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Abstract 

This paper examines some of the tensions in interdisciplinary projects that promoted both 
cultural knowledge and statistical enquiry. Three different, but related projects about ancestral 
ocean voyages for settlement, provided the context for the statistical enquiries. These projects 
were viewed as interdisciplinary in that they were designed to combine statistics learning with 
the social and/or linguistic aspects of mathematics and at least one other subject. Two of these 
projects were concerned with the canoe migrations of Māori to New Zealand and the other 
project was based on the Viking settlement journeys to Iceland. From comparing the projects, 
it was possible to identify tension points across the projects. These provide guidance and 
information for planners and implementers of interdisciplinary projects in the future, 
particularly when the learners come from minority groups attempting to revitalise their 
Indigenous language and culture.  
 

Introduction: Contextual to Conceptual Sphere 

In this paper, we identify tension points in a mathematics interdisciplinary project about 

ancestral settlement voyages. In these interdisciplinary projects, statistics was combined with 

the social and/or linguistic aspects of mathematics and at least one other subject. Although 

contextualising mathematics in its social contexts has been promoted for making mathematics 

more relevant for students, there has been little research on the implementation of such projects 

(Williams et al., 2016). In summarising what research has been done, Williams et al. (2016) 

noted the difficulty in identifying trends in the results because of the small number of studies 

and the different attributes that were being measured. Even less research has been done on the 

tensions that educators must balance in ensuring that mathematical understandings remain a 
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focus within interdisciplinary projects and vice versa. In this paper, we describe three related 

projects, two with preservice teachers in New Zealand and Norway respectively, one with 

school students in New Zealand, to identify the tensions that arose when we, as the teacher and 

teacher educators, implemented the projects. 

In recent years and across the world, curricular innovations have included increasing 

students’ use of mathematics and knowledge about mathematical applications in other 

disciplines so that they are more closely related to real world situations. For example, the Core 

Curriculum for Primary, Secondary and Adult Education in Norway (The Royal Ministry of 

Education, Research and Church Affairs, 1994) states: 

Schooling shall provide a multi-faceted and all-round general education with concrete 

knowledge about the human being, society and nature which can provide a broad outlook 

and perspective; with know-how and maturity to face life’s practical, social and personal 

challenges; and with qualities and values that facilitate cooperation between people and 

make it enriching and exciting for them to live together 

In New Zealand, there has been a recognition of the need to provide cultural models and 

experience with the teaching of mathematics (see Meaney, Trinick & Fairhall, 2012; Trinick, 

Meaney & Fairhall, 2016, 2017). In interdisciplinary projects, these connections are important 

in supporting school students in a variety of ways, including raising interest in science, 

technology, engineering and mathematics (STEM) subjects (Adams, Miller, Saul, & Pegg, 

2014). In Williams et al. (2016), a case study of an interdisciplinary project is described in 

which students from 6 classes were involved in considering statistical ideas in relationship to 

nutrition and physical activity. The initial challenging question for the students was “Is stopping 

eating the right way to lose weight?”. The students then had to refine it so that it was a good 

statistical problem to solve. Both students and teachers considered that this was important way 

to work as “the quite complex real problem setting provided opportunities to explore important 
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concepts from mathematics and science, within a thematic and problem-solving context that 

‘subsumed’ the disciplines” (p. 27). However, school students are acknowledged as not always 

using mathematical knowledge and/or other knowledge in completing interdisciplinary 

projects, because they do not see these as relevant (Ng, 2011). Therefore, there is a need to 

better understand teachers’, including teacher educators’, reflections about interdisciplinary 

projects and how they could be improved. 

