed would be eased by the teaching expertise and passion for modern 

science of a contemporary from Loughnan’s Society of the Sacred Heart community. 

 

Norah Bradley RSCJ 

Norah Bradley RSCJ began teaching science at Baradene just prior to the core curriculum 

policies being implemented at the school. While Bradley’s degree was a Bachelor of Arts, the 

details of her qualifications seen above (fig: 33) show that she had also studied the sciences. 

Former principal and fellow science teacher, Winifred Vickers RSCJ,125 in her written 

recollections, noted that “Sister Bradley,” seen below (fig: 34), was “an excellent science and 

mathematics teacher” (Sister Vickers, Principal, 1944. Baradene College Limited Archives 

[BCLA]).  

 

A retired member of Baradene’s Society of the Heart community remembered Bradley as 

“strict but fair” (Van De Wetering, 2019), and other members found that she was “a brilliant 

 
125  Vickers was principal at Baradene for only one year in 1944. 

Figure: 33 – Norah Bradley’s qualifications.  Schedule of Information for Inspectors of Post-Primary Schools, 

1963. Archives New Zealand. 
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biology teacher, clear, kind, thorough, and respected by science-minded girls for decades” 

(McClure, 2009, p. 84). Former students similarly recall that Bradley was “a wonderful science 

teacher – time never dragged during her classes … she was an indefatigable worker and no task 

was too trivial … any girl in difficulty with her work would find help and encouragement from 

this kindly mother” (Young, 1980, p. 56). 

Elizabeth Snedden, who was taught by Norah Bradley, believed that it was Bradley’s 

background which made her an effective teacher. She had, “before entering” the Society of the 

Sacred Heart: 

been a school inspector [for] secondary schools in the state system … most of our sisters 

were educated in our own schools, so they came through the school then entered the 

Order as I did, but Norah Bradley came in from the big wide world from the outside. 

(Snedden RSCJ, 2019)   

 

Snedden also believed that it was Bradley who “fuelled my passion for ecology” because: 

Figure: 34– Norah Bradley RSCJ teaching geometry in the 1960s. Baradene College Limited Archives  



202 

 

 I was fascinated by ecology. It was just coming in at that stage – at least that’s the 

impression that it was new and interesting, and I did ecological studies at the little pond 

down … here on the site [the Baradene grounds] and that was fascinating. 

 

Such was Bradley’s influence that “by the time I was near the top of the school we were doing 

biology and I did biology for scholarship and got a national scholarship” (Snedden RSCJ, 

2019).  

  

Evidence also suggests that while the science laboratory at Baradene was considered 

“primitive” and that science was “poorly taught” (McClure, 2009, p. 84), after Norah Bradley’s 

arrival this situation changed.  In 1942, students noted that the inspectors “greatly admired our 

Science Room, where the Fourth Class were manufacturing Oxygen” (Cor Unum. Convent of 

the Sacred Heart, Remuera, Auckland. 1942.  BCLA).  Five years later, in 1947, it was noted 

on the back of the photograph seen below (fig: 35) that the “secondary [school] inspectors 

consider this to be a very well-equipped Science Room” (BCLA).  

 

Figure: 35 – Science laboratory 1947. Baradene College Limited Archives  
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The 1950s 

While Baradene’s fees were higher than other Catholic schools, the lack of state funding still 

placed restrictions on the teaching of science. In 1950, the inspectors found that “all pupils in 

the Third, Fourth and Fifth Forms take 3 periods of General Science. Again while this is quite 

adequate for the Core General Science it appears somewhat inadequate for presentation of the 

subject for examination purposes” (Inspection Report on the Convent of the Sacred Heart, 

Remuera, March 1950. ANZ). The inspectors also observed that while the “Biology and 

Nutrition sides” were “excellent and the practical work first class … the chemistry work of the 

core was not strong.”  It was similarly noted that “good work in elementary physics had been 

done,” but “more class practical work should be done in simple chemistry,” Despite these 

variations, the inspectors concluded that “the response of the pupils was excellent and the 

lessons seen were generally good. Two of these lessons could be classed as excellent.”  

 

In 1959, the inspectors found that “the work in Biology is of a good standard” and the “girls in 

the sixth form derive much benefit from being taught by the same teacher during their fifth 

form year, when the ground work can be laid for the University Entrance work” (Inspection 

Report on the Convent of the Sacred Heart, April 1959. ANZ). The inspectors also commented 

that while “immediate good results should not be expected,” the chemistry course was 

“developing in the hands of a capable and painstaking teacher who with practice will we feel 

achieve the success her pupils warrant.” Based on the inspectors’ comments that “resident 

teachers in Singing, Clothing and Science, are taken beyond the limits of what would be a 

normal day in a public post-primary school,” it appears that Norah Bradley and her Society of 

the Sacred Heart teaching colleagues worked exceptionally hard. 
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The 1960s 

In 1960, the fiftieth jubilee celebratory issue of the Baradene school magazine showed that 

many former students were furthering their study of the sciences. It was noted that “nursing 

seems to claim more and more of our young people” (Cor Unum, Golden Jubilee 1910-1960, 

Convent of the Sacred Heart, Baradene, 1960. BCLA). Thirty-six former students who had 

attended the school during the 1950s, were at different stages of their nursing training. Other 

former students were studying university level science. Seven were working towards 

physiotherapy qualifications, two towards home science diplomas, and another two students 

studying for a Bachelor of Science. One former student was also reported to be studying stage 

one geology, physics, and mathematics papers at university. These former students would have 

been taught by Norah Bradley thus demonstrating her influence and effectiveness as a science 

teacher. 

 

The school’s 1963 pre-inspection report indicated the senior science classes were growing. It 

was noted that the form five “Academic” class studied biology and the “General” class studied 

general science (Schedule of Information for Inspectors of Post-Primary Schools, 1963. ANZ). 

Twenty-seven sixth form students126 studied biology, ten studied chemistry, and three studied 

physics by correspondence. In the upper sixth form,127 four students studied biology and one 

student studied chemistry. While archival records show that Norah Bradley was still on the 

staff and Winifred Vickers had returned to teach at Baradene, the principal Winifred Mahar 

RSCJ, also supported senior students wishing to advance their studies in science (McClure, 

2009). To avoid distractions at home, Mahar provided a ‘day’ student who wished to study 

 
126 There were twenty-eight students in the sixth form 
127 There were five students in the upper sixth form – today’s equivalent of Year 13. 
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medicine, boarding accommodation at the school free of charge. She also hired physics and 

chemistry tutors and sought help from other schools.128 

 

In 1963, when visiting the school, the inspectors found science lessons being “taught in an 

imaginative and up-to-date manner by teachers who are enthusiastic and hardworking” 

(Inspection Report on Convent of the Sacred Heart, October 1963. ANZ). In reference to Norah 

Bradley, they noted that senior students: 

are fortunate to be studying Biology under the same very capable teacher in both the 

fifth and sixth forms. The subject is handled in a lively and methodical way, and it is to 

the teacher’s credit that she has kept herself right up to date with recent developments 

in the subject. 

 

Concerns  

Despite Norah Bradley’s capabilities, other observations made by the inspectors in 1963 

indicated that there were some weaknesses in the science department. They found that the 

chemistry teacher was inexperienced and while “a good standard was being achieved” by 

students, the “subject is treated in a bookish manner and practical work had been seriously 

skimmed” (Inspection Report on Convent of the Sacred Heart, October 1963. ANZ). The 

inspectors also found that while school’s laboratory was well-equipped, it was too small for 

“the amount of science being taught.” The staff were nonetheless “commended” for “their 

continued enthusiasm in spite of difficulties” such as Baradene’s growing student roll. 

 

 
128 Mahar had arranged for these students to attend Saturday morning laboratory lessons at St Peter’s College, the 

local Catholic boys’ secondary school in Epsom. 
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Three years later, with further roll growth, the inspectors found “the school … still trying to 

perform the impossible task of providing science for some 16 classes with only one under-sized 

laboratory” (Inspection Report on Sacred Heart Convent, Baradene, May 1966. ANZ). The 

teaching of junior science had also “deteriorated since the last visit” and it was found that “in 

almost every lesson classes were writing notes” and not conducting appropriate experiments. 

The inspectors attributed this ‘deterioration’ to “the difficult conditions under which staff and 

pupils are forced to work,” and the lack of schemes of work which meant that lessons had “little 

structure, continuity or real purpose in the work being done.” While senior biology continued 

“to be taught both efficiently and effectively” and the teaching of chemistry had improved 

significantly,129 the inspectors noted that if junior science did not improve “it is likely that the 

[future] senior science will deteriorate.”  

 

Improvements 

It appears that when reflecting on the observations made by the inspectors in 1966 the school 

acted accordingly. In 1968, the ‘Mistress of Studies,’130 Anne O’Rourke RSCJ,131 wrote a letter 

to the Senior Secondary School Inspector requesting that he “pay Baradene a visit in order to 

discuss with members of the Science Staff” (Anne O’Rourke RSCJ to J. D Mills, June 10 1968. 

ANZ). While this letter indicated that the school was seeking ways in which to strengthen both 

its junior and senior science programmes, O’Rourke also noted that Norah Bradley “would also 

like some advice as to how to arrange one of the laboratories for integrated General Science.” 

The plural reference to ‘one of the laboratories’ suggested that a much-needed extra laboratory 

had been built.  

 
129 The average for the 1966 School Certificate Biology examination results was 64% and Chemistry 54%. The 

highest mark for Biology was 82% (School Certificate marks for subjects offered for E.S.C. 1966. ANZ) 
130 Today the equivalent would be deputy principal. 
131  O’Rourke was also principal between 1970 and 1972. 
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In response to the poor-quality junior science lessons that had been observed by the inspectors 

in 1966, a detailed scheme of work had been written. An extract from the Second Vatican 

Council132 document Guadium et spes (1965),133 seen below (fig: 36) on the cover of the scheme 

of work also showed how the Catholic Church’s relationship with modern science was 

changing. This document was one of many which offered both religious congregations and the 

Catholic laity ideas about how the Church could function within a modern society rather than 

being set apart from it. The Second Vatican Council reforms therefore encouraged members of 

the Church to be more open to and accepting of modern science and its theories about world.  

 

According to Elizabeth Snedden, this approach was not new to members of the Society of the 

Sacred Heart community at Baradene. Prior to the Second Vatican Council, members of the 

community had been secretly reading scientific texts forbidden by the Church. Snedden 

explained that “we’ve never been afraid of the idea of evolution. … I know our sisters, that we 

took very early to Teilhard de Chardin … and we used to read anything we could get hold of” 

(Snedden, 2019). Pierre Teilhard de Chardin (1881-1955), whose ideas about modern science 

were contrary to the Church’s doctrinal teachings, was a Jesuit priest. Not only had he been 

forbidden by the Church to teach or publish his research,134 but as late as 1962 the Vatican’s 

“Holy Office” (Van Hee, 2014, p. 9) had warned and forbade Catholics who might be tempted 

to read de Chardin’s posthumously published work (Sutton, 2010).  

 

In keeping with the directives of the Second Vatican Council, the decision was also made in 

the late 1960s for the Society of the Sacred Heart to abandon the rule of enclosure. This decision 

allowed members of the Society to confer more freely with teachers beyond the confines of 

 
132  Also known as Vatican II. The Council’s first session began in 1962 and the last session ended in 1965. 
133  Also known by the title: Pastoral Constitution on the Church in the Modern World.   
134 His scientific research focus was palaeontology 
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Baradene (McClure, 2009). However, the post-1960s freedoms that were being experienced in 

wider society also meant that the Society experienced fewer women joining the congregation, 

leaving a diminishing ageing membership (Maxwell, 2017). The subsequent issue of having 

fewer members of the Society available to staff the school, meant that Baradene had to employ 

teachers from all faiths and life experiences. The details in Chapter Thirteen show how 

Baradene adapted to these changes and to the changes to New Zealand secondary school 

science education between the 1970s and 1990s. 

 

 

  

Figure: 36 – Baradene Science Department scheme of work cover page 1969. Archives New Zealand  
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CHAPTER TWELVE 

Science education in New Zealand 

Late twentieth century 

 

Introduction 

The accounts in Chapters Ten and Eleven have demonstrated that since the 1940s, despite some 

waxing and waning, the drive towards recognising the importance of modern science within 

New Zealand education was generally strong.  The purpose of this chapter is to show the 

beginning of a significant shift away from the strength of science in New Zealand secondary 

school education. It was a shift driven by intellectual, political, and the postmodernist 

influenced ideological forces of feminism and biculturalism. These forces, which emerged 

during the late 1970s, had gained traction throughout the 1980s. By 1993, their influence 

became evident in the emergence of a culturalist approach within secondary school science 

education policy. The growing popularity of constructivist learning theory also influenced 

education policy and its alignment with culturalist approaches helped with the decline in value 

given to modern science within the curriculum.  

 

The 1970s 

At the beginning of 1969 approved revisions for Forms 3-4 science were introduced in schools. 

These revisions were made by a committee that had been established five years previously 

(Cumming & Cumming, 1978). Some historians suggest that revisions to the science 

curriculum were required because educational authorities and teachers in New Zealand had not 

“adapted fully to post-1945 circumstances” (McLaren, 1974, p. 120, quoted in Lee & Lee, 

2008, p. 74). According to the General Science Revision Committee and not unlike Charles 

Roberts’ directive in the late 1950s (see Chapter Ten), the revisions were based on the 
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recommendation that “curricula should be planned as a continuous whole and so help to bridge 

the gaps in our school system, particularly between primary and post-primary schools” 

(General Science Revision Committee Forms I-IV, Proposed Syllabus in General Science, no 

date. ANZ).  

 

The Committee also believed that “a great deal of our science teaching today produces very 

little understanding of the fundamental processes of science, and for too long mere knowledge 

of isolated facts has been accepted as evidence of successful teaching.” In this sense, the 

Committee was critical of the pedagogical approach with the teaching of science and not 

modern science itself. To “foster a true understanding of science,” the Committee suggested 

that while the “authoritative nature of much teaching would have to disappear” a science-based 

focus should be maintained for the curriculum itself. They recommended that the “conceptual 

approach should be adopted” and that teachers should be “fully aware” of “the facts that should 

emerge from the experimental work.”  

 

A meeting was held later in 1969 with members of the Post Primary Teachers’ Association 

[PPTA] and representatives from the Department of Education. While the meeting was to 

review the science curriculum revisions and discuss Form 5 science, it was held on the proviso 

that “no firm decisions or commitments were [to be] sought” by either party (Relationship of 

FIII and IV Sciences and FV Sciences memorandum, R. W. Phillipps – Science Curriculum 

Officer, 1970. ANZ). The expectation of the Department of Education was that “any new 

science subject introduced must be educationally justifiable.” It was also expected that “the 

syllabuses of all science subjects should be aimed at the majority of pupils rather than a selected 

group.”  
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Members of the PPTA felt that “specialist sciences should not start until FV”135 and suggested 

that “the needs and interests of children do not always figure highly in deciding what sciences 

are offered. Factors such as prestige, teacher strength often appear to be more important.” 

While “traditionally a wide general education has been associated with a selected core of 

subjects,” members of the PPTA also suggested that “it could refer to a wide range of 

intellectual skills and that could be achieved by selection from a number of optional subjects.” 

Both the PPTA members and the Department of Education agreed that “a need exists for a new 

subject because “Science” is thought to be not viable for many girls.” This suggestion may 

have been linked to discussion regarding the “need for a new subject such as “Social Biology”.” 

It was also agreed by the “majority” that “schools should develop their own programmes to 

cater for” non-academic students. 

 

In 1974, other concerns were expressed in the journal of the New Zealand Association of 

Scientists about the way science was being taught in secondary schools. Academics, such as J. 

W. Heyes,136 were concerned that secondary school students were unprepared for the demands 

of studying science at university. Heyes (1974) had observed that universities were accepting 

students with “little knowledge of the subject beyond 5th Form level — or even with no 

previous knowledge at all” (p. 38). He argued that a deeper understanding of modern science 

was required at senior secondary school level because “the B.Sc. graduate must be trained to 

the level at which the ablest will have the opportunity to further man's knowledge of himself 

and his world” (p. 38).  

 

 
135 Form 5 
136 Heyes was a botany professor at Victoria University. 
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Heyes also argued that students more generally should be educated enough to “understand basic 

modern Science – its failures as well as its successes, its excitement for some and its importance 

and “relevance” for all.” (p. 39). J. F. Duncan137 (1974) held a similar view and believed that 

all academic abilities should study science at school because it gave “a much larger number of 

pupils not intending to specialize in science some appreciation of the modern scientific world” 

(p. 32). While the ideas of these academics showed support for the objective and universal 

features of modern science, other arguments alluded to constructivist ideas.  

 

Curriculum developer, C. Ralfe,138 (1974) was not only pleased to note that science education 

was beginning to move away from the “encyclopedic gathering of knowledge … which 

students were examined for the content knowledge they had memorized or retained” (p. 28), 

but also that the teacher need “no longer be a centre-of-stage figure in the classroom, guiding 

all activities and determining what each individual child shall do or learn” (p. 30). To add to 

his endorsement of the student-centred approach, Ralfe argued that “pupils themselves [would] 

have to accept a greater degree of responsibility” (p. 30). 

 

Similar constructivist ideas could be found four years later in the Educational Standards in 

State Schools report. While the practical programmes of junior science were “generally 

satisfactory,” the report noted that “there is too much exclusive reliance on textbooks or 

question sheets; such teaching is often pedestrian in quality and basic skills and techniques are 

not adequately taught” (DoE, 1978, p. 53). It had also been observed that some “sympathetic 

teachers” who developed “attractive programmes” intended to meet the learning needs of non-

 
137 Duncan was the head of the chemistry department at Victoria University. 
138 Ralfe worked for the Department of Education. 
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academic students, had “the examination content … watered down for them” (p. 53). This 

approach was to become more widely accepted in the decade which followed. 

 

The 1980s 

By the 1980s science education at a global level was moving towards ideas such as “promoting 

science as a cultural phenomenon” and the notion of “building on children’s existing 

knowledge and experience” (Hodson, 1993 p. 685). There was also a growing expectation for 

science teachers, when planning and delivering their programmes, to “consider a range of 

perspectives” because “after all, real life varies enormously between different countries, 

between different areas of the same country, and, of significance in the context of this 

discussion, between different social, cultural, and ethnic groups” (p. 685).  

 

Constructivism  

The growing popularity of constructivist learning theory, which was “one manifestation of the 

educational reach of postmodernism” (MacKenzie et al., 2014, p. 1057) enabled ideas such as 

those noted above to influence the curriculum. In New Zealand, critical education theorists 

argued that since “there is nothing ‘natural’ about these structures” of knowledge within the 

curriculum, they could therefore be seen as social constructions to “serve the interests of 

dominant social groups” (Coxon et al., 1998, p. 17). It was also during this period when 

postmodernist ideas were influencing educational theory that the Fourth Labour government, 

which had been elected in 1984, overhauled New Zealand’s education system.  

