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INTRODUCTION 
In this Working Group (WG), we explored the opportunities and challenges of teaching and 
learning mathematics in an interdisciplinary (I-D) context. To follow Staats (2014) this means 
“drawing a context from another discipline authentically enough to support learning in both 
disciplines” (p. 7), mathematics plus the “other”. While the notion of interdisciplinarity is not new, 
contemporary promotion of STEM/STEAM, new mathematics curricula in which the “focus is on 
real-life, relevant contexts” (BC Math Curriculum, 2018, para. 9), and ongoing efforts to foster 
mathematical literacy (OECD PISA, 2019) made this a timely focus for a CMESG working group. 

The middle grades (6–8) were well suited as a starting point for the exploration of interdisciplinarity 
with mathematics because a) the mathematics in the curriculum begins to permit richer contexts in 
which students can be collaborators; b) classroom structures at this level typically still permit 
greater flexibility for the use of the learning space, and incorporation of what some may perceive 
as not-associated disciplines, allowing creative and interesting ways to understand a problem or 
issue; c) students have the personal persistence to sustain longer term inquiries; d) it is a time in 
students’ learning where habits of non-integration and non-association of disciplines can be 
examined, explored, and changed; and e) these years are often positioned by teachers, school 
systems, parents, and society, as a transition phase—finishing, closing out, and consolidating one 



CMESG/GCEDM Proceedings 2019  Working Group Report 

88  

phase of learning (the elementary school years) and moving into a second phase of learning (the 
secondary school years). 

Our Learning Goals for this WG were  

 that participants learn about the evidence (literature, experience, etc.) that supports the 
praxis of interdisciplinarity in the middle school years.   

 that participants appreciate the value of interdisciplinarity as a whole-school learning 
experience as an individual teacher/class learning experience.   

 that participants are introduced to the principles of learning that underlie how the WG 
presents interdisciplinarity and begin to appreciate their application in thinking about 
and applying these principles to learning situations/contexts.   

To work towards those Learning Goals, we engaged in a learning and experiential trajectory that 
included not only sharing and discussion but also participating in and attempting to create 
interdisciplinary activities. The three days were designed to, day 1, share and thus explore how we 
know and experience interdisciplinarity; day 1 and 2, engage in tasks that will help us understand 
some underlying principles to interdisciplinarity; day 3, dis-integrate and then integrate our 
thinking about interdisciplinarity with mathematics, and throughout all three days examine our 
assumptions about the benefits and risks of teaching mathematics in an interdisciplinary manner. 

DAY 1 
Jamie opened our session on the first morning with a welcome and acknowledgement that our work 
and play during our time together would be taking place on the unceded and ancestral territories of 
the Mi’kmaw people and expressing our gratitude for this opportunity. Our intention was to 
approach the working group with an openness to the interplay of Western ways of knowing (i.e., 
the current curricular expression of mathematics and other subject areas) and Indigenous Ways of 
Knowing (e.g., relationship to place, respect, reciprocity, and responsibility (Porsanger, 2004), with 
an awareness that “the language that we use shapes the way we think” (Kovach, 2005, p. 25). As 
WG leaders, we understood our positioning as allies and that what we presented would naturally 
come from an ally understanding, but our WG participants were wonderfully well positioned to 
bring diverse perspectives and knowledge to our thinking and work.  

We then spent some time talking together to get to know each other. A focus for the conversation 
was a diagnostic activity involving personal experiences and the creation of a visual graphic 
representing the aggregate of those personal experiences. Participants were invited to introduce 
themselves, describe where they were from, and describe an interdisciplinary activity that they had 
been a part of. As we went around the room, participants helped create an infographic on the 
whiteboard to represent their interdisciplinary experiences. The basic structure of the graphic was 
an  axis, with 

 the horizontal axis representing the extent to which the activity was about learning 
mathematics (on a scale of 0 to 100), 

 the vertical axis representing the extent to which the activity was about learning 
(an)other discipline(s). 



Pyper & Oesterle  Interdisciplinarity with mathematics 

89 

For each participant, once they had determined a location on the graph that represented their 
thinking, participants were invited to mark the location with a circle whose size reflected the 
duration of the activity. A rough scale was established with a small dot representing a single activity 
of short duration (e.g., an hour or less) and increasing up to a large circle to represent a full-year 
course. In addition, we colour-coded the circles to identify the age group of the participants in the 
interdisciplinary activity. On the margin we noted the ‘other’ disciplines involved. See Figure 1. 