In Indigenous contexts, language revitalisation is often one of the primary goals of 

education. Fishman (1991) noted that, traditionally, the primary argument for language 

maintenance is that language and culture “stand for each other” (p. 22). Therefore, in these 

contexts, mathematics learning needs to be connected to cultural considerations which is more 

than just learning a language. As Murphy et al. (2008) argued when discussing the Māori 

context in New Zealand, teachers who struggle to put “language into a cultural context for 

students” will contribute to the problem as “students learn language without any of the richness 

and experience associated with culture” (p. 36). Therefore, mathematics education should be 

considered an arena for revitalising Indigenous culture as well as Indigenous languages. Yet in 

a previous study, we found that the preservice teachers investigating a topic which was 

traditionally considered a taonga tuku iho, sensitive information handed down from the 

ancestors, restricted their willingness to investigate alternative ways of viewing ancestral 

journeys (Trinick & Meaney, 2017). Issues to do with oral sources from elders or academics 

did not seem to have the same possibilities for being challenged as did written empirical 

evidence, such as the types and quantity of food that could be transported on ocean journeys 

(Trinick & Meaney, 2017). 

There is little research that investigates teachers’ perspectives on interdisciplinary projects 

that are designed to promote the learning and appropriate use of mathematical concepts—most 

of the research focussed on what the students learn (Williams et al., 2016). Earlier studies on 
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how teacher educators introduce preservice teachers to interdisciplinary research remain at the 

level of principles or suggestions on how to do it (see for example, Corlu, Capraro & Capraro, 

2014; Furner & Kumar, 2007). In empirical studies, there are often other foci than ensuring the 

development of mathematical understandings. For example, Adams et al. (2014) described a 

project in which 50 preservice teachers integrated science and mathematics with social studies 

through the development of activities about the local environment. They found that “integrating 

a suite of novel experiences into methods courses can provide pre-service teachers with 

valuable experiences that will help them conceptualize and deliver similarly situated 

experiences for their future students” (p. 18). Yet on this project, general pedagogical 

considerations, rather than mathematical understandings, seemed pre-eminent. 

In another study, mathematics and science were integrated through incorporating 

technology into projects to do with healthy schools (Rodrigues, Caseiro, & Silva, 2017). 

Although how to conduct the project was tightly controlled by the researchers, they felt that the 

preservice teachers had shown many of the aspects proposed in Wild and Pfannkuch’s (1999) 

framework of statistical thinking. This seems to be the only study in which the focus was on 

whether the preservice teachers had learnt mathematical, in this case statistical, understandings. 

Finding tension points in our reflections 

In our study, all three authors implemented similar interdisciplinary projects which required 

participants to combine statistical knowledge with the development of cultural-historical 

understandings. In this article, we reflect on what we learnt from implementing the projects. In 

particular, by identifying specific tension points in implementing these projects, we provide 

insights into how to improve the design of interdisciplinary projects, which have a ststistical 

focus.  

For example, after implementing a project with high school students in which statistical 

enquiry was combined with culturally relevant pedagogy, Enyedy and Mukhopadhyay (2007) 
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identified tensions that arose in the data when different sets of norms or aims were not in 

alignment, such as mathematical norms and sociocultural norms or between teacher aims and 

student aims for the project. Identification of the mismatches allowed the researchers as 

designers on the task to reflect on how it could be improved:  

Despite how complicated it may be to develop and implement a culturally 
relevant mathematics unit, the tensions we found are not inevitable, and the 
limitations of our findings were due to the path we as the designers chose to 
navigate. (p. 166) 
 

Similarly in our three projects, we wanted to identify when the norms and aims of the related 

projects appeared to be in conflict when the projects were undertaken either because of the 

expectations that the participants had about the cultural-historical and statistical aspects or that 

we, as implementers, had in regard to how the projects would be undertaken. 

The three projects 

The three projects involved learners (school students and preservice teachers) engaging in 

a statistical enquiry process to investigate aspects of ancestral voyages. As these migrations 

took place hundreds of years earlier, information about these voyages was sketchy. Thus, the 

projects challenged the learners to consider a range of variables, collecting relevant 

information, proposing a solution and justifying that solution, all parts of Wild and 

Pfannkuch’s (1999) statistical enquiry model, discussed in the next section. 

The contexts of the projects were the 14th century settlement boats going to New Zealand 

(Project 1 and 2) and the 9th and 10th century settlement boats going to Iceland (Project 3). 