 

While the government had ushered in leftist social reforms, it had also introduced reforms 

based on neo-liberal economics (Openshaw, 2011). To address the concern about a government 

endorsing free market economic policies that were the antithesis of its socialist roots, a 
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“compromise position” was “later eventuated as a compatible solution” whereby ““left” and 

“right” political ideologies … were blended” (Openshaw & Walshaw, 2019, p. 127). Since 

“schools, as well as the curriculum, were profoundly influenced by the new order,” the 

‘compromise position’ enabled constructivist ideas “underscoring equity claims relating to 

gender and ethnicity” to infiltrate the education system (p. 127). Other infiltrating influences 

came from “Māori radical groups, feminists, radical academics, conservative pressure groups, 

cost conscious politicians, and Treasury” whose dissatisfaction with the education system led 

them to “demand radical educational change” (Openshaw, 2009, p. 15). 

 

Charmaine Pountney was drawn to “the whole constructivist thing” when working as visiting 

lecturer at Auckland Secondary Teachers’ College (Pountney, 2019). According to Pountney, 

Rae Munro (also see Chapter Ten) was: 

one of the leading exponents of [constructivism].139 He was a physics lecturer [at the 

College], but he developed constructivist teaching methods, along with several of the 

staff from the other sciences … he became a mentor of mine really. He was just very 

special in terms of his understanding of how children’s minds work, and how important 

it was to engage them in their own versions of what was happening around them before 

they could actually take in what people had proved about it … that was a very big 

learning thing for me before I went to Auckland Girls. (Pountney, 2019) 

 

Pountney also felt drawn to constructivism because based on her own science education: 

with the physics we did was not experimental mostly – I think we dropped a few things 

from a height and looked at temperature and a few things like that, but I have very little 

 
139 In her autobiography, Pountney (2000) also noted that Munro was the chair of the curriculum review group for 

the Post Primary Teachers Association [PPTA]. In 1977, he edited two science books, Explorations, for Form 1-

2 students. 
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recollection of most of it. I do remember – I found electricity and magnetism extremely 

confusing because of all the pluses and minuses – there didn’t seem any relationship to 

reality … in those days the ways of explaining science – almost entirely masculine. I 

remember the maths books … oh totally gendered. (Pountney, 2019) 

 

In 1985, when she was principal of Auckland Girls’ Grammar (see Chapter Thirteen), a 

Nuffield Scholarship enabled Pountney to travel to England and “explore the teaching of maths 

and science for girls – I went to the GASAT140 and also to an OECD meeting on the same 

subject” (Pountney, 2019). During her time there, she found many new ideas about 

constructivist approaches “because other parts of the world were doing a lot more work than 

New Zealand was at that stage – on the gendered nature of mathematics and science.” 

 

Charmaine Pountney was also aware, prior to visiting England, that “the University of Waikato 

had a very good centre for science and mathematics education research and Andy Begg and 

Beverly [Bell]” were key education lecturers there (Pountney, 2019). She “had been in contact 

with them and had done some training work with them.” When returning to New Zealand, with 

the help of Andy Begg and Beverly Bell, Pountney:  

set up that organisation WIMMSET 141 and teachers from all over Auckland joined that, 

and some of the women teachers were doing a really good job soon after that at Epsom 

and so on and getting girls into engineering school and so on.  

 

In 1987, Beverly Bell recalled the concerns that had arisen in the 1970s regarding the 

“mismatch between the logical structure of science and the way children learn science” (Bell, 

 
140 Girls and Science and Technology 
141 Women in Mathematics, Medicine, Science, Engineering and Technology 
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1987, p. 244). Bell believed that the recent Learning in Science Projects [LISPs] had “forced 

us to consider the learner's ideas and skills which she or he brings to the learning task, the way 

these ideas influence the learning process and outcomes, and different teaching and learning 

activities” (p. 244). She was also pleased to note that “growing influence on curriculum 

decision making in New Zealand is the important social concerns of race and gender equity 

and consultation, which the recent Ministerial Curriculum Review has highlighted” (p. 244). 

 

Curriculum Review 

In 1986, a Curriculum Review Committee met with teachers and different communities to 

consider how the school curriculum should be developed. While representatives from the 

Committee believed that it was “essential that all children, from whatever background, have 

the opportunity to learn the essential skills and knowledge that are needed to be effective in the 

world of today and tomorrow,” they also believed that an important aspect: 

of what schools must plan for is the way each child, from whatever cultural background, 

is shown to be valued in that everyday life of the school. The curriculum must reflect 

the cultural values of the local community. Different areas of knowledge are valued by 

different cultures ... areas of knowledge traditionally valued by Maori or other cultures 

must be given due value in the education of all New Zealand children (NZEI, V068, 

April 1986, p. 55)  

 

The Committee’s Draft Report was made public later that year and while suggesting a more 

progressive approach within education, the report alluded to the neoliberalism of the newly 

elected Labour government. It was noted that students “learning to take responsibility for their 

own learning” and “learning to live and work cooperatively and harmoniously with other 

people” was justified because although schools had previously showed value for “these basic 
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learnings, most of the syllabus content defined nationally [had] focused on … school schemes, 

weekly work plans – and certainly tests and exams – [with] attention mainly on the more 

academic areas of learning. (NZEI, V068, September 1986, p. 142). The Minister of Education 

therefore believed that the Draft Report was a “very liberating document” and that it would 

“set people free to do what they have been wanting to do” (p. 141). 

 

In contrast, two members of the Royal Society, Doctor M. Clark and Professor D. Vere-

Jones,142 were concerned that there was “little mention of science and technical education or 

any kind of curriculum content” (NZEI, V069, July 1987, p. 109). Clark and Vere-Jones 

believed that the curriculum review was: 

largely concerned with reporting views held on very general education issues by lay 

persons and interest groups and they [the Royal Society] express[ed] their “amazement” 

that a statement of this kind could represent the sum total of the Review Committee’s 

thinking on an issue of national importance in a major policy document. (p. 109) 

 

Both academics also argued that “public and political attitudes towards science must be 

changed, because those attitudes govern not only the way teachers are selected and trained, but 

also current educational priorities and funding” (p. 109).  

 

The ideas supporting the revisions in the Draft Report showed the growing influence of 

postmodernist ideas supported by constructivist learning. Beverly Bell suggested that the 

revisions should include “developing teaching and learning activities to help students construct 

understandings about their biological, physical, and technological worlds that are meaningful 

 
142 Dr M. Clark and Professor D. Vere-Jones of the Mathematics Department and Institute of Statistics and 

Operations Research at Victoria University. 
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and useful for them” (Bell, 1987, p, 248). The beginning of a shift towards culturalist ideas 

could be seen in Bell’s suggestion that teaching and learning activities should be developed to 

“help more students feel a part of a sense of belonging to science, by using the experiences, 

interests, and concerns of girls, Maori and Polynesian students in the classroom as well as those 

boys” (p. 248).  

 

During the 1980s, the project ‘Science Aotearoa’ was formed within the Department of 

Education’s Form 1-5 Curriculum Review in Science [CRIS] group. The purpose of CRIS was 

to review the science curriculum to align with “constructivist psychology, generative learning 

and interactive teaching that have emerged from the Learning in Science Projects of Waikato 

University” (Jesson, 1992, p. 85). Science Aotearoa was intended to enable Māori students to 

have greater access to the study of science (Jesson, 1992). However, those responsible for 

Science Aotearoa did not publish their own curriculum document because of a “clash of 

agendas” (Stewart, 2010, p. 93). This ‘clash’ was created by opposing pedagogical and 

epistemological ideas regarding the connection between constructivist and Kaupapa Māori 

learning approaches. Despite this opposition, ideas about scientific knowledge based on both 

constructivist and Kaupapa Māori approaches were to become widely accepted thus showing 

their symbiotic relationship. The relationship provided the foundation from which culturalist 

ideas such as those supported by Beverly Bell above would influence the science curriculum – 

particularly in the twenty-first century which followed (see Chapter Fourteen). 

 

The CRIS group also supported teachers and education lecturers with the production of the 

book Girls and Science, Draft Inservice Kit (also see Chapter Three). This book was driven by 

the concern about “the under-representation of girls and women in science and technology” 

(DoE, 1986, p, 4). Based on the idea “that positive action programmes are needed if equity is 



219 

 

to be achieved” (p. 4), the contributors to the book focused on issues such as sexism in the 

classroom and the low interest of females in physics. Suggested activities for teachers seen 

below (figs: 37 and 38), included reflecting on the extent to which their classroom was sexist. 

According to Charmaine Pountney, science education reflected the dominance of European 

culture and males within the sciences. She suggested that: 

what I learnt about the whole process was that, really, the reason why I dropped out of 

some subjects [when attending secondary school and university] was exactly why Māori 

students dropped out and Samoan students dropped out only too often. It wasn’t 

because we weren’t good at maths, or unable to understand science, it was because 

there was a total lack of relevance, and you can’t underestimate the importance of 

relevance in learning to young people. (Pountney, 2019) 

 Figure: 37 – Girls and Science, Draft Inservice Kit. 1986. Department of Education 
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Constructivism gains strength  

By the late 1980s constructivist theory had gained wider influence within New Zealand 

education. Lecturers at Hamilton Teachers’ College, where Charmaine Pountney would soon 

be principal (see below), were advising teachers to be “aware that for many questions there is 

no one “right” answer” when a student demonstrated their learning (NZEI, V070, May 1988, 

p. 58). In this educational climate influenced by postmodernism, the expectation for teachers 

was to accept: 

several possible useful answers or explanations … where there is only one socially 

acceptable answer, do not unquestioningly accept a "right" answer from a pupil; ask the 

Figure: 38 – Girls and Science, Draft Inservice Kit. 1986. Department of Education 
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pupil why he/she thinks that, or how he/she knew about that. Similarly, if a child gives 

a “wrong” answer in such a context then question the child in the same way. (p. 59) 

 

Teachers were also advised that children studying science should be free to “construct ideas 

which are unintended by the teacher” (NZEI, May 1988, p. 60). This advice was not only 

because “teachers are not sensitive to, or do not have readily available strategies to find out, 

the ideas that pupils bring with them to lessons,” but also in view of the “sole emphasis or over-

emphasis on transmitting knowledge to pupils … for content rather than an interest in pupils' 

developing ideas” (p. 60). 

 

The 1990s and a shift towards culture 

These constructivist influences continued into the new decade and could be found in a review 

of the secondary school science curriculum. Members of the New Zealand Educational Institute 

[NZEI] stated that the proposed Form 1-5 science syllabus had “the potential to empower 

teachers” because it “looked not only at knowledge and skills but also the context in which the 

content is learned” (NZEIs Submission to the Taskgroup for a Review of Science and 

Technology Education. August 28 1991. NZEI, emphasis added). The growing ideological 

influence of biculturalism also provided the context for NZEI members to support the inclusion 

of the principles of Treaty of Waitangi. They believed that the inclusion of these principles 

within the curriculum would help to “demystify the concepts and language evident in science 

in the past, which often served to alienate teachers and children.”  

 

Charmaine Pountney, following her appointment in 1989 as principal of Hamilton Teachers’ 

College, also “insisted that it [the College] model a bicultural partnership” (Pountney, 2000, p. 

125). While Pountney’s ideas and her advocacy for constructivist approaches were generally 
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accepted, they did not find favour with some academics within the science education faculty. 

She recalled: 

when I was at Waikato University, 143  I was quite close to the SMER144 people …  there 

were a couple of them that were totally opposed to constructivist teaching … one of 

them actually, his real passion was war – I managed to persuade him to go and join the 

Department of Defence Studies when we merged with the university. He was a Rhodes 

Scholar, highly intelligent fellow … he’d been away for a year at Oxford, Cambridge 

or somewhere … came back in the middle of my first year at the teachers’ college and 

stood up and said “all this constructivist education is nonsense” at staff meetings and 

things like that; “people have to learn the facts.” (Pountney, 2019) 

 

In 1993, the year after Pountney left the University of Waikato, the final draft of Science in the 

New Zealand Curriculum was published. The curriculum document had not only adopted a 

constructivist approach by stressing “the need for initial learning in science to be set within 

contexts which are meaningful to students” (MoE, 1993, p. 5), but also showed a shift towards 

culture by advising teachers that Māori students should also “learn science which 

acknowledges and values Maori scientific knowledge” (p. 12). This advice was based on the 

pedagogical assumption that Māori students would “use their preferred learning and 

communication styles, such as co-operative learning and holistic approaches; and have oral 

contributions recognised for both learning and assessment purposes” (p. 12). 

 

 

 

 
143 The year after her appointment, it had been decided to merge the College within the University of Waikato. 

Pountney subsequently became both principal and dean and worked within this role until 1992. 
144 Science Mathematics Education Research. 
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Reaction to science education in New Zealand 

Some academics in New Zealand were alarmed about the impact these curriculum 

developments would have on secondary school science education. Australian academic 

Michael Matthews,145 on his arrival in 1992 to work at the University of Auckland, found that 

“the country’s science education establishment – curriculum writing, examinations, graduate 

student programmes – had been taken over lock-stock-and-barrel by constructivists” 

(Matthews, 2021, p. 199). According to Matthews, it was the “Waikato group,” including 

Charmaine Pountney and Beverley Bell, who: 

had brought the true constructivist religion back to New Zealand and, as it is a small 

country, they just needed to fill maybe four or five key positions in universities and the 

government’s Education Unit, in order to have control over the nation’s science 

education. (p. 199) 

 

Such was Matthews’ concern that soon after the publication of the Science in the New Zealand 

Curriculum document, he was reported to have claimed that it was driven by a “loony insidious 

doctrine” (The Press, 28 June, 1995. Bell, 1995 npn).  

 

Others suggested that Michael Matthews had misunderstood the constructivist teaching and 

learning approach. According to Phillip Butler,146 the University of Waikato Learning in 

Science Projects (see above) were designed “to make the science teachers of New Zealand 

aware that when you teach people you have to take into account what they already know [rather 

than] the teacher feeding facts and formula, and students parroting back the “facts”” (The Press, 

07 August 1995. Bell, 1995). While Matthews agreed with this notion insofar as “good teachers 

 
145 Matthews was the Foundation Chair of Science Education at the University of Auckland for a year. 
146 Butler was a University of Canterbury associate professor and head of the physics and astronomy 

department. 
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should find out what their students know before teaching them new ideas,” he also believed 

that “science is just too complex for most students to ‘construct’ it through their own 

experiments – it has to be taught by teachers who understand how it fits together” (City Voice, 

15 June 1995. Bell, 1995, npn). Here Matthews was alluding to the confusion between 

psychological constructivism and social constructivism (see Chapter Three) and the 

detrimental effect such confusion has on the epistemological aspects of studying science.  

   

Zoologist, John Darby, in support of Matthews, suggested that while “liberalist educators” have 

tried to make science more “user-friendly to a wider audience” of students, they fail “to 

communicate the rigours of science,” and therefore “the best of our science hopefuls … suffer 

under a constructivist culture” (The Otago Daily Times, 24 June 1995. Bell, 1995, npn). Bruce 

McMillian147 similarly believed that “there is a very significant body of knowledge which we 

designate as science. Those who teach in areas drawing on that body of knowledge need to be 

as fully conversant with it as possible” (Otago Daily Times, 03 July 1995. Bell, 1995, npn).  

Matthews’ critique of Science in the New Zealand Curriculum had the most support from Lydia 

Austin148 who argued that it had: 

taken a couple of thousand years and many minds to begin to be able to analyse the 

world around us and to develop a coherent explanation … If potential scientists are to 

be helped to build up their own coherent and scientifically accurate structure of ideas, 

then these ideas must be investigated in a logical and coherent manner. (City Voice, 15 

June 1995. Bell, 1995, npn) 

 

 

 
147 McMillan was an education lecturer at the University of Otago. 
148 Austin was a senior science education lecturer at the University of Auckland. 
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The shift towards culture is not enough 

The constructivist approach of the 1993 Science in the New Zealand Curriculum document 

may have supported a shift towards culture in science education, but members of the National 

Association of Māori Mathematicians, Scientists, and Technologists [NAMMSAT] believed 

that the shift had not gone far enough. NAMMSAT was established in 1994 with the purpose 

of increasing “Māori participation and achievement in the fields of science, mathematics and 

technology” (Ministry of Māori Development [MMD], 1995, p. 7). At the 1995 NAMMSAT 

conference “the problem with Western science” was raised by indigenous academic attendees 

from both New Zealand and from overseas when discussing why Māori participation within 

the sciences needed to increase (MMD, 1995, p. 15). In reference to ‘western’ scientists who 

“always think they’re right, not different,” it was suggested that: 

our [indigenous] people …  talk about the visible world, but we also know there is an 

invisible world and the reason the other people can’t understand it is because they can’t 

put their arms around it and define it not take it apart nor see it. (p. 17) 

 

Mason Durie,149 in support of this view, argued that: 

one of the problems with ‘science’ is that it breaks into smaller and smaller parts and 

the boundaries get stronger. Whereas Māori are interested in an integrated approach to 

development, one of the trends in science over the years has been to break it up. I 

suspect this is an opposing force to the force that Māori are more comfortable with. (p. 

13) 

 

 
149 Durie (Rangitāne, Ngāti Kauwhata, Ngāti Raukawa) studied medicine at the University of Otago. 
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John Tamahori150 believed that modern science could not be “culture-free” or “identity free,” 

and argued that “fitting ‘science’ to a set of criteria that is non-cultural, or non-power based is 

a way to retain power” (p. 10). To support this notion, Tamahori, suggested that those who did 

not agree that “Māori science” had scientific properties were threatened and saw it as a 

“competitor for resources” (p. 10).  

 

The ideas of Pākehā151 who supported culturalism within the science curriculum were also 

discussed at the NAMMSAT conference. Māori academic, Elizabeth McKinley,152 in 

agreement with Pākehā educator Jane Gilbert’s153 critique of the science curriculum, argued 

that: 

one of the purposes of teaching a subject in school is to reproduce the knowledge of the 

subject. However, in doing so, one also reproduces the assumptions which the subject 

was founded. Hence, science education involves the reproduction of all the assumptions 

that go to make up science as a body of knowledge. (p. 42) 

 

McKinley also noted the similarities that could be found in Gilbert’s work with feminist ideas 

about science and indigenous knowledge (see Chapter Three). She suggested that: 

there has been a considerable body of literature (mostly feminist but concerning other 

groups) that has argued that the assumptions inherent in science exclude various groups 

… if we accept this line of argument and, at the same time, want science education to 

have some empowering effects, then we have some issues to address. (p. 42) 

 

 
150 Tamahori served as the Joint Policy Chair for the Ministry of Māori Development. 
151 A New Zealand citizen who does not have a Māori whakapapa connection (ancestry). 
152 McKinley (Ngāti Kahungunu ki Wairarapa, Ngāi Tahu) studied chemistry at the University of Otago. 
153 While Gibert’s teaching qualifications were for teaching English as second language, she taught secondary 

school science. 
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Ideas and arguments such as those presented at NAMMSAT conference were to become 

increasingly influential in the twenty-first century. The extent of their influence, which is 

discussed in Chapter Fourteen, can be seen in relation to recent secondary school science 

curriculum changes and national assessment framework proposals. The details in the following 

chapter show the responses of Auckland Girls’ Grammar and Baradene to science education 

developments during the last three decades of the twentieth century – including the shift 

towards culture.   
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CHAPTER THIRTEEN 

Auckland Girls’ Grammar and Baradene 

Late twentieth century 

 

Introduction 

The account in the previous chapter illustrated the beginning of the shift towards culture within 

secondary school science education during the 1980s and how the shift gained traction during 

the 1990s. In this chapter, I describe how Auckland Girls’ Grammar and Baradene developed 

their science programmes and provide evidence of the schools’ response to this shift.  Section 

One shows that while under Louise Gardner’s leadership science was still strong at Auckland 

Girls’ Grammar, the culturalist approaches introduced during Charmaine Pountney’s 

leadership indicated that the value given to modern science at the school had changed. Section 

Two shows how Baradene continued to accommodate a strong science programme despite 

significant changes to the governance of the school. By the end of the century, while having 

successfully adapted to these changes, the school appeared to be at odds with the educational 

policy changes that were moving secondary school science education in New Zealand towards 

the influence of culture. 