 
Figure 1. Interdisciplinary experiences of the WG members. 

We acknowledged the imprecision in the schema and appreciated the extensions and creative 
adaptations from individuals as they considered the characteristics of the activities they offered. 
Our aim was to bring to light the scope of activities that can be considered as ‘interdisciplinary’, 
as well as to acknowledge the range of experiences and understandings of interdisciplinarity that 
participants were bringing into the working group. 

Some of the participants’ experiences, illustrated as circles or shapes on the graph, included whole 
courses where math consisted of the largest part; an epidemiology example at the college level; an 
integrated mathematics/literature/philosophy program; and a technology course in which math is 
explored as it fits ‘under the hood’ in projects. The intent was to use circles, but the ways in which 
interdisciplinarity has been experienced and considered, and the nature of the axes we designed for 
this conversation, meant the participants needed to be creative with their drawings on the graph. 
Circles became ovals, and lines were needed to connect smaller circle nodes of related experiences. 
Noticeable is that the prominent experiences are from Grades 8–10 and post-secondary learning. 
The durations of the interdisciplinary learning experiences shared were mostly the size of large 
units or whole courses. There were fewer experiences of short-term or quick injections of 
interdisciplinarity into learning.  

Participants interpreted the design of the graph with math on the horizontal axis, and the other 
disciplines represented on the vertical axis as an important feature and valuable way of thinking 
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about mathematics with respect to other disciplines in the context of interdisciplinarity. This 
placement of mathematics on the horizontal axis (low and acting like the ground) seemed to 
compensate for what the participants felt was the usual perception of placing mathematics ‘high 
up’ and with a perceived importance over other disciplines. On the horizontal axis, mathematics 
became understood in a grounded sense versus a bird’s eye view of interdisciplinarity if 
mathematics had been placed on the vertical axis. 

GLOBAL WATER ISSUES—AN EXAMPLE 

Armed with a better understanding of the wide scope of activities that could be considered under 
the umbrella of interdisciplinarity, we offered a particular example of a planned interdisciplinary 
unit on global water issues for a Grade 6 class (Lee & Tosic, 2018). 

Vancouver teachers, Darryl Lee and Alice Tosic (2018), in response to a perceived “lack of 
connections in school mathematics” (p. 24) developed a mathematics unit with a water usage 
theme. As part of their project, they conducted research to examine whether this approach would 
enable their students to learn the targeted mathematical concepts from the British Columbia (BC) 
provincial grade six Mathematics curriculum, as well as about water issues, while at the same time 
encourage students to consider real-world factors when problem-solving and foster positive 
attitudes and beliefs toward mathematics (Lee & Tosic, 2018). 

The unit was centred on the essential questions “How much water do we use?” and “How much 
water do we have?” The activities developed to help students answer these questions were cross-
referenced to curriculum requirements and were taught over a six- to seven-week period. 
Implementation of the activities involved cycles of motivation (e.g., brainstorming, videos), 
application to personal situations, non-contextualised mathematics instruction on needed topics and 
skills and application of the skills to real-world data.  

Thanks to Darryl and Alice, we were able to share some of the example activities that they used in 
their project with the working group members, including a Water Walk Activity (determining the 
time it would take to carry the water needed for one day from a source 5 km away), an assignment 
to find the approximate volume of a local lake, and an assignment to predict when a reservoir would 
run out of water.  

Observations during the teaching of the unit and pre- and post-surveys of the students showed that 
students did learn the targeted mathematics, with some evidence of some deeper understanding 
gained with respect to the concept of volume and increased knowledge of water issues. Students 
also seemed to show an increased ability to consider real-world factors in problem-solving, in 
particular an increased awareness of assumptions. However, students did not generally perceive 
the topic of water usage to be relevant and their attitudes with respect to the relevance of 
mathematics to their lives did not change significantly. The unit did not seem to increase their 
enjoyment of solving mathematics problems or increase their interest in mathematics. 

While the teachers themselves found that they were more enthusiastic about their teaching and felt 
good about teaching the mathematics in a meaningful context, Darryl Lee, in a conversation with 
Susan prior to the CMESG meeting, shared that the parents were not all keen on the approach. 
Some were concerned that curriculum objectives would not be met, while others were concerned 
because they felt ill-equipped to help their child with questions at home related to the activities. 
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As a group we discussed some of the issues around interdisciplinarity raised by this case. In 
particular, we considered 

 Depending on the topic and the context, it may be challenging for teachers to design 
interdisciplinary activities that will accomplish defined learning objectives, particularly 
if the curriculum is very prescriptive. 