The choice of ancestral voyages, for the two New Zealand projects (Project 1 and Project 2), 

was based on a desire to revitalise Māori cultural knowledge and to provide examples of the 

social aspect of mathematics. The various canoe migrations and their stories remain critical 

components of identity for Māori in Aotearoa/NZ in contemporary times (Orbell, 1975). 
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The written instructions included the following guiding questions for the NZ projects and 

were adapted to the Viking project (an English translation is presented in italics): 

• Name your ancestral waka (canoe), and where do you think it came from and why? 

(Where do you think the Vikings came from and why?) 

• How many people were on board? (How many people were on board the Viking 

ships?) 

• What do you think was the gender, age group mix? (Gender, age group mix?) 

• What sort of foods did they bring? (What food did they bring with them?) 

• How long did they take to get to Aotearoa? (How long did it take?)   

Project 1 involved a Year 11 class, students aged about 16 years old, in a Maori-

immersion school. Mathematics was taught in the medium of Māori. The students were asked 

to read and listen critically to the writings of Te Rangikāheke and Tarakawa about the 

migrants aboard the ancestral canoe, Te Arawa. At the request of early European 

ethnographers, Wīremu Māihi Te Rangikāheke (about 1853) and Takaanui Tarakawa (1893) 

had written down these stories. These two documents yielded rich information about 

personages and events from the voyage.  However, the students needed to go beyond 

understanding the meaning and intent of the language in the stories to try to understand the 

concerns and needs, as well as the experiences, of their ancestors. For example, what is not 

recorded explicitly in the traditional stories, nor supported by material evidence, needs to be 

recognised as conjecture, and as such open for debate and investigation. However, as Enyedy 

and Mukhopadhyay (2007) note, the contextualizing of statistical enquiries can sometimes 

cause tensions when “the norms that highlighted the social and personal relevancy of the 

projects” (p. 168) are in opposition to the mathematical discussion norms that value “the need, 

relevance, and value of statistical reasoning and statistical data” (p. 167).  
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In Project 2, data came from 18 preservice teachers in their third and final year of a 

Māori-medium, initial teacher education programme for primary school. Most of the 

preservice teachers had grown up in a city, as a result of significant urban migration in the 

1950s and 60s, mostly disconnected from their tribal roots. Some had attended Māori-medium 

schools and all had a passion for the Māori language and knowledge revitalisation. Thus, the 

project was designed to have the preservice teachers consider how traditional knowledge, 

usually discussed in social studies classes and/or Māori language, could be connected to 

mathematics teaching in their future mathematics classroom. 

The final project, Project 3, involved 32 Norwegian preservice teachers, from the third year 

of a four-year, teacher education programme, travelling to Iceland to investigate with 

Icelandic preservice teachers the settlement voyages of Vikings from Western Norway to 

Iceland. The project was conducted over the course of a week spent in Reykjavik and 

included lectures by historians about what was known about Viking settlement and a visit to 

the Settlement Museum. As Norwegian primary teachers teach about the Vikings in Year 5, 

the project was designed so that the preservice teachers could consider how mathematics 

could be integrated with social studies. 

Wild and Pfannkuch’s (1999) Four-Dimensional Framework 

In all three projects, Wild and Pfannkuch’s (1999) four-dimensional framework which 

characterised statistical thinking in empirical enquiry was used to support the learners’ own 

statistical investigation. The dimensions are the investigative cycle, types of thinking, an 

interrogative cycle, and dispositions (Arnold, 2013). The investigative cycle (Figure 1) has 

become a fundamental organising principle for carrying out statistical empirical enquiries in 

New Zealand schools and so was known to participants in Projects 1 and 2. The investigative 

cycle as proposed by Wild and Pfannkuch (1999) consists of five stages: Problem, Plan, Data, 

Analysis, and Conclusion (see Figure 1).  
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We had considered that the open nature of the investigations about the ancestral journeys 

would provide the participants with the possibility to go through each of the stages. As noted 

earlier, the participants in the New Zealand projects were familiar with the model while in 

Project 3 the model was included in the description of the task. Below we describe how we, as 

the designers and implementers of the task, anticipated that participants would engage in each 

stage. 