 

Section One 

Auckland Girls’ Grammar 

 

The 1970s 

At the beginning of the decade, the science department at Auckland Girls’ Grammar was still 

well staffed. The science staff list below (fig: 39) shows that by 1971 there was also a seventh 

form science course. In 1973, the inspectors noted that while “the science department is well 
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organised and programmes of work are all suitable and appropriate,” they found that “the 

present inadequate laboratories and cramped conditions prevent full use being made of 

equipment and teacher expertise” (Inspection Report on Auckland Girls Grammar School, 

October 1973. ANZ).  The inspectors were also concerned that given “the change-over of 

younger staff” across the school was “rapid,” it was: 

unfortunate that school organisation demands that some teachers involved with two or 

three senior science classes, be engaged in a subject other than science for the remainder 

of their teaching programme. 

 

 

Figure: 39 – Science department staff 1971.  Auckland Girls Grammar School Archives  
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Despite this concern, the inspectors found that senior science subjects were taught at an 

acceptable standard. Biology was “being maintained throughout,” chemistry teaching 

standards were “sound,” and physics students were “working well, with appropriate texts and 

courses of work.” The inspectors also believed that the fifth form science course being offered 

would serve students well should they choose to study the three branches of the sciences in the 

sixth form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The same year, Elaine Craig154
 wrote an evaluation report for the science department. It appears 

that the concerns expressed by the inspectors about the staff turnover at the school and the 

demands on senior science teachers had been less a concern for her. In the report Craig noted 

that “on the whole the staffing situation in this Department has been relatively stable,” and 

included a staff list seen above (fig: 40) showing teacher qualifications and teaching 

 
154 Craig was responsible for the science department from 1973 until the late 1980s (Northey et al. 1988), 

Figure: 40 – Report of Head of Department, 1973. Auckland Girls Grammar 

science department staff. Archives New Zealand  
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responsibilities (Report of Head of Department, 1973. ANZ). Craig also noted that chemistry 

was studied by seventy-one students and roughly divided equally from form five to form seven. 

Except for one seventh form period, all chemistry lessons were taught in the laboratories. 

According to Craig, there were five laboratories where “science can be taught. Lab. 3 is set up 

for Senior Chemistry, Lab. 19 for Physics, Lab. 7 for Science, [and] Labs 8 and 43 for Biology” 

(Report of Head of Department, 1973. ANZ).  

 

Auckland Girls’ Grammar students continued to study towards science related degrees at 

university.  Between late 1970s and 1985, twenty-four former students graduated with degrees 

in medicine (Northey et al.,1988). During that period, four former students were also awarded 

doctorates for research in obstetrics and gynaecology, chemistry, science, and psychology. 

Others graduated with bachelor’s degrees in veterinary science, agricultural science, 

architecture, and engineering. The success of these former students was largely due to a science 

department that since the late nineteenth century had continually valued modern science. In 

1978, Louise Gardner’s resignation signalled the end of an era at the school and the beginning 

of a period which brought forth significant changes. 

 

Charmaine Pountney 

While Gardner’s ability to accommodate the growing ethnic diversity of students at Auckland 

Girls’ Grammar was “largely due to her understanding of how to integrate a growing number 

of pupils from widely different races” (Northey et al., 1988, p. 206), the focus for Charmaine 

Pountney, her successor, would be on “why certain groups of students were doing poorly 

compared with others” (Pountney, 2019). Pountney believed that the reason why ‘certain 

groups’ were underperforming at the school was because of the way:  
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the school was structured. So, they were put into bottom classes … and given second 

rate teachers … you gave your good teachers your best classes in those days … so we 

did eventually manage to abolish streaming about halfway through my time there.  

 

According to Pountney, Louise Gardner was “appalled at my appointment because she thought 

I was far too radical and dangerous” but conceded that “’the school needs to change and that’s 

why I’m [Gardner] leaving because I do not want to be a part of changing it.’ She had fifty 

years there … so I could understand that” (Pountney, 2019). 

 

The 1980s 

Following Charmaine Pountney’s appointment, student success within the sciences continued. 

In 1980, Pountney noted in her annual report that six school leavers had been accepted to study 

medicine and at the Auckland Science Exhibition, students “Merrin Smith and Tracey Wilson 

won first place in the Food Technology section and second in Natural Science Experimental; 

Mary Asi and Mareta Uelese won first place in the Corrosion section; and two other groups 

were highly commended” (Auckland Girls’ Grammar School Annual Report, 1980. AGGSA). 

At the time of her appointment Pountney acknowledged that she: 

was really lucky to have a couple of quite brilliant – several really good maths and 

science teachers … my deputy principal, Elaine Craig, was a really good teacher of 

chemistry and junior science, and a highly able woman and a very fine teacher … and 

we had a physics teacher – a full-time physics teacher – an amazing woman whom the 

staff adored. Really, really good with senior students; not so good with juniors, but she 

had been a scientist with DSIR155 and she still is a very special person … there were 

 
155 Department of Scientific and Industrial Research 
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several other really good teachers and we also managed to recruit some good young 

physics and chemistry teachers. (Pountney, 2019) 

 

Despite having a strong science faculty, Charmaine Pountney also recalled difficulties keeping 

science teachers at the school – “we always had problems, but the first problem I had was 

biology – we were going to be a whole teacher short and [then] I met a friend of mine who left 

teaching” (Pountney, 2019). This friend had left teaching to do “radical feminist work in the 

community,” but Pountney: 

 persuaded her to come part-time for a term – she ended up coming full-time teaching 

human biology and being absolutely amazing teacher for the next twenty years … 

because she was teaching the biology that the kids needed to know for their own lives, 

as human biology was in those days – and she had a real natural enthusiasm for the 

sciences that was catching to kids. (Pountney, 2019) 

 

Given the friend’s ‘radical feminist work,’ it is likely that she shared Pountney’s ideas about 

constructivism and her commitment to biculturalism. When Pountney first introduced changes 

to the school based on these ideas, she also found little resistance from members of staff 

because they: 

knew what needed to change, and maths and science staff were very keen to do the best 

and when I talked to them about the unit at Waikato University [see previous chapter] 

they wanted to get in touch with them straight away to see what they [teacher education 

lecturers from the University of Waikato] could recommend, and so they came up and 

talked to [the mathematics and science department]. (Pountney, 2019) 
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The acceptance of Pountney’s constructivist ideas about learning at the school and her 

encouragement of staff to seek support from the University of Waikato indicated the beginning 

of the shift towards culture in the science curriculum at Auckland Girls’ Grammar.  

 

In 1984, five years after Pountney’s appointment, a report submitted to the Department of 

Education based on the feedback from staff about the core curriculum review showed the extent 

of this shift. The report informed the Department that teachers from across all faculties at 

Auckland Girls’ Grammar believed that it was “tragic that the present review is based on a 

curriculum model (subject labels, subject boundaries and lack of examination of skills, content, 

attitudes, in any theoretically valid way) more appropriate to the 1930s than to the 1980s” 

(Submissions on the review of the Core Curriculum from the Staff of Auckland Girls’ Grammar 

School, 1984. AGGSA). There was also the concern that minimum time allocations for core 

subjects were “too rigid” and would only serve the learning needs of middle-class students. In 

reference to students who may have “recently arrived from a Vietnamese refugee camp,” it was 

suggested that these students should spend less time being taught core subjects and follow a 

“curriculum in terms of modes of inquiry and types and skills and knowledge needed to obtain.”  

 

The references in the report to the socio-economic class and ethnicity of students showed that 

the focus on knowledge within the curriculum had shifted towards a focus on the background 

and culture of the knower. This shift in focus was also evident by details in the report that 

“applaud[ed] the inclusion of the section on Taha Maori156 and the insistence that this is 

essential in the New Zealand education system” (Submissions on the review of the Core 

Curriculum from the Staff of Auckland Girls’ Grammar School, 1984. AGGSA). In reference 

to the school’s focus on the Māori knower, Charmaine Pountney was thankful for “being 

 
156 The Māori perspective. 
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challenged by people like Patricia Grace157 and other Māori educators about what we were 

doing, and that helped, but then looking at specific teaching that related kids’ interests to what 

we wanted them to learn” (Pountney, 2019). 

 

Ngā Tūmanako o Kahurangi 

It is likely that the ‘challenging’ ideas of Māori authors and educators also led to establishing 

the Ngā Tūmanako o Kahurangi158 unit at Auckland Girls Grammar. Pountney does not take 

credit for its foundation “but yes, it happened in my time … the school, when I went there, the 

staff were ready to change” (Pountney, 2019). The purpose of the Ngā Tūmanako o Kahurangi 

unit, which had evolved from the school’s whare wānanga,159 was to create a learning 

environment specifically for Māori students (Northey et al. 1988). In 1987, Ngā Tūmanako o 

Kahurangi began by introducing a third form class for Māori students and the following year 

a fourth form class was added with “all subjects … taught in Maori or in a bi-cultural manner.” 

(Northey et al., 1988, p. 221). 

 
157  Grace (Ngāti Toa, Ngāti Raukawa, Te Ati Awa) is a Māori author. 
158 Breath of hope for something precious. 
159 House of learning. This learning unit was established in 1983. 

Figure: 41 – The aims. Form 3 & 4 Science – Kahurangi, 1988. Auckland Girls Grammar School archives  
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The Kahurangi programme was taught in both Te Reo160 Māori and English and followed a 

thematic approach. It had been decided that some “themes will have more “Mathematical” 

content while others have more “Science” content,” and “at present there is a leaning towards 

the Natural Sciences” (Form 3 & 4 Science – Kahurangi, 1988. AGGSA). To support a 

bicultural approach within the programme, students were taught ‘Kahurangi science.’ This 

course was designed to have “less emphasis on written work and more emphasis on oral and 

group work.” Pedagogically, “co-operative interactions” were “encouraged” and 

epistemologically “the focus” was “more concerned with people than isolated facts.”  

 

While the programme’s aim of “bicultural curricula” meeting “the needs of the tangata 

whenua”161 seen above (fig: 41) had good intentions, it did not reflect the universal and 

objective features of modern science. The examples of fourth form student learning activities 

seen below (fig: 42) such as “how to travel canoe (sic)” and “how to store” food “dehydrated 

vs fresh” suggested a greater observational focus than theoretical. The learning outlines for 

Kahurangi Science also illustrated the tension between an understanding of world through 

modern science and an understanding based on culture. On the one hand, third form students 

were to develop an understanding about the “plant concept” and the “living concept” by 

applying “ideas of classification” (fig: 43), and on the other they were to discuss “wairau”162 

and “why karakia163 [is] used.” In a similar manner, fourth form students were to develop and 

understanding of “plate tectonic theory” alongside the legend of “Maui and Te Ika a Maui” 

(fig: 44 ).164 

 

 
160 The language. 
161 Māori as the original inhabitants of New Zealand – people of the land. 
162 Spirit 
163 Prayer/incantation/worship 
164 According to Māori legend, Maui used the magic jawbone of his grandmother to catch the large fish Te Ika-a-

Māui – known as the North Island of New Zealand. 
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Fig: 42 – Fourth form outline. Form 3 & 4 Science – Kahurangi, 1988. 

Auckland Girls Grammar School Archives  

Fig: 43 – Third form outline. Form 3 & 4 Science – Kahurangi, 1988. 

Auckland Girls Grammar School Archives  
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A report that was filed amongst the Kahurangi Science documents at the Auckland Girls’ 

Grammar archives suggest that the ideas of art educator Peter Smith also influenced the course.  

In his report, Smith argued that the “Europeanised input” within the school curriculum in New 

Zealand meant that “the virtues of wholeness and completeness of Maoritanga have been 

advanced against the divisiveness and compartmentalisation of European culture” (European 

influences on New Zealand culture: Response to proposals for a “Kiwitanga” definition, 

October 27, 1982. AGGSA). This argument was based on Smith’s belief that “the 

compartmentalised system of subject instruction in secondary schools” had “limited effective 

integration of subjects” (Smith, 2014, p. 61). He also believed that the separation of subjects 

Figure: 44 – Fourth form outline. Form 3 & 4 Science – Kahurangi, 1988. Auckland 

Girls’ Grammar School Archives  
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had “brought them into competition with each other and inhibited the enrichment of all” (p. 

61).  

 

The contrast Smith made in his 1982 report between Māori ‘wholeness and completeness’ and 

European ‘divisiveness and compartmentalisation’ showed a feature of the bicultural ideology 

that was beginning to influence New Zealand education. His critique of the curriculum 

structure and his belief that “reduced content for many subjects might better permit the 

development of understanding of subject purpose … and broaden the overall cultural 

perspective” (European influences on New Zealand culture: Response to proposals for a 

“Kiwitanga” definition, October 27 1982. AGGSA) also showed the influence of ideas about 

knowledge underpinned by postmodernist relativism (see Chapter Three). 

 

In 1988, similar ideas about the structure of the curriculum could be found in the school’s 

Science Department Report. It was noted that the department did “not to rigidly follow 

inflexible schemes of work” but allowed “thematic lessons in which a range of activities allow 

the students to work at their own pace” (Science Department. 1988. AGGSA). In reference to 

junior science, the report also noted that: 

some years ago the Science Department produced standard sets of tests for all junior 

science topics but after a few years trial discarded these. They tended to lead to dullness 

in teaching, irritation for teacher (sic) pursuing a thematic approach, and unnecessary 

conformity.  

 

While members of staff at Auckland Girls’ Grammar were generally open to challenging 

‘unnecessary conformity,’ Charmaine Pountney (2000) found that others had in fact become 

“tired of changes” and she conceded that it was “unlikely that we would achieve any radical 
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structural change within AGGS in the near future” (p. 117). To further her commitment to 

issues in relation to Māori sovereignty and feminism, Pountney resigned at the end of 1988. 

She believed these issues could be explored more fully in other domains “without causing the 

school embarrassment or anxiety” (p. 117).  

 

The 1990s 

Maureen Wilson, who succeeded Charmaine Pountney, showed the same “special commitment 

to working for equity for women, the tangata whenua and other ethnic minorities” (Maureen 

Wilson. Attachments to application for appointment as Principal, Auckland Girls Grammar 

School, October 09 1988. AGGSA). The influence of Wilson’s commitment to these issues 

could be found in the science department and showed how the school, under her leadership, 

continued to give priority to the culture of the knower over knowledge within the curriculum. 

While the department wished to “equip the students to function in a modern technological and 

scientific culture,” the “local curriculum goals at Auckland Girls’ Grammar School are 

designed to meet the specific needs of the young women in a bi-cultural, ethnically diverse 

urban school” (Science Forms 3-5. 1990. AGGSA).  

 

The science department had also been trialling relevant teaching resources in relation to the 

imminent proposed changes to the Form 1-5 science syllabus (see previous chapter). These 

resources had been “carefully selected to ensure the curriculum is non-sexist and non-racist 

and that Maori perspectives are reflected.” The careful selection of this material was to ensure 

that the teaching of science would “address the issues of equity and the Treaty of Waitangi” 

(Science Forms 3-5. 1990. AGGSA). Maureen Wilson showed further support for biculturalism 

within the curriculum when referring to the New Zealand Bill of Rights Act [NZBRA] and the 

Treaty of Waitangi. At the school’s prizegiving, she told parents that any claims that “real 
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learning and … the proper curriculum” would be compromised by a commitment to the Treaty, 

were “rubbish (1990 Senior Prizegiving. AGGSA). According to Wilson, the Treaty of 

Waitangi was “part of the real curriculum and the real world.”  

 

In 1992, while the inspectors found that in accordance with the NZBRA “the school's 

obligations to the Treaty of Waitangi are well developed in the school's charter and 

curriculum,” they also found that: 

in most science subjects the level of student achievement is below expectations.  This 

is indicated by the analysis of the 1990 and 1991 University Bursary results which 

shows that in the three seventh form sciences students have been averaging two to eight 

marks less than they gain for their other subjects.  The School Certificate science mean 

has been two marks below the mean these students are gaining in their other subjects. 

(Education Review Office. Auckland Girls’ Grammar School. September 30 1992. 

ANZ). 

 

The following year, to address this poor performance and to implement the revised national 

curriculum,165 it was noted in the report AGGS: Directions 1993-96 (AGGSA) that the focus 

for Auckland Girls’ Grammar was to revamp “our courses to ensure students study the required 

learning areas, develop the essential skills, attitudes and values and that the guiding principles 

are observed.” There was little mention in the report about curriculum content when proposing 

future goals. Any links to the curriculum were in relation to investigating “how the “seamless 

education system” can be fostered,” developing “integrated arts and integrated technology 

courses,” and working towards refining “our faculty structure.” The report also reflected the 

skill-based learning approach that was starting to become a feature in New Zealand education. 

 
165 New Zealand Curriculum Framework (MoE, 1993). 
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It was an approach that focused more on the skills students needed for success in the workforce 

than it did on knowledge which had seemingly been “memorised rather than used in the 

application of skills” (Education Review Office, 2019, p. 15).   

 

Maureen Wilson subsequently decided to utilise the seven learning areas of the revised 

curriculum by ending “the traditional system of dividing staff into separate departments by 

subject” (Wilson, 1998, p. 16). She had subject departments replaced with “faculties to coincide 

with the seven learning areas” (p. 16). In 1994, the Ministry of Education inspected the school 

to see how the skills-based approach was being implemented within the curriculum. According 

to the Ministry’s report, the science department had “developed a test of skills related to science 

… to determine if third formers are achieving science skill objectives and if the course is 

meeting the needs of different groups of third form students” (Confirmed Assurance Audit 

Report: Auckland Girls’ Grammar School. April 1994. ANZ). 

 

According to Charmaine Pountney, Maureen Wilson was very adept with meeting the ‘needs 

of different groups’ and was responsible for: 

setting up of a Samoan girls’ maths class, this happened just after I left actually … very 

successful; a Samoan teacher [was involved] and looking at things like patterns in a 

Samoan carving and leaf patterns on palm trees – simply making it much more 

accessible. (Pountney, 2019) 

 

Pountney also believed that compared to another former principal who “had no feeling for 

[Māori issues] at all,” Wilson: 
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had a bit more because her husband used to run Mana Magazine … so she had a bit 

more of a clue and she would stand up to the Māori staff and argue with them but she 

knew what she was talking about. (Pountney, 2019) 

 

It is likely that Wilson challenged Māori members of staff because they did not share her vision 

for the school. While she acknowledged that Auckland Girls’ Grammar had “attracted some 

first-rate Maori, Samoan, Tongan, Chinese and Indian teachers,” Wilson also found that they 

were “more wedded to the grammar school values than their Pakeha colleagues” (Wilson, 1998, 

p. 2). However, she accepted that the teachers were ‘wedded’ to these values because it was in 

fact “a traditional education” which had “opened doors for them” (p. 2).  
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Section Two 

Baradene 

 

The 1970s 

In 1971, the school magazine noted that Norah Bradley was still head of the science department 

at Baradene, but the following year it appears that she was replaced by Mrs Roberta 

Batistich.166  Bradley’s replacement may have due to the support the principal, Anne O’Rourke 

RSCJ, had for “experiments in education” that were “intended to increase the spirit of freedom 

and produce a school that was ‘active, alive and progressive’” (McClure, 2009, p. 114).167 With 

an increasing roll, changes had also been made to senior science options seen below (fig: 45) 

to accommodate the needs of students who had difficulty learning science. These changes were 

to support the learning needs of sixth form students for whom University Entrance was “beyond 

the ability of a girl, or may require a two-year period in Form 6,” (Baradene College of the 

Sacred Heart, Course and Options 1972. Forms 1-7. BCLA). It was proposed that some 

students could study “Social Biology” which would be “more directly related to the study of 

man in his environment, man in an evolving world.”  