 Affective goals may not be reached if the students do not see the chosen context as 
relevant or inherently interesting.  

 Real-world contexts are not necessarily automatically relevant to a given audience. 
 While the dispositions of the students with respect to the relevance of mathematics or of 

water usage measured immediately after the unit did not generally seem to have 
improved, we wondered if that might not change if students were surveyed again when 
older with respect to this experience.  

 Students may have thought of these as word problems like they find in textbooks, rather 
than a rich learning context that has words for descriptive and informative context 
purposes. 

 There appears to be a disconnect between fun mathematics and school mathematics. 
 Third-world problems may have been perceived as depressing, therefore kids pushed 

those thoughts away. 
 Students may be less excited about mathematics and science, even though those ways of 

knowing are integral to understanding social problems or issues. 
 Teachers attempt to ‘mix things up’ with fun and exciting little things interspersed into 

their regular teaching. But if students have the notion they do not like mathematics but 
like the contextual experience, should teachers work to keep the mathematics hidden? 

INTRODUCTION TO ESCAPE ROOMS AS A VEHICLE TO EXPLORE AND EXPERIENCE 
INTERDISCIPLINARITY 

To move the working group participants towards building their own interdisciplinary tasks, we 
presented some examples of escape room games. These scenarios, whether in an app online or 
paper-based, provide motivating stories that require players, either individually or in teams, to solve 
a variety of problems or tasks to complete an ultimate mission, often to “escape” from a difficult 
situation. While the realism of the contexts provides a natural platform for calling on application 
of knowledge from multiple disciplines, the scenarios are often set in fictional worlds that allow 
licence for creativity and adaptability to suit the intended audience.  

We viewed a series of apps called “The Room”, from Fireproof Games, recipient of numerous 
game-of-the-year awards, which present a 3-D tactile world reminiscent of the buildings and 
contraptions imagined and created around the 1800s through which a story develops and unfolds 
as one solves physical, mechanical, scientific, and mathematical puzzles. Another app was “Can 
you Escape?”, by MobiGrow, an electronic escape room style of game. A paper escape room, by 
Escape-Team.com, was copied and made available for working group participants; this was the 
most popular version of an escape room with the working group participants. It included 
cryptographic codes, mazes, word and number puzzles, and multiple opportunities to cut artifacts 
out of paper to work with while solving the problems.  

Other options were available such as 
https://nowescape.com/blog/101-best-puzzle-ideas-for-escape-rooms/ 
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https://www.pinterest.ca/peacock39/escape-room-activities/ 
https://www.60out.com/blog/solve-common-escape-room-puzzles 
http://datenightwingman.com/diy-home-escape-room  
https://www.circusbus.com/mobile-escape-room-toronto.html 

Exploring these escape rooms offered an opportunity for the working group to consider how this 
type of activity applied the concepts of interdisciplinarity, and to experience the relationship of 
mathematics with other subject areas involved in the various interdisciplinary contexts. The 
working group members were then invited to form subgroups, with the task of developing their 
own interdisciplinary activity using an escape room metaphor over the next two days. These 
subgroups were based on the age-group that participants were interested in focussing on.  

The memberships of the small groups remained static throughout the three WG days although a 
couple of WG participants were not able to stay for the full three days because of work demands.  

The small groups were 

 Beatrice, Liam and Melinda 
 Edward, Taras, Wes, Andrew, and Lauren 
 Phillip, Limin, Sarah, and Carrie-Ellen 
 Eva, Ralph, France, and Osnat 

To help focus the activity and to help the groups get started, the following considerations were 
posed:  

 What is your context/story (Mars Mission, Zombie apocalypse, climate change, etc.)? 
 Which disciplines would you like to incorporate? 
 Is there specific mathematics content you would like to hit, or is there some obvious 

mathematics that arises from your context? 
 With these considerations in mind:  

o What is your ultimate ‘big problem’? 
o Develop some smaller problems that will contribute or lead up to solving the ‘big 

problem’. 

THOUGHTS FOR THE DAY 

At the end of the first working group day, participants were asked to critically reflect on their own 
thinking about interdisciplinarity and ask a question that they had with respect to interdisciplinarity 
at this time. The following are the exit cards for the twelve participants; we leave it for the reader 
to interpret. 

Experiences and understandings of interdisciplinarity differ—contention around 
definitions and intention of interdisciplinarity. 