• Problem –participants will use their understanding of the context of the project so that 

they could define a problem linked to a statistical question.  

• Planning – participants will plan how they would gather and/or compare relevant data 

needed by them to work on their problem. Data will mostly be secondary data that had 

already been collected by someone else.  

• Data – once data had been gathered, participants will be expected to manage, organise 

and clean the data to be used in the next stage. 

• Analysis – To respond to the problem they had set themselves, the participants will sort 

the data, construct appropriate displays and numerical summaries, look for patterns and 

reason with the data. 

• Conclusion – Participants will interpret the analysis in relationship to their problem, link 

to the context of the time, generate conclusions and new ideas and communicate 

findings. 

Figure 1 The investigative cycle from Wild & 
Pfannkuch (1999, p. 226). 
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Results and Discussion 

In this paper, we wanted to identify the tension points visible in the three projects so that 

we could improve similar future interdisciplinary projects. Although it was clear that all 

learners did engage with and learn about mathematical and settlement journeys (even if they 

failed to recognise it), in this paper we reflect on the tensions that arose at each of the stages 

in Wild and Pfannkuch’s (1999) investigative cycle.  

Problem and Planning 

There were tensions in the three projects to do with the learners identifying relevant 

problems to investigate, the first stage of Wild and Pfannkuch’s (1999) statistical enquiry 

model. We had expected that learners would identify relevant issues that would affect how 

many people would be on board the ancestral canoes/boats and by investigating these issues 

they would then argue for a particular number of people. Issues that we thought the learners 

might identify were the size of the boats and what might be needed to survive the journey as 

well as what might be needed on arrival to ensure survival in the first few months. Although 

we prompted the participants to consider such issues in our discussions with them, this did not 

always happen. 

In the two teacher education projects, the preservice teachers struggled to pose 

‘productive’ investigative questions derived from the problems. As noted by Arnold (2013, p. 

22), “posing questions has been identified a problem area for students and teachers”. Part of 

the problem was that they could not see the link between the question, the data 

creation/collection and the investigation itself. The following quote comes from one of the 

Norwegian preservice teachers in responding to a survey question about what mathematics 

teacher educators should do differently if they were to do the project again: 
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Til neste gang ville jeg gjort en del annerledes. Kanskje det er bedre om vi skal lage et 
undervisningsopplegg i stedenfor å gjøre det selv? Men hvis dere vil at vi skal gjøre 
det selv ville jeg vært tydeligere med forventningene og hvilke matematiske områder 
dere vil at vi skal fokussere på. Slik dette prosjektet ble nå er det samfunnsfag og ikke! 
matte. 

Next time I would do very differently. Perhaps it’s better if we are going to make a 
teaching plan instead of doing it yourself? But if you want us to do it ourselves, I 
would be clearer about the expectations and the mathematical areas you want us to 
focus on. The way this project was now is social science and not! mathematics. 

 
Although earlier preservice teachers had been noted as struggling with problem posing in 

modelling situation (Hansen & Hana, 2015), we had still considered that their almost two 

years of mathematics teacher education courses, including one focused on problem solving, 

would have supported them to identify appropriate issues. As facilitators of the project, we 

realised that whereas the participants could pose problems in relationship to social studies 

aspects of the context, they seemed to want the statistical problem to be provided to them. 

This suggested that they were unable to utilise their problem posing skills in relationship to 

statistics. 

In Project 2, the preservice teachers did formulate their own questions, but these were not 

always related to the primary goal of finding out about the number of people on board. This 

seemed to be related to the preservice teachers’ expectation, from their own schooling (see for 

example, Makar & Rubin, 2009), that statistics involved doing surveys. This produced a 

tension in regard to planning the statistical enquiry. For example, one preservice teacher chose 

to investigate, “How far do my whānau (extended family) live from where Mataātua 

(ancestral canoe) landed in Whakatane?”. This had very little to do with canoe migration. The 

preservice teachers did not seem to see the need for critically reflecting on their plans and 

how relevant the information would be for the task they were given. It would seem that as 

with the Norwegian situation, we need to recognise the ingrained nature of participants’ 

previous experiences with mathematics and statistics and how these affect their views about 

what could or should be done in problem posing situations. Similarly, there is a need to work 
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with preservice teachers about how they can work with their students in open-ended statistical 

enquiries. This could lead to them critically reflecting on their own understandings about the 

value of problem posing in mathematics classrooms. 