 
166 Bradley remained on the staff teaching science until 1974. 
167 Although in 1973 Bradley was close to the age of 70. She died soon after in 1976 and is buried in 

Wellington’s Karori Cemetery.  

Figure: 45 – Fifth form science. Baradene College of the Sacred Heart, Course and Options 1972. Forms 1-7 

Baradene College Limited Archives.  
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Pre-integration 

In 1973, members of the Society of the Sacred Heart who taught in the Society’s three New 

Zealand secondary schools168 held a meeting in Christchurch. In attendance was Baradene’s 

new principal Leila Barlow RSCJ169 who reported that “teachers for secular subjects” at the 

school “were well provided for as there is a surplus of teachers in Auckland” (Principals’ 

Meeting, Cottesmore, July 14 1973. BCLA). She told the attendees that while the roll at 

Baradene had been growing, the school had “lost 10% of its Government Grant for Teachers’ 

Salaries this year because it was overstaffed.”170 According to Barlow, the reason why the 

school had been ‘overstaffed’ was due the increased subject options for form five and form six 

students and that “next year they [the options] will be narrowed down and staff will be 

reduced.”  

 

Baradene’s staff list seen below (fig: 46) shows that in 1973 six teachers held science teaching 

responsibilities. The fact that some teachers did not feature on the 1974 staff list also seen 

below (fig: 47), might suggest the senior sciences were part of the ‘narrowed down’ curriculum. 

It is more likely that the reason why staff members decided to leave the school during that time 

was because salaries for lay teachers in Catholic schools were much lower than those in the 

state sector. Since school fees could barely cover the salaries of the growing number of lay 

staff at Baradene,171 teachers were sometimes “unsure whether they would be paid each 

fortnight” (McClure, 2009, 121). Lack of additional funds similarly found teachers having to 

 
168 The other schools were Erskine College, Wellington (closed in 1985) and Cottesmore College, Christchurch 

(closed in 1976). 
169 Anne O’Rourke left Baradene in 1972 and was replaced by Barlow. 
170 It appears that, prior to the 1975 Private Schools Act, there had been some funding, albeit a small amount, 

available to supplement the salaries of lay teachers working in Catholic schools. According to the meeting 

minutes, the Labour government had “stated that it will pay salaries of certificated teachers only” (Principals’ 

Meeting, Cottesmore, July 14 1973. BCLA). 
171 In 1975, twenty-two lay teachers outnumbered the six teaching members of the Society of the Sacred Heart. 
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“beg for a stick of coloured chalk” from the school bursar who “held a tight grip on the purse 

strings” (p. 129).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 46 – Staff list 1973. Baradene College. Cor Unum, 1973. 

Baradene College Limited Archives.  

Figure: 47 – Staff list 1974. Baradene College. Cor Unum, 1974. Baradene College 

Limited Archives.  
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Major changes 

The problem with the retention of staff at Baradene was not only due to a lack of funding. ln 

1974, with an ageing and declining membership of the Society of the Sacred Heart, it was 

difficult for the school to replace Leila Barlow. Parents were informed that to overcome this 

difficulty “with the Bishop’s approval … it has been decided to appoint a secular Principal” 

(Baradene meets The Challenge of Change. BCLA). An extract from the leaflet below (fig: 

48), outlines the justification for this decision. Soon after his appointment as ‘secular’ principal, 

William Fryer found that not only was it difficult to retain staff, but “the percentage of school 

leavers who transferred from Baradene to complete secondary education elsewhere seems 

noteworthy – 25% in 1971, peaking at 38.4% in 1973” (Baradene College of the Sacred Heart, 

Remuera, Auckland. Draft Position Paper. 1975-1976. BCLA).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure: 48 – Baradene meets The Challenge of 

Change, 1974.  Baradene College Limited Archives 
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The reasons for student departures, Fryer believed, was due to “family reasons, financial 

reasons, parents’ dissatisfaction, [and the] school’s dissatisfaction.” Parental ‘dissatisfaction’ 

was not only due to the intake of disruptive students (McClure, 2009), but also because of 

Baradene’s curriculum. In 1975, a survey revealed that parents felt that the school required a 

“broader curriculum” and “better standards in Maths and Science” (Baradene College of the 

Sacred Heart, Remuera, Auckland. Draft Position Paper. 1975-1976. BCLA). A similar survey 

was distributed to Baradene staff and students the following year. One of the requests in the 

survey was for “non-streaming in science” (Soc. Sacred Heart: Survey. Questionnaire: Staff 

and Pupils, 1976. BCLA). In response to this request, William Fryer informed the Senior 

Inspector of Secondary Schools that, while it had been the school’s policy “to establish ability 

levels for certain more specialised subjects” he had decided that “this year we have abandoned 

levelling in Science in Form 3” (W. J. Fryer to B. P.  F. Smith, circa March/April 1976. BCLA). 

Fryer still maintained that “in the interests of the more able and weaker students that 

“streaming” should be kept at form VI level.”  

 

Despite the criticisms made by parents regarding the need for ‘better standards’ in science, in 

1977 the inspectors found a “well organised [science] department” where “senior work in 

physics, chemistry and biology is good.” (Inspection Report on Baradene College, July 1977. 

BCLA). They noted that while “facilities for science have been improved with the provision of 

a new biology laboratory” the “supply of equipment in the laboratories falls short of state 

standards.”  Two years later accomodating roll growth had become an issue and Willam Fryer 

was concerned that “we are near maximum at every level, and the size of Form 7 is something 

of a record” (Principal’s Report to the Baradene College Board of Governors, February 1979. 

BCLA). The impact of roll growth on the science department also meant that Fryer had more 
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“part-time staff than I would wish for,” although he was “fortunate to have staff of this calibre 

at a time of teacher shortage in the Sciences.”  

 

While the list (fig: 49) seen below for new staff in 1979 shows the ‘calibre’ of science teachers 

to which Fryer was referring, by the end of year he was not only concerned about being unable 

to retain a seventh form chemistry teacher on a part-time basis,172 but also that Baradene had 

“narrowly lost the best science applicant to Epsom Grammar because of the uncertainty of 

certification for young teachers in independent schools” (Principal’s Report to the Baradene 

College Board of Governors, November 1979. BCLA). 

 

The 1980s 

At the beginning of the decade the inspectors found that “most” science “classes were engaged 

in experimental work,” and in “senior subjects there was a good balance of theory, practical 

 
172 It is likely that the problem was due to school requiring a full-time chemistry teacher but being unable to pay 

a full-time salary. 

Figure: 49 – New staff 1979. Principal’s Report to the Baradene College Board of Governors, February 

1979.    Baradene College Limited Archives 
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problems and assignments.” (Inspection Report on Baradene College, March 1980, BCLA). 

There was still the problem with senior students leaving to continue their studies elsewhere. It 

is likely that these departures were not only because other schools were better resourced, but 

also due to an increasing senior student roll at Baradene. In 1982, William Fryer noted that 

while a significantly larger sixth and seventh form was “caused by a high pass rate in the 

external examinations,” he had also been informed by “Brother Roger” that a Baradene student 

had “been accepted as a 6th Form student at Sacred Heart College [for boys]. (Principal’s 

Report to the Baradene College Board of Governors, February 1982. BCLA). Fryer felt that 

despite the “urgent request for places” at Baradene, the school was experiencing “a loss of 

some able students to other schools.” 

 

State integration 

While William Fryer had inherited the problem of leading a Catholic private school where the 

salaries of a growing lay staff were dependant on student fees, Baradene’s integration into New 

Zealand’s state education system173 the following year eased this financial burden. The 

integration process would also ensure that the school was better resourced for the teaching of 

science. To meet state education building standards, Baradene’s facilities required significant 

upgrading.174 The upgrade would also be based on a calculation “using the secondary school 

code with an allowance for the intermediate element” 175 (Integration of Private Schools. 

Baradene College, Remuera. ANZ). Based on this formula, science teaching facilities for forms 

one to five at Baradene would require two “general science laboratories of 81 m2.”  The outline 

 
173 Based on the Private Schools Conditional Integration Act 1975. 
174 While the state paid the salaries of teachers and other staff, proprietors of Catholic schools had to cover the 

cost of building upgrades and maintenance expenses.  
175 The ‘intermediate element’ was in relation to the fact that, while Baradene no longer had a primary department, 

students in Form 1-2 still attended the school. 
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seen below (fig: 50) shows the science teaching facilities which existed at Baradene in 1983 

and what was required to align with state education building standards.  

 

 

 

 

 

 

 

 

 

 

 

 

Two years following the school’s integration, the inspectors found that the science department 

comprised of “an enthusiastic group of professionals who are anxious to produce quality 

results. They intersperse their teaching with a good measure of practical activities and project 

work is encouraged” (Department of Education Report Inspection Report. Baradene College, 

1985. BCLA). Senior biology lessons were observed being “taught by well qualified staff who 

make good use of many local resources.” The inspectors also found that practical work was 

being “carried through effectively and marked in a helpful constructive manner” and a “range 

of equipment” was on hand. Sixth and seventh form chemistry was observed being taught at a 

“good standard” and sixth form physics “consists of a well integrated programme of very good 

practical work, theory, exercises and problems.” Such was the high standard of teaching in the 

Figure: 50 – Integration of Private Schools. Baradene College, Remuera. 

1983. Archives New Zealand.  
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science department that it was noted by the inspectors that the “results achieved by the students 

in examinations are praiseworthy.”  

 

The previous year, William Fryer had received information regarding proposals for a review 

of the core curriculum (see Chapter Twelve). He “sadly” found that “the presentation of the 

material is rather disappointing” despite “a number of years work by the Education 

Department” (Principal’s Report to the Baradene College Board of Governors, April 1984. 

BCLA). While Fryer was concerned that the “increased English and Mathematics may effect 

time available for Religious Education,” he also believed that “the introduction of ‘Taha 

Maori’, ‘Computer Awareness’, ‘Career Education’, and ‘Health’ present new challenges at 

Baradene” (Principal’s Report to the Baradene College Board of Governors, April 1984. 

BCLA).  

 

In reference to education policy more generally, William Fryer told parents attending the 1985 

school prizegiving that “I am no longer sure who is directing the development of our education 

system!” (Principal’s Report. Senior Awards, 1985. BCLA). While he had “no difficulty in 

accepting a well organised Sixth Form Certificate,” Fryer was concerned about the “easing of 

entry to the Universities from Form 6” as result of proposed internal assessments. After ten 

years leading Baradene, Fryer found “that a well motivated seventh form year greatly assists 

students' success in their future University studies.”  

 

Fryer’s responses to the curriculum and assessment policies of the 1980s appear to have been 

based on a concern about their potential to weaken the academic focus of Baradene. In 1988, a 

report based on the findings from an evaluation of the school undertaken by the Society of the 

Sacred Heart, showed a similar concern. According to the report, the findings revealed “a 
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dilemma facing Baradene” of a tension between teachers with “strong support for the more 

academic type of education” and others who saw “the changing nature of their students” and 

wanted “to offer different courses, different methods and approaches, different outcomes of 

education” (Baradene College Evaluation Report, 1988. BCLA). The teachers who wished to 

maintain the academic focus of the school believed that with changes to the curriculum, 

“standards will drop further if Baradene commits itself to “alternative education” and practical 

skills courses.” 

 

The 1990s 

Despite the academic ‘dilemma facing Baradene,’ in 1991 the inspectors found that: 

the school and the science department encourage the girls to continue with a study of 

science and the option structure is designed to maximise the opportunities students have 

to take any of the sciences at the sixth and seventh forms. (Education Review Office 

Waitemata, Baradene College. October 1991. BCLA) 

 

Two years later Willian Fryer resigned and “by a selection process that was the most thorough 

ever used for a Baradene appointment” (Mrs Gillian Trotman Principal from 1993. n.d. 

BCLA), a science teacher replaced him as principal.176 Gillian Trotman had studied chemistry 

and physics at university and, prior to teaching, had worked as an industrial chemist (McClure, 

2009). She had also been the head of the science department at St Mary’s College177 where 

“the standard of science within the school improved under her leadership and many more girls 

began taking science subjects in the senior school” (Mrs Gillian Trotman Principal from 1993. 

n.d. BCLA).  

 
176 Fryer was from a humanities background. 
177 Wellington. 
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Despite having been a state-integrated school since 1983, “bright senior students” from 

Baradene were still leaving “to spend their final year” at schools such as Kings College 

(McClure, 2009, p. 142). While Trotman addressed this issue by continuing to raise the 

academic standards of the school, her science background did not prevent the science 

department from encountering problems. In 1995, details from a fifth form science report seen 

below (fig: 51) showed the concerns that had been expressed by the department about class 

sizes, teaching hours, accommodating the learning needs of the less academic students, and 

more crucially the implementation of the revised science curriculum (see Chapter Twelve). 

 

 

 

 

 

 

 

 

 

 

 

The implementation of the curriculum more broadly had been discussed with parents by the 

deputy principal at a fourth form option evening. She referred to the “Seamless Curriculum” 

and how “our education system is focused on a hierarchy of skills” rather than what had 

previously been the “basis of a hierarchy of knowledge” (Education for 1996 and Beyond. 

September 1995. BCLA). While it is not clear if the deputy principal was concerned about the 

shift from a ‘hierarchy of knowledge’ to a ‘hierarchy of skills,’ she told parents that staff at 

Figure: 51 – Form 5 Sciences 1996. Baradene College Limited Archives. 
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Baradene “have had to come to grips with the new thinking” and were “struggling a bit with 

all this.”  

 

The idea that there had been a ‘struggle’ with ‘new thinking’ suggests that the school had not 

wholeheartedly embraced the curriculum changes. According to some staff members, 

implementing the revised curriculum at Baradene “seemed unstoppable” and was undertaken 

at a “frantic pace” (McClure, 2009, p. 142). Such was the ‘pace’ of these changes, that the 

subsequent tensions which arose led to Gillian Trotman’s resignation in 1997. The “expected 

standards” from a science department review report seen below (fig: 52), to have programmes  

that “reflect diverse ethnic and cultural heritage” and “ethnic and cultural science examples,” 

might also suggest that teachers were ‘struggling’ to ‘come to grips’ with this culturalist 

approach. While school had moved well beyond the influence of Janet Stuart’s educational 

philosophy, almost eighty years later it appeared that Baradene was again expected to give 

preference to the culture of the knower rather than to scientific knowledge. 

 

 

 

 

Figure: 52 – Annual Self Review of the Science Department, 1996. Baradene College Limited 

Archives. 
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CHAPTER FOURTEEN 

Science education in New Zealand 

Twenty-first century 

 

Introduction 

Chapter Six provided an account of how the drive towards science within secondary school 

education had been established by the end of the nineteenth century. The archival and policy 

data in subsequent chapters demonstrated how over time ideas about modern science and 

policies which were implemented within schools strengthened this drive whenever it was seen 

to be weakening. The accounts in Chapter Twelve and Thirteen demonstrated that by the end 

of the twentieth century there was a shift towards culture as the epistemological driver within 

New Zealand education. 

 

In this final narrative chapter, I describe the impact of twenty-first century national assessment 

and curriculum policy changes to secondary school science in New Zealand. These policies 

have accelerated the shift towards culture within education and have led to a further decline in 

value given to modern science within the curriculum. The first assessment policy was the 

introduction of the secondary school National Certificate of Educational Achievement [NCEA] 

qualification in 2002. It was followed five years later by the implementation of the restructured 

New Zealand Curriculum (MoE, 2007). More recent changes, such as the 2020 proposed 

revisions to NCEA Science Achievement Standards, show the extent to which modern science 

continues to lose its value within the secondary school curriculum. 
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The new century 

While the changes illustrated in the Science in the New Zealand Curriculum document (MoE, 

1993) indicated a move towards culture, some value was still given to modern science within 

the curriculum. In 2000, when visiting Baradene, inspectors found that students had “frequent 

opportunities to develop investigative skills and develop scientific understanding” (Confirmed 

Accountability Review Report, Baradene College, June 2000, ANZ). References were also 

made to teaching resources and how the Baradene “board provides good science resources with 

well-resourced laboratories throughout the school.” By 2002, inspectors provided no 

commentary about curriculum areas apart from the school’s “curriculum self-review” 

(Confirmed Education Review Report, Baradene College, November 2002, ANZ). When 

visiting Auckland Girls’ Grammar in 2006, any references made by the inspectors about the 

curriculum was in relation to how well the science department was “consolidating literacy 

teaching and learning initiatives” (Education Review Report, Auckland Girls’ Grammar 

School, February 2006. ANZ).  

 

Inspectors’ observations regarding student engagement and progress were specifically focused 

on Māori and Pasifika students. In the “Areas of National Interest” section of the 2006 

Auckland Girls’ Grammar Education Review Report, the inspectors noted that “goal is to 

identify the literacy and numeracy learning needs of Māori students and provide appropriate 

programmes and support.” In 2007, the inspectors similarly noted in their report that at 

Baradene “initiatives to promote the self-esteem and achievement of Māori students, outlined 

in the previous 2004 report, have been sustained” (Education Review Report, Baradene 

College, July 2007. ANZ). The particular focus of inspectors on Māori and Pasifika students’ 

engagement and progress was justified in terms of their history of educational 

underachievement. However, this focus and the lack of commentary from inspectors about the 
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curriculum indicates how cultural matters had gained prominence in the curriculum to the 

detriment of modern science.  

 

NCEA 

The NCEA qualification was introduced in part to address concerns about the achievement of 

marginalised students in New Zealand. Māori, Pasifika, and students from low-income 

families, it was argued, were at a disadvantage with norms-based assessments (Shulruf et al., 

2010; Openshaw & Walshaw, 2019). The new assessment approach entailed assessing students 

against NCEA standards to determine their grades rather than each other which hitherto had 

been the examination process. In this sense, NCEA was intended to shift from a competitive 

assessment structure to one that would “equalise the esteem in which academic and vocational 

education is held” (Harrison, 2004, p. 133).  

 

The NCEA qualification could be attained by students generating the required number of 

credits from different Achievement Standards and Unit Standards. The two types of internal 

assessment standards were offered depending on academic ability. Students assessed against 

Achievement Standards could attain credits based on an excellence, merit, or achieved 

continuum. A Unit Standard, which was considered less academically challenging for students, 

could only be graded at achieved or not achieved.  Year 11 students studying physics who were 

internally assessed against Achievement Standards would be expected to show their ability to 

“investigate implications of electricity and magnetism for everyday life.” In contrast, Year 11 

students assessed against Unit Standards would be expected show how they could “follow 

instructions to carry out, and report on, a practical investigation and research” or “select and 
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use scientific equipment.”178 While standards were mostly assessed internally, some 

Achievement Standards were assessed externally under timed examination conditions. 

 

The NCEA qualification and its method of assessment was welcomed by many because it 

provided “more flexible and varied learning experiences for students” (Openshaw & Walshaw, 

2019, pp. 158-159). However, concerns had been raised prior to the implementation of NCEA 

about the impact it would have on the knowledge content within subject areas. The report What 

Teachers and Parents Should Know About NCEA (Education Forum, 2000) suggested that 

“decomposing subjects into between five and eight fragments at each of the three levels for 

separate assessment and reporting will undermine subject coherence and the importance of 

integrating understanding” (p. 3). There was also the concern that “without the specification of 

content” within subject areas, NCEA would lead to a “very restricted and narrow view of 

education and … constrict teaching and leaming accordingly” (p. 3).  

 

A similar concern was the lack of attention given to differences between an academic and a 

vocational education (Shulruf et al., 2010). While NCEA was commended because it was “built 

to allow vast flexibility in course choices and on the principle of equal esteem” (Lipson, 2018, 

p. 9), the qualification’s “equity justification” rejected the “differentiation between academic 

subjects and non-academic subjects” (Rata & Taylor, 2015, p. 225, emphasis in original). Since 

Achievement and Unit Standards generated equivalent credits towards the NCEA qualification, 

this method of assessment effectively created a false equivalence between conceptual and 

practical knowledge. It was argued that this false equivalence would not necessarily address 

the educational inequalities experienced by marginalised groups (Rata & Taylor, 2015).  

 
178  Many of these standards have since been phased out – see 

https://www.nzqa.govt.nz/framework/explore/domain.do?frameworkId=76197#standards 
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In 2006, The Impact of the NCEA on Student Motivation report (Meyer et al. 2006) had found 

that a greater number of Māori and Pasfika students were choosing Unit Standards compared 

to those from European and Asian backgrounds. Critics of NCEA claimed that “schools had 

deliberately attempted to boost their pass rates by loading their programs with unit standards 

that were less rigorously assessed” (Openshaw, 2009, p. 172). These claims were supported by 

other research which found that Māori and Pasifika students had vocational pathways and Unit 

Standard assessments chosen for them rather than choosing for themselves (Graham et al., 

2010; Lipson, 2018).  

 

The New Zealand Curriculum  

Five years following the implementation of NCEA, The New Zealand Curriculum (MoE, 2007) 

[NZC] was published. The framework of the NZC seen below (fig: 53) was supported by key 

competencies, principles, values, and learning areas. Key competencies, which were central to 

this framework, had been based on “recent work on outcomes-based education that can be 

demonstrated in performances that reflect what the student knows, what the student can do with 

what he or she knows, and the student’s confidence and motivation” (Rutherford, 2005, pp. 

212-213). The notion of ‘what he or she knows’ suggested that during the curriculum planning 

process no consideration had been given to what the student should know.   

 

In 2004, the report Reframing the Essentials Skills: Implications for and from the Science 

Curriculum (Barker et al., 2004) similarly made little reference to scientific knowledge or to 

what students should learn from science. Any references to learning were based on ideas such 

as students “reflecting on learning and developing self-knowledge” (p. 3). Other references to 

learning indicated another shift towards the culture focus by the suggestion that students should 
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also appreciate “multiple perspectives of knowledge, including specific features of Western 

science ways of knowing the world” (p. 9). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Concerns about the NZC in relation to the impact it would have on knowledge had been raised 

prior to the publication of the official document. In the report The New Zealand curriculum: a 

submission on the draft for consultation 2006 report (Donnelly, 2007), it was noted with 

concern that “in the face of increasing international evidence,” educational authorities in New 

Figure: 53 – The New Zealand Curriculum framework. Ministry of Education, 

2007. 
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Zealand were subscribing to a curriculum model that was “intellectually flawed and obsolete” 

(p. viii). Another concern was that those responsible for the planning of the NZC appeared “to 

be acting on the basis that any evaluation of the curriculum from first principles should be 

disallowed” (p. viii). The idea that critique of the NZC should be ‘disallowed’ was a particular 

concern because “taking for granted what should be open to critique” would place “future 

generations of New Zealand students at risk” (p. viii). The report also noted that countries 

which favoured a syllabus-based approach rather than an outcomes-based approach were 

outperforming New Zealand. Based on this evidence, it was recommended that while “the 

world of the student” should be acknowledged, their learning must “be focused on promoting 

the type of deep understanding associated with the established disciplines” (p. 29).  

 

Another report, The New Zealand Curriculum: Draft for Consultation 2006 (Doig, 2007), 

which was based on a summary of teacher feedback, showed that teachers wanted clarification 

regarding “the lack of clear direction in senior science” (p. 21). The report recommended that 

a check be undertaken to see if “there is enough scaffolding for secondary years in terms of 

achievement aims, physics, chemistry, biology, agriculture and horticulture. Comments 

indicate that there is a greater need for supporting documents in this curriculum area” (p. 14). 

Despite this recommendation, it was stated in the introduction of the NZC document that while: 

learning areas are presented as distinct, this should not limit the ways in which schools 

structure the learning experiences offered to students. All learning should make use of 

the natural connections that exist between learning areas and that link learning areas to 

the values and key competencies. (MoE, 2007, p. 16) 

 

By supporting the ‘learning experiences offered to students’ and alluding to an integrative 

approach, this introduction suggested that the curriculum was “agnostic about content” 
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(Lipson, 2020, p. 42). Such ‘agnosticism’ was based on the postmodernist notion “that all 

knowledge is equally valuable” and the constructivist idea “that children’s individual interests 

are more important than disciplinary structures and coherence” (p. 42). The NZC document 

suggested that while “students in years 11–13 are able to specialise in one or more science 

disciplines,” this specialisation would depend “on the choices offered in their schools” (MoE, 

2007, p. 29). 

 

The NZC alignment with NCEA 

In 2011, the Prime Minister’s Chief Science Adviser, Peter Gluckman, expressed concern that 

these so called ‘individual interests’ of students were not being supported within secondary 

school science. “Despite the recent reforms of the national student assessment system,” 

Gluckman believed that secondary school science: 

is still constrained by the requirements of high-stakes assessment at senior level, with 

the result that it in general continues to be oriented more towards teaching knowledge 

(content, facts, and principles) than towards meeting the individual learning needs of 

students. (Gluckman, 2011, p. A14) 

 

He was also concerned that: 

whenever curriculum reformers have attempted to make secondary school science more 

‘inclusive’, ‘relevant’ or learner-centred, there has been strong resistance – from 

scientists and many science teachers, for whom science is a body of objective facts that 

cannot be diluted - or ‘dumbed down.’ (p. A14) 

 

The following year, the report, The Future of Science Education in New Zealand (Baker et al. 

2012), similarly suggested that “many teachers continue to see school science’s primary 
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purpose as being to provide students with knowledge” (p. 12). Noting that the “purpose of 

science education needs to be to engage as many students as possible in learning science at 

school,” the report stated that “offering students abstract knowledge, and then using the extent 

to which they seem to have absorbed this knowledge to filter those headed for further education 

from the rest” would in fact not engage them (p. 14). It was argued that science education 

should: 

be organised so that it provides students with experiences designed to build the 

dispositions and knowledge that make long-term learning possible. This learning rather 

than knowledge-centred science education prioritises the last of the four traditional 

purposes179 of science education. (p. 14) 

 

Similar concerns about the focus on knowledge could be found in the Science in the New 

Zealand Curriculum e-in-science report (Buntting et al., 2012). The report was based on 

findings from a study of ten secondary school teachers and four intermediate school teachers 

which investigated “innovative possibilities for e-in-science practice to enhance teacher 

capability and increase student engagement” (p. v).  It was noted in the report that despite the 

drive for “equity, diversity and inclusivity,” and “exposing students to … issues of relevance 

to them and their communities,” the “current NCEA assessment tasks do not go far enough in 

valuing the multiple skills students would need to bring to such a task” (p. 23).  

 

The report also noted that “schools, teachers and students are under significant pressure to 

“conform” to” the priority given to content knowledge within NCEA “in order to “do well” 

under the current assessment regime” (p. 24). During the study it had been observed that a Year 

 
179   The intellectual development purpose – the other three purposes were: preprofessional training, utilitarian, 

and citizenship (p. 9) 
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12 teacher “appeared conflicted by the apparent contradictory demands for content knowledge 

and scientific literacy in the senior chemistry curriculum” (p. 24). An intermediate school 

science teacher from the study showed a similar conflict by claiming that while “content 

knowledge is probably important” for students transitioning to secondary school, she found “it 

a challenge juggling content knowledge with other, broader, aims for science education” (p. 

25).  

 

In 2012, Level 1 NCEA achievement standards were aligned with the NZC framework. 

According to the NCEA one decade on report (Hipkins, 2013), the aim of the alignment was 

“to ensure that what was being assessed reflects NZC’s messages about important learning in 

each subject” (p. 3). It had been previously suggested that an alignment with the NZC was 

intended to “be enabling so that standards should as far as possible be written in such a way as 

to provide schools and teachers the opportunity to select contexts which are best suited for the 

students” (MoE, 2009, p. 5; quoted in Ormond, 2012, p. 11). Aligning NCEA with the NZC 

was also intended to “better reflect the overarching Nature of Science strand” [NOS] (Vannier, 

2012, p. 40). According to the NZC, this strand enables students to “appreciate that while 

scientific knowledge is durable, it is also constantly re-evaluated in the light of new evidence” 

(MoE, 2007, p. 28). The NOS is also the “unifying strand” for the other science learning strands 

“Living World,” “Planet Earth and Beyond,” “Physical World,” and “Material World” (pp. 28-

29). 

 

The Building a science curriculum with an effective nature of science component report 

(Hipkins, 2012) noted that including the NOS in the NZC for Year 1-10 students would “make 

science both more engaging and more equitable (i.e., enabling learning success for students 

from diverse backgrounds)” (p. 5). Based on the NOS “unifying the four other science strands” 
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within the NZC, it would “potentially” connect “with the values and key competencies that 

reach across all subject areas” (Vannier, 2012, p. 8). Some teachers who were perceived by 

others to have “traditional gate-keeping roles” saw “NOS-inspired changes as “dumbing down” 

rigorous learning” (Hipkins, 2012, p. 7). The report NCEA and Curriculum Innovation 

(Hipkins & Spiller, 2012), possibly in defence of notions about ‘dumbing down,’ noted that 

“coverage of content has been the main focus for both assessment and pedagogy, and this 

emphasis is still predominant in many of the achievement standards for the various science 

disciplines, notwithstanding their recent alignment to NZC” (p. 38). However, the report also 

acknowledged that “as a framework document, NZC is open to a range of interpretations: the 

structure of the science learning area, with its overarching Nature of Science strand, has very 

particular and complex interpretation challenges” (p. 38). Based on this complexity, it was 

advised that “strong curriculum leadership, at a national level” would be required “to address 

these complex challenges of curriculum interpretation and enactment” (p. 38). 

 

In another report based on a New Zealand Council for Educational Research survey (Hipkins, 

2013), the apprehension of science teachers about the alignment of science Achievement 

Standards with the NZC was also noted.  This apprehension was put down to “subject-related 

differences,” where the alignment process “more accurately reflect[s] NZC in subjects such as 

the arts and social sciences than in the sciences and mathematics” (p. 38). According to the 

report, the concerns of these science teachers about the content required for learning was 

supported by the response from the engineering faculty at a New Zealand university. A member 

of the faculty advised teachers about the “exact mix of standards and levels of achievement of 

those standards that final year students would need to achieve in 2013 if they wished to be 

considered for a place in that university’s school of engineering” (p. 38). The response from 

NCEA supporters was to blame “self-interest from tertiary providers” who would not only 
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place “reform-minded secondary teachers in a difficult position,” but also NCEA’s potential 

for flexibility” would be “compromised” along with the “future-focused reading of NZC’s 

intent” (p. 38).  

 

Recent trends 

The different concerns expressed by teachers in 2012 about the alignment of NCEA science 

Achievement Standards with the NZC revealed the growing tension between a scientific 

approach within the curriculum and culturalism – an approach supported by constructivism. 

More recent developments show how much this tension has grown and the impact it has had 

on the value given to modern science within the secondary school curriculum. In 2020, 

proposed revisions to Level 1 NCEA science standards included “dropping physics, chemistry, 

biology and earth and space science from level 1 and retaining just science and agricultural and 

horticultural science” (Gerritsen, 2020, npn). The Science Subject Expert Group [SEG] 

responsible for these revisions informed teachers that the proposed changes would 

subsequently: 

result in fewer, larger standards for all subjects, and in Science there is a greater 

emphasis at Level 1 on Big Ideas related to the Nature of Science and recognition of 

mātauranga Māori as an important indigenous knowledge system of relevance to all 

learners, but especially to ākonga180 Māori. (Review of Achievement Standards (RAS) - 

Pilot Phase: Science, MoE, 2020a, para. 3) 

 

To support the ‘recognition of mātauranga Māori’ within the NCEA learning and assessment 

environment it was suggested that the connection with the NZC key competency ‘relating to 

others’ would enable students to “see from different perspectives; notice power relationships 

 
180 Students. 
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and positioning; interact with theoretical models and frameworks that frame perspectives; and 

negotiate and resolve different perspectives and theoretical positions” (Science Phase 1 Draft 

Products, MoE, 2020b, p. 4). According to the SEG, students will not only be “empowered 

when they learn to explore different perspectives,” but they would also “use the practices and 

knowledge drawn from multiple knowledge systems including mātauranga Māori and western 

science to inform their perspectives, opinions and actions” (p. 7).  

 

The SEG also noted that knowledge “we call mātauranga Pūtaiao181 informs the world view of 

Māori – so mātauranga Pūtaiao is less about the knowledge itself and more about how engaging 

with it provides a Māori perspective on the world” (MoE, 2020b, p. 10). Teachers were advised 

that “when we incorporate mātauranga Pūtaiao into our programmes of learning it's important 

to avoid inserting it in, or comparing it to western science. The two world views and bodies of 

knowledge are separate and need to be considered separately” (p. 10). However, despite the 

advice that mātauranga Māori and ‘western’ science should be ‘be considered separately,’ the 

SEG also advised teachers that “one should not be given greater status than the other - both 

have authority” (p. 10). 

 

This notion that ‘both have authority’ could be seen in the explanatory notes for the SEG’s 

draft Level 1 Science Achievement Standards. It reflects the postmodernist ideas about 

relativism and knowledge which had found favour with those in education decision-making 

positions who were committed to a culturalist approach. The SEG suggested, for example, that 

when assessing students against the draft Standard “Interpret scientific claims in publicly 

communicated information” (also see Appendix F), a scientific claim need not only be based 

on “Western Science ideas,” but also on “mātauranga Pūtaiao ideas,” and “scientific world 

 
181  Science. 
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views relevant to other cultures” (MoE, 2020b, p. 45). Accepted “modes of information 

communicated to the public” could include “recognised scientific sources, social and 

mainstream media,” or “narratives, waiata, mōteatea, pūrākau, and whakatauki” (p. 45).182  

 

When assessing students against the draft Standard “Explore a real-world issue and devise a 

local, science-informed action,” the Explanatory Notes suggest that “scientific evidence may 

include evidence generated through mātauranga Pūtaiao, science or other indigenous 

knowledge systems” (MoE, 2020b, p. 34). The topic “Energy on the move,” which includes 

the key scientific concepts “heat transfer” and “atmospheric circulation,” should also include 

mātauranga Maori cultural concepts “such as kaitiakitanga”183 and “whakawhanaungatanga”184 

in learning activities (p. 30). It was also suggested that “other culturally relevant perspectives 

and investigative frameworks may be incorporated into investigations to ensure the scientific 

approach taken is relevant to the learners involves” (p. 30). 

 

The responses of teachers who trialled the draft Standards and learning resources were 

categorised by the SEG according to themes. One such theme was based on the teachers’ 

response that “traditional science content is not obvious in the new Science products” (MoE, 

2020a, para: 7). “Many respondents,” it was noted, “sought greater clarity about what they 

should teach to prepare students for NCEA,” and other respondents: 

felt anxious about moving from relatively prescribed content in the existing Level 1 

standards to a focus on higher level ideas about science (more akin to the Nature of 

Science strand in our Learning Area), which for some was seen as a shift toward a 

Social Sciences approach. (para: 7) 

 
182 Song, chant/poem, myth, and proverb. 
183 Guardianship. 
184 Relationships, making links etc. 
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Further “anxiety” expressed by respondents was that the: 

matrix of standards would not prepare students for specialisation at Levels 2 and 3 and 

that it would not fulfil the ‘gatekeeping’ role for schools who currently use credit totals 

and specific standards as prerequisites for learning in specialist Science subjects and 

courses at Levels 2 and 3. (para: 7) 

 

The SEG responded by advising that “the expectation is that a wide breadth of knowledge ideas 

of science will have been covered up to NZC Level 6 by the time students are assessed at 

NCEA Level 1…” (para: 8).  They also advised that “understanding ‘content’ is distinct from, 

but necessary for, being capable of using science ideas to explain scientific phenomena” (para: 

8) and that: 

it is impractical to specify content in these new standards but it is certainly the 

expectation that students will have been exposed to a broad range of content and that 

conceptual understanding relevant to the assessment context will be assessed. (para: 9)  

 

For teachers seeking “greater clarification of certain terms and phrases … including terms 

relating to mātauranga Māori,” the SEG advised that “examples of how to investigate within a 

Pūtaiao framework are being developed to support the sector. Exemplar activities and student 

work from school trials will serve to further illustrate the meaning of significant terms and 

approaches” (para: 18). 

 

Teachers who were not involved in the trialling of the draft Standards, also expressed their 

concerns more generally. A chemistry teacher said that “the proposal would leave science with 

just four level 1 achievement standards covering the ideas that underpin the subject, but not 

specific knowledge about subjects like physics and chemistry” (Gerritsen, 2020). Physics 
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teachers were similarly concerned that “the new standards are all based on the nature of science 

and the process of science” and while “we're not saying that is a necessarily bad thing … we 

do feel that we've gone from one extreme to the other. That this isn't giving a balanced 

education for our students.” They stated that having “only one science subject” at Level 1 will 

have “huge impacts on future numbers of science, engineering and medical graduates.” 

 

Current developments 

Despite these concerns, incorporating cultural knowledge (mātauranga Māori) in science 

education is proposed in the recent report Te Pūtahitanga, A Tiriti-led science-policy approach 

for Aotearoa New Zealand by Māori academics from a variety of backgrounds including 

advisory roles in science and Māori health (Kukutai et al., 2021). The report is based on the 

“concern about the exclusion of Māori and Pacific expertise from science advice and key 

decision-making roles” (p. 5). The authors claim that “the relative absence of Māori knowledge 

and knowledge holders at the science-policy interface is due, in part, to there being few Māori 

in positions of influence on either the science or policy sides of the interface” (p. 17). They 

located this “absence” to a “broader education system failure, as evidenced in Māori student 

participation in STEM (science, technology, engineering and maths) subjects” (p. 17). This 

‘failure’ is attributed by the report’s authors to the “assumption that ‘West is best’” and the 

“strong belief that Western science is universal and culture-free, and that it should be as values-

free as possible” (p. 17).  