Like the preservice teachers in Project 2, the students in Project 1 needed to complete the 

project as part of a formal assessment. This seemed to make the students in Project 1 more 

receptive to considering how contextual factors, such as the amount of food and water needed 

on the journey that occurred several hundreds of years ago, might impact on the number of 

people on the boats. Although in the Norwegian project, similar suggestions were made, the 

preservice teachers were less willing to take up these suggestions, possibly because their 

projects were not part of formal assessments. Our reflections on the problem and planning 

stages of the enquiry model identified tensions about how much learners should be “led” into 

problem posing and how much a formal assessment regime is needed so that participants 

value problem posing as a part of statistical enquiry. Certainly, as facilitators of these learning 

experiences, we need to reassess our approach to introducing open activities. 

Data and Analysis 

In interdisciplinary projects, the data and analysis stages of the investigative cycle require 

participants to use their mathematical and cultural understandings to make sense of the data in 

relationship to their investigation. However, tensions rose when the learners did not critically 

reflect on their understandings, possibly because they did not consider that the knowledge was 

open for critical reflection. As facilitators, this caused us to reflect on how we needed to 

discuss with participants how the different knowledges in interdisciplinary projects could be 

valued in different contexts. 
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Figure 2: Notes taken in one group about what would be included on a Viking ship 

Although learners did use some statistical ideas, they tended to not consider how the 

context affected these ideas. For example, the Norwegian preservice teachers often used 

average weights for items, to be carried on the Viking ships. In Figure 2, the preservice 

teachers had identified a range of potential weights (stage two of Wild and Pfannkuch’s 

(1999) statistical enquiry model). This can be seen in the weight of horses which are given as 

between 350 and 450 kg, but in calculating the total weight, they chose only one amount, in 

this case the median amount of 400 kg to determine the total weight of 8000 kg for 20 horses. 

When asked about the use of a single figure, the preservice teachers stated that they had never 

had to consider why an average amount might not be the most appropriate one. As facilitators 

of the projects, we became aware that the participants needed support to consider how only 

using the average weight would have had real-world consequences in regard to the stability of 

the Viking boat.  

Another tension in regard to the participants’ statistical knowledge arose in Project 2, where 

preservice teachers struggled with displaying information. They often used bar graphs instead 

of more appropriate time series graphs. One preservice teacher stated: 
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It took me awhile to figure out a chart that was easy to follow. Then graphing 
was frustrating as I struggled. Then getting support from YouTube helped me 
create simple graphs that I could understand. 
 

Tensions arose from their previous experiences with learning statistics as they seemed to 

hinder participants from critically reflecting on their expectations about how averages or 

graphs could or should be used in this specific project. As facilitators, we came to realise that 

it was important to support participants to critically reflect on the value of their previous 

experiences in new situations. 

Expectations about cultural knowledge also affected participants’ willingness to interrogate 

the data. When Ng (2011) reviewed previous research, she found cases where students chose 

not to make use of their real-world knowledge. However, in Projects 1 and 2, the choice not to 

use their understandings about the world to interrogate the data seemed to be because of the 

status of the traditional knowledge. In Project 1, most students did not consider that they 

could or should go beyond the details the traditional history provided them. For example, they 

would not critically reflect on the traditional stories but accepted as fact statements such as, 

“My grandfather says there were 200 people on board the canoe” or rely on stereotypical 

images of battle-ready warriors paddling all day long. The view that Maori paddled to New 

Zealand, although erroneous, was also entrenched in preservice teachers’ views in Project 2 

and this affected the kinds of problems that they attempted to investigate. For example, one 

preservice student wrote: 

It was very clear to see that the majority (21) participants of this survey believed that there 

were more men on board than women, and 2 participants believed there were equal number 

of men and women aboard the Te Arawa waka for the following reasons: 

• Men were stronger at paddling 

• Women were there to help look after men who were paddling 

• Men needed women to reproduce offspring 
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For Māori participants, the traditional stories have become iconic and, in a sense, frozen in 

time. As noted previously, before the writing down of the stories the audience would not have 

viewed these traditions as unchanging. As facilitators, we needed to work with participants in 

considering how the relationship between the teller and the audience affected how a 

traditional story could be valued and thus what parts of the story could be questioned in what 

situations.  