 

Māori astrologer, Rereata Makiha, contributed to the media’s uncritical support for the 

inclusion of mātauranga Māori and for the separation of that knowledge from ‘western science’ 

in the science curriculum. His claim that “low participation of our tamariki,185 Māori and 

 
185 Children. 
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Pasifika kids, in the STEM programmes and that’s right across the board” is because “what 

they don’t engage with is Pākehā science” (Radio New Zealand, 2021). To enable these 

students to go “back to our tupuna186 science,” Mahika has also argued that developing 

mātauranga Pūtaiao within the curriculum should not involve the Ministry of Education 

because “they'll always get it wrong.” Despite his expertise in the cultural knowledge of 

traditional astrology, not modern scientific astronomy, Mahika is “looking at designing and 

developing a curriculum independent of the Ministry of Education.” However, his hope “that 

the Ministry of Education will come on board, because we're developing it for our kura 

Kaupapa”187 is likely given the Ministry’s commitment to incorporating mātauranga Māori 

throughout the curriculum, including in all areas of science. 

 

The drive towards the cultural approach and the decline in value given to modern science has 

also extended beyond the secondary school to universities in New Zealand. To “redress the 

under-representation of Māori and Pasifika academics,” the Performance Based Research Fund 

[PBRF] allocated by the Universities of New Zealand will “give research into Māori knowledge 

a funding weighting of 3 - higher than the current rate of 2.5 which applies to the most 

expensive sciences” (Gerritsen, 2021). The proposals to the PBRF Fund are contained in a 

Consultation Paper (Tertiary Education Commission, 2021 [TEC]) and recommends two 

principles which would insert the traditional knowledge of mātauranga Māori throughout New 

Zealand’s scientific research. These two principles – ‘Equity’ and ‘Inclusiveness’ –  are defined 

as:  

Equity: different approaches and resources are needed to ensure that the measurement 

of research excellence leads to equitable outcomes; Inclusiveness: the PBRF should 

 
186 Ancestors. 
187 Māori-language immersion school. 
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encourage and recognise the full diversity of epistemologies, knowledges, and 

methodologies to reflect Aotearoa New Zealand’s people. (TEC, 2021, p. 3) 

 

The recommendations in the TEC’s Consultation Paper are from the Commission’s PBRF 

Review Panel chaired by Linda Tuhiwai-Smith, a long-term and highly influential advocate for 

knowledge relativism (Tuhiwai-Smith, 1999). The Review Panel’s recommendations and their 

inclusion in the TEC’s Consultation Paper are within a national academic content highly 

favourable to the politicisation of science education.  This can be seen in the Te Pūtahitanga, 

report (Kukutai et al., 2021) which states that “science systems have largely failed to recognise 

Māori as innovators, scientists or policymakers” (p. 16). According to the authors, the “number 

of structural challenges” which “continue to confront Māori,” show that the “approach to the 

funding and integration of Mātauranga Māori” has been “tokenistic” (p. 16). They claim that 

“the belief in objectivity and universality … enables Western scientists to hold their own 

knowledge system above others, often in a non-critical way” (p. 17).  

 

This claim, however, is flawed because the notions of ‘objectivity’ and ‘universality’ form the 

foundation from which the theories of modern science can be scrutinised in a critical way 

(Popper,1956/1983; 1968a; 1968b; 1994; Merton, 1973; Haack, 1999; 2003). The feedback 

from those responding to the PBRF proposals have not only challenged the “claim that there 

are “epistemologies, knowledges, and methodologies” equivalent to science” but have argued 

that “the enactment of the equity principle by increasing the funding weighting for Māori and 

Pacific researchers will actually increase inequities between science researchers on the one 

hand and Māori and Pacific researchers on the other” (Rata, 2019, emphasis in the original). 
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Summary of narrative chapters 

The accounts described in the narrative chapters have covered over one hundred years of 

secondary school science education history in New Zealand. The archival and policy material 

has illustrated the value given to modern science within the curriculum between the late 

nineteenth century to the mid-twentieth century. It has shown how much this value has declined 

since the late twentieth century. The shift taking place in curriculum, assessment and, for the 

tertiary sector, in research funding has been described above. It is predicted that if the influence 

of cultural politics and approaches that I have termed ‘culturalism’ continues the associated 

decline in the value given to modern science will also continue.   

 

In the following chapter, which concludes this thesis, I discuss the implications of the predicted 

decline in the value given to modern science. This discussion includes references to national 

and international comparative data to show that student understanding and performance in New 

Zealand secondary school science is declining. A further discussion considers a possible link 

between this decline and the tension between a scientific approach and culturalism within the 

secondary school science curriculum. 
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CHAPTER FIFTEEN 

Discussion 

 

Introduction 

This thesis has investigated the history of secondary school science education in New Zealand. 

Science education archival records from two secondary schools and historical education policy 

documents were used to explore the changing value given to modern science. This value 

changed as the ideologies of culture asserted themselves within the wider politics of culture. 

These ideologies characterised the post-1970s decades in many liberal democracies, 

particularly settler societies. The investigation used an historical analysis to document modern 

science’s changing value in the secondary school curriculum from the late nineteenth century 

through to the present.  

 

The archival and policy material showed a change from the initial high value awarded to 

modern science in the earlier period to a noticeable decline in its value in the post 1970s’ era 

of postmodernism. I theorise this change in terms of a conflict between an understanding of the 

world based on a scientific approach and an understanding based on culturalism. By using a 

realist conceptual methodology, these key concepts and the concepts context of discovery, 

context of justification, objectivity, universalism, and constructivism served as analytical tools 

to enable me to identify and categorise the different degrees of influence of either science or 

culture found within the empirically obtained data. 

 

I argued that the identified decline in the value given to modern science in the secondary school 

curriculum can be understood in terms of the social, political, and ideological forces which 

have influenced education policy more generally and science education specifically (Matthews, 
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1995; Nola, 2003; Goldman, 2010; Openshaw & Walshaw, 2019). These forces, which 

emerged with associated postmodern intellectual movements in the final three decades of the 

twentieth century, (Openshaw & Rata, 2008; Rata, 2012) continue to influence science 

education policy. This continuing influence, as illustrated in the previous chapter, is most 

evident with the national qualification system (NCEA) proposal for the inclusion of Māori 

cultural beliefs in science assessment Achievement Standards.  

 

The purpose of this concluding chapter is to discuss the implications of the continuing influence 

of culture on secondary school science education and the continuing decline in value given to 

modern science. I begin by summarising the preceding narrative chapters to provide an 

overview of the early influence of science within the secondary school curriculum and how 

this influence shifted towards culture during the latter stages of the last century. A more detailed 

discussion follows regarding the strengthening influence of culture this century with recent 

proposals to include mātauranga Māori within the secondary school science curriculum. I also 

discuss how support for constructivism and inquiry-based learning within New Zealand 

education remains strong in the twenty-first century. The strength of constructivism as the 

guiding force within New Zealand education, and its association with ideas based on 

culturalism, would therefore suggest that the influence of culture on the secondary school 

science curriculum will continue. 

 

In Chapter One, I referred to the belief held by late nineteenth and early twentieth century 

science educationists that modern science not only provided essential knowledge for modern 

societies but also enhanced a student’s intellectual growth. New Zealand’s commitment to this 

Enlightenment-derived belief depends upon recovering the value given to modern science 

within the secondary school curriculum. The continuing influence of culture within the 
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secondary school science curriculum therefore raises concern about the impact the decline in 

value given to modern science will have on student understanding and performance. I use 

Ministry of Education data to show the possible link between the influence of culture and 

underperformance by secondary school science students while acknowledging that NCEA data 

can present a misleading picture of student achievement compared to data from past 

examination systems in New Zealand. The ‘underperformance’ is also in terms of comparison 

with international data (Law & Hernandez, 2021).  

 

Summarising the historical narrative – strengthening science 

The preceding narrative chapters have shown the strengthening and weakening of the influence 

of science within the secondary school curriculum between the late nineteenth century and the 

present day. During the late nineteenth century, intellectual forces driven by ideas such as those 

of Josiah Martin and Alexander Bickerton increased the influence of science. These ideas were 

not only based on the utilitarian benefits of modern science but, more crucially, on the role of 

modern science within the rational and intellectual development of society. Similar ideas about 

science education in response to technological advances in late nineteenth century England 

influenced the first two principals of Auckland Girls’ Grammar. These intellectual forces 

within and beyond New Zealand contributed to establishing a foundation from which to 

develop science education policies. Occurring as they did in a time when secondary school 

education in New Zealand was expanding after the 1914 and 1920 Education Acts, science 

appeared to have a secure place in the secondary curriculum. 

 

The place of modern science was further secured with the implementation of the 1944 

compulsory common core secondary school curriculum. This policy, based on universal access 

to academic education, was an equalising force within New Zealand secondary school 

education. A core curriculum for all secondary school students was intended to give students 
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the same opportunity to study modern science despite their class, ethnicity, or gender. 

Subsequently, the science curriculum at Auckland Girls’ Grammar was no longer limited and 

the demand for Baradene to improve its standard of science education was met. Both schools 

were able to offer a strong core science course for Year 9-10 students which provided the 

foundation for them to continue their studies in general science, chemistry, or biology at senior 

level.  

 

Summarising the historical narrative –strengthening culture 

In contrast, by the late twentieth century the shift to valuing cultural beliefs and practices over 

the commitment to universal modern science was well entrenched. The archival evidence 

shows how academics, lecturers, and teachers were influenced by postmodernist ideas. These 

ideas were associated with the growth of constructivist learning theory within New Zealand 

education. Both culturalism and constructivism shifted the focus of education from curriculum 

knowledge to the ‘knower.’ This focus was seen in the Ministry of Education’s emphasis on 

personalised learning, inquiry learning, and student-driven learning within the broad 

parameters of outcomes education (Matthews, 1995; McPhail, 2017; Matthews, 2021).  

 

During the 1980s, influential educationalists, including Charmaine Pountney and teacher 

education lecturers at the University of Waikato were sowing the seeds which brought about 

the changes of the 1990s.  A new Draft National Curriculum was initiated in 1993 and moves 

were underway to reform the assessment system, culminating in the introduction of NCEA in 

2002 - 2004. The introduction of NCEA standards-based assessments and NCEA’s alignment 

within the constructivist approach of the New Zealand Curriculum (MoE, 2007) all supported 

the increasing influence of culturalism.  
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The implications of the strengthening of culture 

The Ministry of Education’s current ‘Curriculum Refresh’ initiative for the inclusion of 

mātauranga Māori within the curriculum framework shows how much the influence of culture 

within secondary school science education has increased. This Refresh is aimed at making the 

curriculum “bicultural, inclusive, clear and easy to use” (MoE, 2021). School boards have 

subsequently been advised that from 2021 they are “required to have plans, policies and local 

curriculum that reflect local tikanga,188 mātauranga Māori and te ao Māori” (MoE, 2021). The 

Ministry of Education’s recent working document, Determining the NCEA Level 1, 2, and 3 

Subject Lists for Te Marautanga o Aotearoa (MoE, 2021a), similarly suggests that the inclusion 

of mātauranga Māori within this assessment framework will “ensure parity … with the other 

bodies of knowledge credentialed by NCEA (particularly Western/Pākehā epistemologies)” (p. 

3). An example of this inclusion is the proposed NCEA biology Achievement Standard about 

micro-organisms which asserts that a student can be assessed by showing their understanding 

of how “correct karakia”189 can “raise the health of the taiao”190 in cultured food production 

(MoE, 2021b).  

 

The proposed inclusion of mātauranga Māori within the secondary school science curriculum   

and assessment framework has generated widespread debate throughout New Zealand. This 

debate has been between those who support the culturalist drive and those who want to keep 

science and culture (including religion) separate. Over the past twenty years, however, 

mātauranga Māori theorists have presented differing – and in some cases conflicting – ideas 

about how mātauranga Māori and modern science can be integrated. These differing and 

conflicting ideas subsequently do little to show how mātauranga Māori can be integrated within 

 
188 Customary practises – protocol. 
189 Incantation/prayer. 
190  Earth. 
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science education and how this integration will enhance student achievement.  In 2004, it was 

suggested that “indigenous knowledge cannot be verified by scientific criteria, nor can modern 

science be adequately assessed according to the tenets of indigenous knowledge” (Durie, 2004, 

p. 1138). Three years later, a government report suggested the opposite by the claim that while 

“scientific knowledge has superseded traditional Māori knowledge in many ways … 

Mātauranga Māori contains suggestions and ideas that may yet make a contribution to 

Research, Science and Technology” (Ministry of Research Science and Technology, 2007, p. 

16).  Despite the suggestion of a ‘contribution,’ others have argued that “Indigenous knowledge 

has been considered incompatible with Western empirical based science, mainly because of the 

inclusion of holistic and spiritual components in the former” (Hikuroa et al., 2011, p. 105). 

 

By 2015, claims about the relationship between mātauranga Māori and modern science were 

based on the idea that “the relationship between Western epistemologies and mātauranga is 

currently one of domination, power and control” (Broughton & McBreen, 2015, p. 86). It was 

also suggested that while “dividing mātauranga into science and non-science” is “inappropriate 

… mātauranga is its own system with its own organisation, and it is this system and organising 

that we want to prioritise” (pp. 83-84). The following year, in reference to the “marginalised 

status of IK [indigenous knowledge] mātauranga as a system of knowledge” it was suggested 

that the marginalisation was because “some aspects” of “mātauranga are fundamentally 

incommensurate with other, established disciplines of knowledge and in particular with 

science, and are a much grander and more ‘mysterious’ set of ideas, values and ways of being 

than science” (Smith et al., 2016, p. 140).  

 

The reference to ‘much grander and more mysterious ideas’ implied aspects of religiosity 

within mātauranga Māori. A more recent article which featured in the New Zealand Science 
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Review – a journal under the direction of the New Zealand Association of Scientists – showed 

clearer examples of religiosity supporting a mātauranga Māori approach. It was claimed that 

an understanding of science within the Māori world occurs through: 

the different domains of the atua (deities). For example, in the separation of Ranginui 

(Sky Father) and Papatūānuku (Earth Mother) there were over 70 deities who held 

dominion over certain environments: Tangaroa (God of the ocean), Tāne (God of the 

forest, trees, and birds), Tāwhirimātea (God of the elements), Rūaumoko (God of 

earthquakes), Haumiatike-tike (God of uncultivated foods), Rongomātāne (God of 

cultivated foods), to name a few (Jackson et al., 2020, p. 27). 

 

To support this claim, the article noted that because “through time, Māori held and continue to 

hold and practise localised knowledge from the gods, to the present as well as into the future” 

it was therefore appropriate to suggest that this understanding of the world “in an English word, 

is ‘science’” (p. 27).  

 

Other academics claim that “the best way to regard 'Māori science' is as a conundrum: the two 

words juxtaposed in the term represent incommensurable forms of knowledge” (Stewart, 2019, 

p. 68). A similar claim is that: 

you can’t understand science through the tools of Mātauranga Māori, and you can’t 

understand Mātauranga Māori through the tools of science. They’re different bodies of 

knowledge, and if you try to see one through the eyes of the other you mess up. (Māngai, 

2020, p. 26) 

 

These inconsistent claims and in some cases incoherent ideas about the relationship between 

mātauranga Māori and modern science therefore raises the question as to how students will be 

able to grasp the idea that mātauranga Māori has the same ‘authority’ as modern science – an 
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idea supported by the Ministry of Education’s Science Subject Expert Group (see Chapter 

Fourteen). A more crucial question is how will the inclusion of mātauranga Māori affect the 

progress of Māori students within the sciences? An engineering PhD graduate,191 in reference 

to recent media reports supporting the inclusion of mātauranga Māori, raised a similar question 

by asking “is allowing education to be an ideological battleground really in the best interest of 

the Māori students? How will they cope if they wish to study medicine or engineering or any 

number of other modern disciplines?” (The Conversation, 2021). 

 

Despite the ambiguous nature of the claims made about mātauranga Māori referred to above, 

and the concerns that this ambiguity raises, the shift from ‘science’ to ‘culture’ has indeed been 

characterised by a strongly politicised and ideological understanding of modern science. Its 

description as ‘western’ has fitted within the cultural framework which regards knowledge not 

as universal but as permanently tied to the society whose interests it is seen to represent. A 

recent Ministry of Education working report described a science course for Māori medium 

schools as a course which: 

promotes discussion and analysis of the ways in which science has been used to support 

the dominance of Eurocentric views (among which, its use as a rationale for 

colonisation of Māori and the suppression of Māori knowledge); and the notion that 

science is a Western European invention and itself evidence of European dominance 

over Māori and other indigenous peoples. (MoE, 2021b, p. 24)  

 

By referring to science as belonging to the ‘West’, the Ministry of Education, with a nod to 

postmodernism, includes science within its curriculum approach as just another ‘culture’ 

relative to others but significantly that of the oppressor. It is an implicit rejection of the 

 
191 Jay Somasundaram – Central Queensland University 
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universality of modern science. The New Zealand Curriculum and the NCEA qualification 

framework have institutionalised this culturalist approach, one supported by constructivist 

epistemologies and pedagogies. Science teachers have been encouraged to “make stronger 

connections between Western science and Māori perceptions of the natural world by building 

a more reciprocal learning community and by engaging more closely with the students’ 

whanau192
 and communities” (MoE, 2009, p. 11). 

 

The strength of constructivism remains 

The perception of Elizabeth Snedden, based on her observations as a Baradene Board of 

Trustee member, is that “the academic rigor; particularly in the sciences has just increased” 

and: 

students are being given a really well thought out foundation now … I can see that the 

expansion of the sciences, we now have [at Baradene] lots of laboratories in constant 

use and our science is held in high regard by the students. There are lots of students 

who drop languages … because you can pick up languages at any time, but the sciences, 

they say, are essential for getting into the careers they want. (Snedden RSCJ, 2019) 

 

However, there is evidence that the cultural approach is to be included in the school’s science 

curriculum in response to Ministry of Education guidelines (MoE, 2021a). The current head of 

the science department is “looking forward to the challenge of developing the new Level 1 

Science programmes … which explicitly include Mātaurangi Māori and Nature of Science 

skills” (Boasman, 2021, p. 27),  

 

 
192 Extended family. 
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This continued promotion of constructivist pedagogy is supported by a US-influenced 

approach based on the development of inquiry learning methods. The principal of Baradene, 

who herself is from a science teaching background, spent a 2019 sabbatical with the intention 

of ensuring that “Baradene has a future-focussed curriculum by researching best practice in 

schools, in STEM education in the United States of America (USA) and United Kingdom” 

(Pasley, 2019, p. 4). Based on her sabbatical observations, the principal showed an interest in 

“action learning” which has “taken the place of abstract thinking, inverting the traditional 

teacher-student relationship” (p. 7). By showing an interest in this ‘action learning’ in ‘place 

of abstract thinking’ approach, it is likely that the Baradene principal also supports the 

constructivist idea of the student ‘inquirer’ who can “simulate two key roles of actual scientists 

(constructor of knowledge claims, and critiquer of the knowledge claims of others) and 

consider the dynamic interplay between the roles of constructor and critic” (Boyd & Hipkins, 

2012, p. 20). 

 

While it has been acknowledged that students undertaking “discipline-specific ways of 

inquiring” still require “skilled support from teachers who are knowledgeable about the nature 

of the relevant subject”, the key idea is that “these inquiries are richest when there is space for 

their direction to be informed by students’ own questions and interests” (Boyd & Hipkins, 

2012, p. 20). Others, however, have expressed concern that: 

most science curricula assumes that inquiry learning is the best way to teach science 

because it superficially mimics the way scientists carry out research and build 

knowledge through the scientific method. But scientific inquiry and inquiry learning 

are two entirely different things. To conflate the two things is a bad mistake. Science 

learning too needs to be explicitly taught and not simply discovered by novice learners. 

(Pearson, 2021) 
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Cognitive science developments have also shown “a causal relation between the emphasis on 

inquiry learning and reduced academic performance” (Sweller, 2021, p. 1). A similar ‘causal 

relation’ has been found in many developed countries between a decline in students “at upper 

secondary and lower tertiary levels” choosing to study the modern sciences and “curricular 

trends in school science de-emphasizing traditional “pure Science” in favour of “science for 

all”” (Vlaardingerbroek & Taylor, 2007, p. 264). Like science education policies in New 

Zealand, these ‘curricular trends’ have been “largely driven by a perceived need for greater 

relevance and inclusiveness” (p. 264). 

 

The influence of constructivist learning in New Zealand to support ‘greater relevance and 

inclusiveness,’ can also be linked to the “major break with the liberal approach” during the 

1980s (Rata, 2012, p. 28). This ‘major break’ signalled a change in direction from stressing the 

individual’s “responsibility for taking up the opportunities offered by education,” to allocating 

blame to “teachers, to schools,” and to “unequal power relations” because of colonisation and 

capitalism (p. 28). According to William Renwick, who was the Director General of Education 

at that time, “equality of educational opportunity will lead to inequality of educational results. 

But that premise . . .is no longer acceptable to radical critics who now view educational needs 

not in terms of equality of access but equality of results” (Renwick, 1986, pp. 29-30; quoted in 

Rata, 2012, p. 28). 

 

Science education achievement  

To what extent has the culturalist influence and the accompanying constructivist approach 

contributed to the decline in the value given to modern science in the curriculum and how has 

this had consequences for student achievement? I am unable to answer this question in relation 

to science education at the two schools which provided the archival material for my study. 
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Since I did not have permission to speak to members of the science faculty at Auckland Girls’ 

Grammar and Baradene, I was unable to discuss student achievement over recent years or have 

access to achievement data. This information would have been useful for assessing the extent 

to which the move towards culture within secondary school science policy had affected the 

achievement of students studying the sciences at these schools.  

 

A comparison of the data that I did have access to from Auckland Girls’ Grammar does suggest 

that the increased emphasis on culture had an impact on the achievement of students studying 

modern science at that school. In 1979, it was noted in the school’s annual report that six “girls 

gained admission to Medical School (out of a total school leaver intake of 100) showing that 

our students are highly successful” (Auckland Girls’ Grammar School Annual Report 1980. 

AGGSA). Again, almost ten years later, when evaluating the success of students, the science 

department report noted that while “examination results have fluctuated over the years,” there 

were still “a good number of students who obtain high marks in the School Certificate science 

examination and the same is true in all three Bursary level sciences” (Science Department 1988. 

AGGSA).  

 

In contrast, by 1992 the inspectors found that senior science results were below the expected 

standard (see Chapter Thirteen). Based on what they had found, the inspectors were also 

concerned that “only in School Certificate human biology have results exceeded” the mean of 

the students’ other subject areas (Education Review Office. Auckland Girls’ Grammar School. 

September 30 1992. ANZ). It was noted that “the science department needs to analyse student 

performance in the future to determine if the various initiatives that have been introduced are 

influencing achievement.” The initiatives referred to in the Education Review Office report 
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were encouraging students “to participate in the science fair, in science competitions and in the 

science badge scheme … to promote science as an interesting and worthwhile course of study.” 

 

The problem with measuring achievement  

Secondary school qualification frameworks in New Zealand prior to NCEA, such as School 

Certificate, University Entrance, Sixth Form Certificate, and Bursary could provide an accurate 

picture when evaluating student performance within the sciences and identifying patterns of 

progress. In 1995, Baradene’s science department was able to use data from School Certificate 

science examination results for the preceding four years to evaluate the department’s success. 

The 1991 school mean achieved in science was 60.8 and rose the following year to 67.1 

(Baradene College of the Sacred Heart. Annual Self Review of the Department, 1995. BCLA). 

While the mean had decreased by 1995 to 64.3,193 the examination data did show that between 

1991 and 1995 students passing school certificate science at Baradene remained above the 

national mean.194 

 

In comparison, the assessment framework for NCEA “paints an illusion of rising standards” 

(Lipson, 2020, p. 14) and therefore makes it difficult to see a true picture of progress. Current 

data shows that although students leaving school with NCEA Level 2 has increased 

significantly since 2006, the student-centred nature of NCEA and its method of assessment 

against standards “is masking our decline and contributing to a lack of awareness of our 

predicament” (Law & Hernandez, 2021, p. 15). The ‘masking’ of student achievement had also 

been considered soon after the introduction of NCEA by “the way in which “science” subjects 

 
193 Over this four-year period, the number of students studying school certificate science each year was between 

81 and 95.   
194 It also worth noting that compared to the data from Auckland Girls’ Grammar during the same period (see 

Chapter Thirteen), Baradene, which was less influenced by the culturalist drive, was still achieving in the sciences 

above the national mean. 
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are counted may be open to interpretation” (Hipkins & Bolstad, 2005, p. 4). It was suggested 

that “in the post-NCEA environment this issue has become even more complex” (p. 4). 

 

In 2007, based on research, the Ministry of Education had been advised that while a 

“proliferation of non-specialised science courses” had “extended physics and chemistry 

education” to a wider range of students through Unit Standards, a “significant effort” was 

required to “boost the availability of physics and chemistry achievement standards, particularly 

of the internally assessed type, in order to boost the presence of physical science in upper 

secondary nonconventional science programmes” (Vlaardingerbroek & Taylor, 2007, p. 278). 

The same research found that some science programmes comprised mostly the less academic 

Unit Standards (also see Chapter Fourteen) and while some Unit Standards might offer Year 

12 students a reasonably sound understanding of physics, these tended to be avoided. Rather 

than enable students to “describe the development of a selected physics idea and a physics-

based application,” or “analyse the development of a selected area of physics and a physics-

based application” they were more likely to be assessed against a Unit Standard that required 

them to “demonstrate knowledge of waves” (p. 269). 

 

International comparisons 

International measurement provides evidence of the ‘illusion’ of achievement in New Zealand 

secondary school science, and possibly illustrates the link between the influence of culture and 

the relative low level of scientific understanding of students. The Programme for International 

Student Assessment [PISA] testing shows that since 2002, New Zealand’s mathematics and 

science “educational equity has worsened” (see below), yet “in stark contrast” to the same 

period “NCEA data … shows ever improving performance and rising equity” (Lipson, 2018, 

p. 9).  
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This issue of showing the ‘illusion’ of achievement was foreseen by Professor Paul Black who 

was commissioned by the Ministry of Education in 2000 to evaluate the NCEA proposals (The 

New Zealand Post Primary Teachers' Association [PPTA], 2006). According to the PPTA, 

Black was concerned about the: 

implications of dividing up subjects into separate elements if these elements were to be 

assessed in isolation from each other, and suggested that users of the results might draw 

conclusions from these results that they were not able, in fact, to indicate. (p. 4) 

 

He also queried giving “a particular cachet to (say) 80 credits which (say) 75 does not deserve, 

and to which 90 will be seen to add little” (Black, 2000, quoted in PPTA, 2006, p. 4).195 Based 

on this system of credit allocation, Black criticised the proposal to: 

report in percentiles (as in the bars on the current Interim Results Notice), saying that 

in a standards-based system, the only meaningful information is the grade itself, not 

some pretence at ranking, because in theory at least, the grade is “an indicator with 

explicit meaning, independent of the variations in entry cohort.” (PPTA, 2006, p. 5) 

 

According to data from Trends in International Mathematics and Science Study [TIMSS] 

research, while Year 9 secondary school science (and mathematics) achievement was above 

average in 1995, by 2013 the level of achievement had dropped considerably (Law & 

Hernandez, 2021). An analysis of PISA data also showed a significant decline in performance 

for Year 11 science students when compared to students globally. Recent PISA reports have 

noted that the mean performance in New Zealand for fifteen-year-olds: 

 
195 Black’s Report to the Qualifications Development Group, Ministry of Education, New Zealand on 

the proposals for development of the National Certificate of Educational Achievement (2000) is no longer 

accessible from the MoE website. 
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has been steadily declining in mathematics (2003-2018) and science (2006-2018) from 

initially high levels of performance; it has been declining in science too, at least since 

2012. In reading, more rapid declines were observed amongst the country’s lowest-

achieving students; in mathematics and science, performance declined to a similar 

extent at the top and the bottom of the performance distribution, as well as on average. 

(OECD, 2019, p. 321) 

 

National figures 

Since the end of the last century, Ministry of Education data also shows a pattern of decline 

regarding the performance of students studying secondary school science (MoE, 1999, 2000; 

2006; 2008; 2017; 2019). This data is mostly based on an analysis of NCEA science Unit and 

Achievement Standards by the New Zealand Qualifications Authority. It was found in 2008 

that “student attainment in NCEA Level 1 science [at] 58 percent” had remained the same with 

no increase since 2004 (MoE, 2008, p. 16). In 2017, while a “proportion of school leavers 

attaining at Level 1 or above in science” had increased “from 62.5% in 2016 to 63.4%” (MoE, 

2017, p. 25), the following year there had been a decrease to “60.9%” (MoE, 2019, p. 34).  

 

Despite the equity intentions of the New Zealand Curriculum and NCEA, disadvantaged groups 

are still underperforming in science. In 2017, “44.7% of Māori and 46.3% of Pacific school 

leavers attained at Level 1 or above in science, compared to 70.6% of European/Pākehā and 

79.1% of Asian school leavers. (MoE, 2017, p. 25). Even prior to the implementation of NCEA 

data from the National Education Monitoring Project presented “a bleak picture of girls’ 

enjoyment of science, confidence in their performance and ability, involvement in science 

activities in their own time, and interest in further study of science” (MoE, 1999, p. 90). This 
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national data was clearly not what William Renwick had envisioned in 1986 when he claimed 

that disadvantaged groups were seen: 

to be the unfortunate victims of a social system which has been seen too selective in the 

distribution of public goods to groups and individuals. The public debate is no longer 

about equality of educational opportunity: it is about equity, that is to say, fair treatment 

or social justice. (Renwick, 1986, p. 30; quoted in Rata, 2012, p. 28) 

 

While academics from the University of Waikato have suggested that “findings from PISA and 

TIMSS studies need to be interpreted with caution,” they also concede that findings in relation 

to New Zealand do “show that the gap between the low and high achievers is generally larger 

than other high-performing countries, and New Zealand has a higher proportion of low-

performing students and a lower proportion of high-performing students than many high-

performing countries” (Buntting & Cowie, 2017, p. 66). It is therefore with some irony that 

these academics, who support student-centred learning and culture influencing science 

education have found that “students identifying as Māori also had lower average science 

achievement than non-Māori students, as did students identifying as Pasifika” (p. 66).  

 

This issue of Māori and Pasifika underperformance confirms what Michael Matthews had 

predicted over twenty-five years ago when he suggested that if university educators “proclaim 

that rationality and objectivity, per se, [are] undesirable, then there truly has been a profound 

change in the educational climate: and one that, if widely endorsed, prefigures a profound 

change for the worst in New Zealand culture” (Matthews, 1995, p. 26). Matthews has also 

recently noted that “despite 32% increase in government expenditure on education since 2001,” 

a correlation exists between “constructivist domination” in New Zealand and low achievement 

within the sciences (Matthews, 2021, p. 207). 
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Concluding comments 

The aim of this thesis has been to investigate the value given to modern science within New 

Zealand’s secondary school curriculum. By investigating this value, my findings show that the 

current state of secondary school science education in New Zealand stands in sharp contrast to 

the developments of the late nineteenth century. The value which had been given to modern 

science and its subsequent importance in education has declined considerably since the 1990s. 

Seen through the historical lens of Auckland Girls’ Grammar School and Baradene College of 

the Sacred Heart, during most of the twentieth century the value given to modern science within 

the secondary school curriculum remained strong. This strong value enabled many students 

from Auckland Girls’ Grammar to further their studies and become influential experts within 

science related careers. While Baradene’s early relationship with modern science conflicted 

with other influential forces arising from the authority of the Society of the Sacred Heart and 

the Catholic Church, the eventual growth in value given to modern science ensured that the 

school was able to meet the academic and intellectual needs of its students.  

 

The growth of movements associated with postmodernism towards the end of the twentieth 

century and their influence on the secondary school science curriculum, have paved the path to 

where we are today. My study shows that postmodern influences were most notable at 

Auckland Girls’ Grammar. Within a decade, over one hundred years of science education at 

the school had been weakened by the influential forces of feminism and biculturalism – aided 

by their alignment with constructivism. The concern, as discussed above, is that the influence 

of ideological forces has not abated within New Zealand’s education environment and 

epistemological relativism now permeates the country’s curriculum and assessment 

framework. If this tension between the influence of science and the influence of culture remains 
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within the secondary school science curriculum the value given to modern science will continue 

to decline.  

 

In the introductory chapter to this thesis, I referred to the idea that the study of modern science 

not only serves to benefit society, but to also serves to aid intellectual growth. I also referred 

to the importance of a society well-educated within the sciences to support and maintain the 

democratic process. In view of the complex issues that our societies currently face, such as the 

Covid pandemic, climate change, and carbon pollution, an education system which values 

modern science – rather than mistrusts it – will be essential for the survival of humanity. 
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School of Critical Studies in Education 

Te Kura o te Kōtuinga Akoranga 

Mātauranga 

 

 

Epsom Campus 

Gate 3, 74 Epsom Ave 

Auckland, New Zealand 

T +64 9 623 8899 

W www.education.auckland.ac.nz 

The University of Auckland  

Private Bag 92601 

Symonds Street  

Auckland 1135 

New Zealand 

 

/    /2019 

PARTICIPANT INFORMATION SHEET 

Principal and Board of Trustees 

 

Title: The history of science education in New Zealand secondary 

schools 

Researcher: Cristopher Lynch  

Supervisor: Professor Elizabeth Rata  

Co-Supervisor: Doctor Graham McPhail  

 

 

Research description  

My name is Cristopher Lynch and to complete a Doctor of Philosophy, I am researching the history of 

science education in New Zealand secondary schools. My interest lies in finding out what changes have 

occurred within secondary school science education between the early twentieth century and the present 

day. 

Request for permission 

I would like your permission to have contact with the archivist of Auckland Girls Grammar School and 

have access to the school’s archives under the archivist’s supervision. I would also like your permission 

to have the archivist pass on details of my research to former science teachers to enable me to recruit 

potential participants I intend to use the historical data from the archive’s primary sources for my thesis 

and possibly for conference presentations, and journal publications.   

What does the study involve? 

The research will entail searching through historical documents to locate primary data which relates to 

science education at Auckland Girls Grammar School. This would include any curriculum documents, 

department reports, meeting minutes, examination papers, and students’ work which might be available. 

Any details relevant to my research from this primary data, will be digitally photographed by me and will 

be analysed and used as supporting evidence for my thesis. 
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Confidentiality  

The school will be identified by the archival historical data used, but every effort will be taken to alter any 

identifying details of individuals referred to within the documents by the use of pseudonyms. Given the 

small size of New Zealand’s science education community there might be a small chance of individuals 

being recognised. 

Data storage 

All data collected from the archives will also be securely stored in a locked cabinet at The University of 

Auckland and on the researcher’s University of Auckland password protected computer for a period of 

six years. Thereafter, any hard copies will be shredded and electronic data deleted from the hard drive 

of the computer. The Consent Form will be stored separately from the data in a different office and 

cabinet. 

 

A summary of the findings will be made available to you if you wish. 

 

Please email me with your signed Consent Form, and if you have any queries, please contact me, my 

supervisor, co-supervisor, or the Head of School. 

 

Researcher Supervisor Co-Supervisor Head  of School 

Cristopher Lynch  

email clyn558@aucklanduni.ac.nz   

 

Professor Elizabeth Rata:  

email e.rata@auckland.ac.nz    

phone 09 373 7999 ext 46315 

 

Doctor Graham McPhail 

Email 

g.mcphail@auckland.ac.nz 

Phone 09 9 373 7999 ext 48511 

Professor John Morgan  

email 

john.morgan@auckland.ac.nz 

phone 09 373 7999 ext 46398 

For any queries regarding ethical concerns you may contact the Chair, The University of Auckland Human Participants 

Ethics Committee, The University of Auckland, Office of the Vice Chancellor, Private Bag 92019, Auckland, 1142. 

Telephone: 09 3737599 ext. 83711. Email: ro-ethics@auckland.ac.nz 

 

 

 

 

 

 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 

09/05/19 for three years. Reference number: 022874 
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School of Critical Studies in Education 

Te Kura o te Kōtuinga Akoranga 

Mātauranga 

 

 

Epsom Campus 

Gate 3, 74 Epsom Ave 

Auckland, New Zealand 

T +64 9 623 8899 

W www.education.auckland.ac.nz 

The University of Auckland  

Private Bag 92601 

Symonds Street  

Auckland 1135 

New Zealand 

 

 

Consent Form 

Principal and Board of Trustees 

(This form will be kept for a period of six years) 

 

Title: The history of science education in New Zealand secondary 

schools. 

Researcher: Cristopher Lynch email: clyn558@aucklanduni.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, and I 

give permission for archival research to be undertaken at this school.   

• I agree to allow the researcher to have site access to the school for the purpose of accessing the 

school’s archives (under the supervision of the archivist) and digitally recording archival data 

relevant to the historical research. 

• I agree to allow the researcher to use the school archivist as point of contact for providing 

research details to former teachers who may wish to be interviewed. 

I understand that: 

• The school will be identified by the archival historical data used, and there is a small chance that 

identifying details of individuals referred to (using pseudonyms) within the documents will be 

recognised given the small size of New Zealand’s science education community. 

mailto:clyn558@aucklanduni.ac.nz


297 

 

• All data collected from the archives will be securely stored in a locked cabinet at The University 

of Auckland and on the researcher’s University of Auckland password protected computer for a 

period of six years. Data and consent forms will be stored separately. 

• After six years data will be destroyed or deleted. Hard copies will be shredded and electronic 

data deleted from the hard drive of the computer. 