In all three projects, we, as facilitators, needed to support participants to critically question 

or interrogate the knowledge they gained from the internet in regard to its appropriateness in 

their projects. For example, in Project 3 the preservice teachers based their measurements of 

Viking boats on ones that had been buried in Eastern Norway, such as the Gokstad ship, 

whose measurements they found on the internet. However, knar, the Viking ships built for 

settlement voyages, had different dimensions. Apart from identifying the measurements, the 

participants did not read to find out that this ship would not have been used for these journeys. 

Another tension arose when the participants seemed unable to understand that their 

ancestors may have valued things differently and this affected their abilities to conceptualise 

how the data should be analysed. For example, in Project 1 many students found it difficult to 

leave aside their biases (“I’d never eat a rat!”) in order to investigate the amount of calories 

the people on the boats would need to eat each day and the possibilities for gaining those 

calories. In Project 2, one of the preservice teachers wrote “I am a person who gets terrible sea 

sickness. The thought of being on a waka (traditional canoe) for months on end in big swells 

with rain pouring or sun beating, made me think”.  In Project 3, the realities of Vikings 

needing very large amounts of calories to paddle to Iceland (if this had in fact been the case) 

were dismissed as an uninteresting aspect to investigate, replaced by a romantic view of the 

strength of Vikings who came from Western Norway. It was clear that in interdisciplinary 
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projects that deal with historical contexts, facilitators need to have explicit discussions with 

participants about how their ancestors’ lives might have differed to their own. 

These issues also raised another tension point, to do with balancing the input about the 

different disciplines and making assumptions about the knowledge which was available to be 

used. In Project 3, it had been assumed that the preservice teachers would embrace the 

statistical aspects of the project because it was part of a mathematics education course but 

would need social studies information about the Vikings’ way of life. However, the emphasis 

on the historical information seemed to support the preservice teachers to ignore the statistical 

aspects. In the other two projects, the assumption that the learners would know the traditional 

stories connected to their ancestral canoes led to perhaps more emphasis on the statistics, but 

the learners then had to consider in relationship to the high status given to their traditional 

stories. As facilitators of the projects, our joint reflections allowed us to see the kinds of 

issues the learners had with conducting the projects and what we might need to do to support 

them to resolve these tensions. 

Conclusions 

Problems with the locating and analysis of the data that participants collected for their 

projects often led them to make unsubstantiated or unwarranted conclusions. For example, in 

Project 2, the learners seemed to struggle to critically reflect on the validity of the information 

that they gathered. The following example is from one preservice teacher’s report on her 

investigation: 

Unfortunately, the number of people surveyed that knew nothing was quite 
high which was quite disappointing because the answers from here on out from 
those participants will often just be guessing. However, 42 of the 55 
participants knew “little to some” which for me was a good indication that 
there will be some good information provided by the participants. 

This suggested that this participant was not able to identify that the data gathered from these 

survey participants was at best unreliable, even though they were able to report the numbers 
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who responded to the question. As facilitators, we recognise the need to provide more input 

on how to interpret the data so that participants’ conclusions are more valid. 

In Project 3, the conclusion sometimes included background to decisions for how many 

people were on the settlement boats. However, as can be seen in Figure 3, this background 

shown in the blue notes provided only information on the calculations and rarely included a 

justification for the choices about the calculations.  

 

Figure 3: Background to conclusion given as calculations on the blue notes 

In none of the projects did the participants seem to accept that there was an expectation that 

they would justify their solution using statistical arguments. As facilitators, it was clear that 

we needed to set up such expectations if we wanted participants to produce valuable 

outcomes.  