• I wish to receive a summary of findings, which can be emailed to me at this email address:  

 

Name: ………………………………………………………………………………………………… 

Signed: …………………………………………….. Date: …………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 09/05/19 

for three years. Reference number: 022874 
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Mātauranga 

 

 

Epsom Campus 

Gate 3, 74 Epsom Ave 

Auckland, New Zealand 

T +64 9 623 8899 

W www.education.auckland.ac.nz 

The University of Auckland  

Private Bag 92601 

Symonds Street  

Auckland 1135 

New Zealand 

 

 

/    /2019 

PARTICIPANT INFORMATION SHEET 

Baradene College Limited Manager 

 

Title: The history of science education in New Zealand secondary 

schools 

Researcher: Cristopher Lynch 

Supervisor: Professor Elizabeth Rata  

Co-Supervisor: Doctor Graham McPhail  

 

 

Research description  

My name is Cristopher Lynch and to complete a Doctor of Philosophy, I am researching the history of 

science education in New Zealand secondary schools. My interest lies in finding out what changes have 

occurred within secondary school science education between the early twentieth century and the present 

day. 

Request for permission 

I would like your permission to have contact with the archivist of Baradene College Limited and have 

access to the company’s archives I would also like your permission to have the archivist pass on details 

of my research to former science teachers to enable me to recruit potential participants I intend to use 

the historical data from the archive’s primary sources for my thesis and possibly for conference 

presentations, and journal publications.   

What does the study involve? 

The research will entail searching through historical documents to locate primary data which relates to 

science education at Baradene College of the Sacred Heart. This would include any curriculum 

documents, department reports, meeting minutes, examination papers, and students’ work which might 

be available. Details from within any documents which relate to my research will be digitally photographed 

by me and will be analysed and used as supporting evidence for my thesis. 

Confidentiality  
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The school will be identified, but every effort will be taken to alter any identifying details about individuals 

referred to within the historical documents by the use of pseudonyms. Given the small size of New 

Zealand’s science education community, there might be a chance that details will be recognised.  

Data storage 

All data collected from the archives will be securely stored in a locked cabinet at The University of 

Auckland and on the researcher’s University of Auckland password protected computer for a period of 

six years. Thereafter, hard copies will be shredded and electronic data deleted from the hard drive of the 

computer. The Consent forms will stored separately form the data in a different office and cabinet 

 

A summary of the findings will be made available to you if you wish. 

 

 

Please email me with your signed Consent Form, and if you have any queries, please contact me, my 

supervisor, co-supervisor, or the Head of School. 

 

 

Researcher Supervisor Co-Supervisor Head  of School 

Cristopher Lynch  

email clyn558@aucklanduni.ac.nz   

 

Professor Elizabeth Rata:  

email e.rata@auckland.ac.nz    

phone 09 373 7999 ext 46315 

 

Doctor Graham McPhail 

Email 

g.mcphail@auckland.ac.nz 

Phone 09 9 373 7999 ext 48511 

Professor John Morgan  

email 

john.morgan@auckland.ac.nz 

phone 09 373 7999 ext 46398 

 

For any queries regarding ethical concerns you may contact the Chair, The University of Auckland Human Participants Ethics 

Committee, The University of Auckland, Office of the Vice Chancellor, Private Bag 92019, Auckland, 1142. Telephone: 09 

3737599 ext. 83711. Email: ro-ethics@auckland.ac.nz 

 

 

 

 

 

 

 

 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 

09/05/19 for three years. Reference number: 022874 
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Mātauranga 

 

 

Epsom Campus 

Gate 3, 74 Epsom Ave 

Auckland, New Zealand 
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The University of Auckland  

Private Bag 92601 

Symonds Street  

Auckland 1135 

New Zealand 

 

 

Consent Form 

Baradene College Limited Manager  

(This form will be kept for a period of six years) 

Title: The history of science education in New Zealand secondary 

schools. 

Researcher: Cristopher Lynch email: clyn558@aucklanduni.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 give permission for the researcher to have contact with the archivist of Baradene College 

Limited and allow the researcher to have site access to the company’s archives. 

 

I understand that: 

• Historical data from the archives relevant to the researcher’s study will be digitally photographed 

by the researcher, analysed and used as supporting evidence for a thesis. 

• The school will be identified by the archival data used, and there is a chance that identifying 

details of individuals referred to within the historical documents will be recognised given the small 

size of New Zealand’s science education community. 

• All data collected will be securely stored in a locked cabinet at The University of Auckland and 

on the researcher’s University of Auckland password protected computer for a period of six years. 

Data and consent forms will be stored separately. 

• After six years data will be destroyed or deleted. Hard copies will be shredded and electronic 

data deleted from the hard drive of the computer. 

mailto:clyn558@aucklanduni.ac.nz
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• I wish to receive a summary of findings, which can be emailed to me at this email address:  

 

Name: ………………………………………………………………………………………………… 

Signed: …………………………………………….. Date: ………………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE ON 09/05/19 
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APPENDIX D 

Baradene College Archives  

Series Register 

` 

001 School Registers 1909 -1972 
 
002  School Registers, Photocopies of 1909 -1972 
 
003 School Registers of Admission, Progress and Withdrawal 1958-68 
 
004 School Admission Record Cards 1973 -1991 
 
005 School Record Cards 1970-1990; 1992-1998 
 
006 School Lists, 1936 - 
 
007 Class Lists, 1977 - 
 
008 House Lists, 1967 - 
 
009 Boarders Lists, 1982 
 
010 School Leavers Lists, 1967 - 
 
011 School Reports 1936-1971 
 
012  Student References, removed from Archives 
 
013 Principal’s Reports to Board of Governors 1976 -1997 
 
014 Principal’s Newsletters, 1975 -2003 
 
015 Principal’s Correspondence (unregistered) 1976-2004 
 
016 Principal’s Annual Report presented at School Award / Prize Giving, 1974 –

1997 
 
017 Subject Files, 1975 -1997 
 
018 Prospectus & Enrolment, c1910- 
 
019 Staff Lists 1909-1975 
 
020 Individual Principals notes 
 
021 Individual Staff – 1971-2008 
 
022 Staff Activities - 1980 
 
023 School Development, Planning & Review – 1995-2006 
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024 Board of Trustees Newsletters, 1991 - 2000 
 
025 Board of Trustees Annual Reports, 1993 - 
 
026 Board of Trustees Elections, 1992 - 
 
027 Board of Trustees Minutes  
 
028 Board of Trustees Subcommittee Minutes – 1992-1998 
 
029 Board of Trustees, Reports to Board, 1995 - 
 
030 Student Bursary, 1979 
 
031 School Charter, 1990 
 
032 Returns of Staff and Pupils, 1956 - 
 
033 Integration, 1975 - 
 
034 Inspection Reports, 1959 - 
 
035 Schedule of Fees and Fees info 
 
036 Fees Journal, 1919-1938 
 
037  Statements of Accounts Baradene – 1975-1980 
 
038 Cor Unum Newsletters – 1998-2003 
 
039 Development Appeal – Appeal and Fundraising Functions/ Activities- -1997-
2008 
 
040 Development Appeal Steering Committee records – 1997-1998 
 
041 Student Support Services - 1997 
 
042 Course Outlines/Curriculum 1960-2012 
 
043 Surveys 1976-1986 
 
044 Teaching Resources 1950 
 
045 Assignments, Coursework & Material Requirements 1991-2007 
 
046 Work / Exercise & Feast Day Books – Individuals c 1917- 
 
047 Work / Exercise & Feast Day Books – Group 1930-  
 
048 Annual Distribution of Prizes, 1912 – 1970  
 
049 Distribution of Ribbons Register, 1909 -1967 
 
050 Prizes and Tests Register, 1940 -1967 
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051 Janet Erskine Stuart Staff Award 
 
052 Lists of Special Prize Recipients 
 
053 Certificates – Individuals 1914-1971 
 
054 Certificates 1910-2000 
 
055 Award Evenings/Prize Lists 1970 -1999 
 

 056 Examination Results 
 

057 School Leaders / Student Council Minutes 
 
058 School Rules 
 
059 Signals 
 
060 Classes & Charges Register 
 
061 Mistress of Discipline - Memorial 
 
062 Weekly Notes & Exemptions 
 
063 Exchange Students and student trips 
 
064 Wedding Autographs 
 
065 Programme Booklets, 1918- 
 
066 Programmes – Loose, 1910- 
 
067 Plays and Tableaux - in French 
 
068 Confirmation Register 
 
069 Ceremony of Confirmation 
 
070 Helen’s Trophy Visits 
 
071 Menus 

 
072 School Liturgies 
 
073 Prayer and Hymn Books 
 
074 Feast Days 
 
075 Charities 
 
076 Community Service 
 
077 Alumnae Memories and Family Connections 
 
078 Missions 
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079 Propagation of the Faith and of the Holy Childhood Records,  

1917 - 1938 
 
080 Pioneer Council Records, 1957 - 1962 
 
081 Enfant de Marie / Children of Mary Congregation Records, 1930 - 
 
082 Missionary Association Records, 1947 -1949 

 
083 Young Christian Society YCS Records, 1965 
 
084 Sodality of Our Lady Records, 1966 
 
085 Medals 
 
086 Badges of the Sacred Heart 
 
087 Congregations of St. Aloysius and Angels 

 
088 Year 13, Teddy Bear Collection 
 
089 Hand Books - ANZNET 

 
 

090 Association of Sacred Heart Schools of Australia and New Zealand 
Newsletters 

 
091 Association of Sacred Heart Schools of Australia and New Zealand Goals 
  
092 Association of Sacred Heart Schools of Australia and New Zealand Schools 

Committee 
 
093 Association of Sacred Heart Schools of Australia and New Zealand Executive 

Committee 
 
094 Association of Sacred Heart Schools of Australia and New Zealand 

Workshops and Training 
 
095 Association of Sacred Heart Schools of Australia and New Zealand Financial 

Records 
 
096 Association of Sacred Heart Schools of Australia and New Zealand 

Correspondence 
 

097 Association of Sacred Heart Schools of Australia and New Zealand - Goals 
and Criteria Records 

 
098 Association of Sacred Heart Schools of Australia and New Zealand Network 

of Sacred Heart Schools –ASHS to ANZNET 
 Annual Goals Reports 
 

099 Order of Service - Weddings 
 
100 Order of Service - Baptisms 
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101 Order of Service – Mass/Communions 
 
102 Order of Service - Requiems 
 
103 Alumnae Newsletter -Concordia 
 
104 Alumnae Functions 
 
105 Alumnae Committee Minutes  
 
106 Alumnae Presidents/Committee Members 
 
107 School Leavers/ Lists of Alumnae/Graduates 
 
108 Alumnae Correspondence 
 
109 Religious Habit Collection 
 
110 Alumnae Constitutions 
 
111 Alumnae Association Memorabilia 
 
112 Sacre Coeur Association of NZ Alumnae Records 
 
113 AMASC 
 
114 Alumnae South Auckland Branch Records 
 
115 Achievement and Biographical Information regarding Alumnae 
 (also digital) 
 
116 Alumnae AGM (Annual General Meeting) Minutes 
 
117 Alumnae Community Involvement Sub Committee Notebook 
 
118 Alumnae Surveys and Charity Files 

 
119 Alumnae Annual Reports 
 
120 Alumnae Boarding School Committee Records 
 

 121 School Badges (In Blue Vertical File) 
  
 122 Tableware (Sacred Heart Crest) 
 
 123 Crosses for Class 
 
 124 International Students Photographs 
 
 125 Blanco Examination Papers 
 
 126 House Badges 
 
 127 Sports Badges (Vertical File)  
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 128 Debutante Ball Photographs 
 
 129 International Passports (Vertical File)  
 
 130 Christmas Cards (Vertical File)  
 
 131 First Holy Communion Certificates (Vertical File)    
 
 132 Class Reunions 
 
 133 Student Badges (Vertical File)  
 

134  Parent Teachers Association (PTA) Minutes  
 
135 Parent Teachers Association (PTA) Newsletters  
 
136 Parents/Students Handbooks 
 
137 Parent Teachers Association (PTA) Activities 
 
138 Parent Teachers Association (PTA) Constitution 
 
139 Parent Teachers Association (PTA) Executive and Committee  Members 

 
140 Erskine School Magazine, 1928 -1985 
 
141 Sacré Coeur School Magazine 1925-1995 
 
142  Sacré Coeur Association (Alumnae) Newsletters 
 
143 Sacré Coeur School Newsletters 
 
144 Sacré Coeur School Newspapers 
 
145 Sacré Coeur Prospectus 
 
146 Sacré Coeur School Histories 
 
147 Sacré Coeur Photographs 
 
148 Sacré Coeur Centenary, 1888-1988 

 
149 Kincoppal, Rose Bay School Magazine, 1928- 
 
150 Kincoppal, Rose Bay Newsletters 

 
151  Kincoppal, Rose Bay School Histories 

 
152 Kincoppal, Rose Bay Photographs 
 
153 Kincoppal, Rose Bay & Society of Sacred Heart Centenary 
 Celebrations 1882-1982 
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154 Kincoppal, Rose Bay Prospectus 
 
155 Kincoppal, Rose Bay Newspaper Clippings 

 
156 Kincoppal, Rose Bay Gates 
 
157 Stuartholme School Magazine 
 
158 Stuartholme School History 
 
159  Stuartholme Photographs and Postcards 
 
160 Stuartholme Prospectus 
 
161 Stuartholme General Records Relating to School 
 
162 Stuartholme Alumnae Association Newsletter 
 
163  Stuartholme Foundation Newsletters 

 
 164 Stuartholme Jubilee Celebrations 
 

166  Remuera/Baradene School Journal (Diary), 1909- 
 
167 Music Rooms Memorial 
 
168 Mistress General - Memorial 
 
169  First House Journal (copy) 
 
170 Class Yearbooks 
 
171 School Papers, 1936- 

 
 172 School Magazines (Cor Unum)1926- 
 

173 Baradene College Jubilee / Anniversary Publications  
 
174 Society of the Sacred Heart NZ Publications 
 
175 Society of the Sacred Heart Publications 
 
176 Books  
 
177 Newspaper Clippings 
 
178 Oral Histories/Transcripts/ Audio Discs 
 
179 Catholic Church Anniversary Celebrations 
 
180 School Anniversary Celebrations 
 
181 Society of the Sacred Heart Anniversary Celebrations 
 
182 Ribbons 
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183 Hats & Hat Bands 
 
184 Veils for students 
 
185 Sports/ Physical Education (PE) Clothing 
 
186 Gloves 
 
187 Ties 
 
188 Blazer /Jacket Pockets ( School Crest) 
 
189 Aprons for students 
 
190 Summer Uniform 

 
191 School Blazer 
 
192 1925 Blue School Dresses (Replicas) 
 
193 White (Formal) Dress 
 
194 Schola / Choir Dresses 
 
195 Uniform Name Tags 

 
196 Uniform Requirements 
 
197 Site Plans 
 
198 Building Plans 
 
199 Grounds & Landscaping Plans 
 
200 Specifications 

 
201 Correspondence relating to Buildings & Grounds 
 
202  School Songs -Music 
 
203 Slides –Scanned to Discs 
 
204 Videos (on external hard drives or discs) 
 
205 Film –to Video to Disc Loreto Hall 
 
206 McHardy Family Bible 
 
207 Foundation Letters (copies) from Catholic Diocesan Archives and from Rome 
1909- 
 
208 (RSCJ Golden Jubilees, can be reallocated) 
 
209 Accounts of the Schools’ History 
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210 Accounts of the History of School Buildings & Grounds 

 
 211  Special Visitors 
 

212 Open Day/Orientation 
 
213 Special Building Fund Appeal Donor Book, 1959-1960 
 
214 Rosary Beads, Crosses and Crucifixes 
 
215  Photographic Engravers Plates 
 
216  Triple Jubilee Year Journals 
 
217 Trophies Baradene  
 
218 Board of Governors Minutes, 1976- 1985- Trust Board 1985-2001                                   

BCL from 2001. 
 
219  Constitution of Boards 
 
220 Appointment of Principal 
 
221  Processional Banners 
 
222  Cash Books, 1965- 
 
223  Ledger -Staff Tax and Superannuation Deductions 
 
224  Board of Trustees Board Papers  
 
225 Sport Achievements 
 
226 Stationery 
 
227 Parent Teacher Association Statements of Account 
 
228 Parent Teacher Association Reports 
 
229 Parent Teacher Association Correspondence 
 
230 Library Books 
 
231 Canonization of St Madeleine Sophie Barat, 1925 
 
232 Capitation Grants Ledger 
 
233 Individual RSCJ 
 
234 Budget and Levies Ledger 
 
235 Lists of RSCJ 
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236 Squashes 
 
237 Processional Shields 
 
238 Photograph Albums 
 
239 Outsize Photographs 
 
240 New Zealand Herald Newspapers 
 
241 List of Mistress General/Principals/Superiors at Erskine, 1905-1985 
 
242 Library Accession Registers,1909- 
 
243 Accounts Journal 1929-1945 
 
244 Class Photographs 
 
245 Staff Photographs 
 
246 Team Photographs 
 
247 Magazine Photographs 
 
248 School Photographs 
 
249 Student Individual Photographs 
 
250 Feast Covers 
 
251 Valuation, Rates and Licence Records 
 
252 Reports on the School 
 
253 House Prayers 
 
254 Consultant Reports to the Board of Governors 
 
255 Objects relating to Buildings and Grounds 
 
256 Bolles Collection Photographs 
 
257 Dobree Collection Photographs 
 
258 School Bells 
 
259 Lanterns 
 
260 Uniform Sets 
 
261 Daily Notices and Weekly Programs 
 
262 School Choir 
 
263 Gifts 
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264 School Calendar 

 
265 Student Assignments 

 
266 Erskine College Jubilee Celebrations 

 
267 Trophies Erskine College 

 
268 School Shows 

 
269 International Students 

 
270 Society of the Sacred Heart, Timaru 

 
271 School Administration Systems 
 
272 Winter Uniform 

 
273 Vestments and Chapel Linens 

 
274 Centennial Celebrations 

 
275 Rowing 

 
276 Photo Discs 

 
277 Curriculum and Student Information 
278 Not allocated 

 
279 Personal Collections 

 
280 Student Trips Overseas 

 
281 DVD’s from Videos 

 
282 History Assignments and Interview Audio Tapes, CDs 

 
283 Erskine College Parents Association Minute Books 1966-1985 

 
284 rscJ Oral History Project 

 
285 Principals Reports to Board of Trustees 1991-1997 

 
286 Alumnae Photographs 

 
287 Alumnae Association Photographs 

 
288 Debutant Photographs 
289 Mission Photographs 

 
290 Physical Environment Photographs 

 
291 Group and Activity Photographs 
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292 Staff Individual Photographs (duplicate of 245?) 
 

293 Erskine College – School Roll Records 
 

294 Erskine College - School Photos 
 

295 Erskine College - Book 
 

296  Erskine College - Clacker 
 

297 Erskine College – Prospectus and Enrolments Records 
 

298 Erskine College - Newspaper Clippings 
 

299 Baradene - Student Diary 
 

300 Erskine College – Cards 
 

301 To Be Allocated 
 

302 Lapel Pins 
 

303 Baradene Heart – Development Office 
 

304 School Pin Sacré Coeur 
 

305 Lantern Slides 
 

306 Photographs rscJ 
 

307 Teaching Equipment 
 

308 Erskine Records re Closing of College 
 

309 Board of Trustees’ Photographs 
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APPENDIX E 

Early twentieth century laboratory equipment from Auckland Girls’ Grammar School 

(Auckland Girls’ Grammar School Archives) 
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APPENDIX F 

NCEA draft Level 1 Science Achievement Standard (Ministry of Education, 2020b)  
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