Implications  

As had been the case with Enyedy and Mukhopadhyay’s (2007) research, our joint 

reflections on the three interdisciplinary projects raised several tensions which we as 

facilitators of the project need to resolve if we were to implement these or similar projects 

again. By discussing the projects together, we have been able to identify these tensions and 

consider a broader range of alternatives resolving the tensions at all stages of the investigative 

cycle. For example, making the project part of a formal assessment seemed to encourage the 
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participants to focus more on the statistical aspects that could be connected to all stages. 

However, as Project 2 showed, sometimes their choice of statistical data collection was not 

always the most appropriate given the context of the project. This meant that there was a need 

for specific discussions about expectations linked to each of the stages of Wild and 

Pfannkuch’s (1999) statistical enquiry model.  

As facilitators of these projects, we needed to discuss with participants when and how 

their previous experiences could be used in working on more open projects, where they had to 

pose their own problem. This was necessary if participants were to recognise opportunities in 

the context of the projects which could be more appropriately linked to statistics, as well as 

how they handled the data.   

Although all participants seemed to have increased to some degree their understandings 

about cultural aspects of the project, we needed to better support learners to respectfully 

combine statistical and cultural knowledge. Although all three projects had anticipated that 

the context of the projects would encourage the students to learn knowledge from both 

domains, this proved much more difficult than we had anticipated. For the Māori projects 

where there is an expectation that mathematics should be connected to cultural contexts, 

finding ways that accept that the domains were esteemed in different ways is important if 

connections are to be made appropriately. The migration traditions cannot just be about 

mathematics but instead the mathematical/statistical aspects need to add value to the cultural 

contexts (Trinick, Meaney, & Fairhall, 2017).  

There is also a need to discuss how the valuing of the different domains affected 

participants’ understandings about their possibilities for acting. Explicit reflection, between us 

as facilitators and participants, on these issues is particularly important for the preservice 

teachers who are expected to instigate similar kinds of projects in their own classrooms. They 

are also important in Indigenous situations where mathematics as a weapon of cultural 
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imperialism (Bishop, 1990) is being resisted so that mathematics education can be reimaged 

as a weapon for cultural regeneration.  

Our reflections also made us consider how our own language may have had an impact on 

how our learners viewed historical events. Our readiness to say ‘our ancestors’ rather than 

‘the first Polynesian arrivals’ or ‘the Vikings’ perhaps contributed to acceptance of, or even a 

required compliance, with an accepted frozen narrative about the ocean migrations. This may 

have added to the difficulties in proposing and critically analysing factors, explicitly or 

implicitly, raised in these narratives. Reflecting on how different knowledges can contribute 

to the stages of Wild and Pfannkuch’s (1999) statistical enquiry model could result in a more 

personalised, high-stakes project for participants which could result in a more informed 

understanding of the achievement of their ancestors in undertaking those settlement journeys. 

In Māori education contexts, a greater emphasis on the ancestral migration and settlement is a 

welcome relief from the societally-determining cultural morass that has resulted from 

colonisation. However, it is only by facilitating more informed opportunities for engaging in 

these projects that it is likely that the understandings gained could contribute to participants 

reflecting on current social problems, in that they force facilitators and participants alike to 

face the impact of humanity on the planet’s environment and its other inhabitants.  

Assessments can both support potential learning opportunities as well as restricting what 

those learning opportunities could be. In the case for Project 1, the formal assessment 

requirements of the project limited the time available for the investigations which affected 

what could be investigated. In Project 2, the assessment requirements led the preservice 

teachers to “guess” what kind of investigations were expected so many of them conducted 

surveys. Yet Project 3 showed that if the investigation was not part of a formal assessment 

other issues arose, such as choosing to not justify results. Therefore, discussions about goals 

for the activity may need to be held with learners so the potential for learning is explored and 
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how this is related to assessments explicitly discussed. This is particularly important for 

preservice teachers who would be expected to conduct similar discussions with their own 

students. If we at teacher education levels do not model this for preservice teachers, then they 

will not value such discussions and not necessarily know how to instigate them. 
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