How do we create interdisciplinarity beyond sticking together problems from different 
disciplines? What are wholistic approaches? How do we incorporate interdisciplinarity in 
the existing framework? 
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Interdisciplinarity is the natural organization of knowledge; disciplines are arbitrary 
constructs. 

 

Which is the most important to guide the learning experience? Is it guiding questions or 
matching curriculum goals? 

Process vs Product 

 

Piaget is mostly misunderstood with the use of ‘level of abstract reasoning’ as an excuse 
to group students into ‘ability groups’ in mathematics. 

How can technology (digital & non-digital) provide support to implementing 
interdisciplinary teaching and learning? 

 

Interdisciplinarity has several pieces. 

Successful practices in middle/junior high schools? 

 

As it pertains to math ed, is interdisciplinarity better at teaching math or helping us (and 
students) use math? 

 

The subjects are much more connected than we sometimes realize. 

How can we convey this to our students? 

 

I still have in mind this idea to see ID from two perspectives—see maths in ‘other’ 
disciplines or see other ‘disciplines’ in math. 

What is a discipline? (Is it with content of the way we think or…?) 

 

There are lots of thoughts. 

What is the best way to bring interdisciplinarity into the middle school classroom? 

 

Interdisciplinarity depends on the construction of disciplines. Some cultures may not split 
knowledge into disciplines (e.g., Indigenous cultures) 

What does interdisciplinarity mean then? 

 

Kathleen M. Thompson wrote a lovely article about preserving the integrity of each 
discipline when teaching in an integrated approach. “Maintaining integrity in an 
interdisciplinary setting.” 
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I think it is important for students to choose interdisciplinary topics meaningful to 
them…to give them freedom to explore what they’re interested in. 

What are our goals when introducing course components with interdisciplinarity, and how 
do we help students see value in it? (i.e., the same theme as how students didn’t see ‘math’ 
in the water activity) 

DAY 2 
To ground the work of creating their own interdisciplinary activities, we chose to begin Day 2 with 
discussion of some theoretical underpinnings of interdisciplinarity, as well as considering the 
influence of curriculum on the implementation of interdisciplinarity in the classroom. 

THEORETICAL FOUNDATIONS (CURRENT CONCEPTUALIZED PRINCIPLES TO I-D) 

While thinking about interdisciplinarity, we found it helpful to identify a few principles of learning 
we felt acted as a foundation to our conceptualization of interdisciplinarity: problem-solving; 
problem-based learning; inclusivity, diversity, and differentiation; and self-efficacy. These four 
principles created a network of ideas for us: each principle acting as a network node, and the 
connections between nodes became the focus of our inquiry for the working group. These four 
principles also represent a more humanist and interpersonal way of looking at teaching and learning 
through interdisciplinarity; it is not necessarily the focus on the subject areas and content that could 
drive learning, but the personal connection and relationship one has to another and to the subject 
matter and task.  

Interdisciplinarity has a rich and long history in research efforts and the classroom experiences of 
teaching and learning mathematics. However, we decided to forego the usual introduction of 
definition and description at this moment by beginning with a personal anecdote of how we can 
think of this kind of learning and perhaps how we can increase the value and change the nature of 
the benefit we get from interdisciplinarity. Jamie related a story of a conversation he had with Grey 
Thunderbird (Tim Yearington) who is the Algonquin-Métis Knowledge Keeper in the Office of 
Indigenous Initiatives at Queen’s University. Tim talked about a ceiling of knowledge which 
equates to complacency with one’s knowledge. People may not be aware of their limitations of 
sight, and to metaphorically break the ceiling, to help them see new, it can be helpful to perform a 
small shift in something normal and usual. For example, if one always places a coffee cup in a 
particular place on the desk, move it to the other side of the desk, and consider it there, think, 
reflect; what has just happened and what is the impact? This kind of action “helps one to jumpstart 
one’s re-integration” (T. Yearington, personal communication, January 22, 2019) of what they are 
thinking inside [their mind] with what is happening outside [their body]. Interdisciplinarity can be 
helped by ‘moving the mug’, giving a new perspective to consider. 

Interdisciplinarity as a teaching strategy requires problems to solve, likely, relatively large, 
authentic problems that are relevant to the learner. Interdisciplinarity will also require creative 
thought and critical thinking to figure out what can be done to solve what looks like non-routine 
problems (Mayer & Wittrock, 2006), especially when data is not complete or readily available 
(Hollingworth & McLoughlin, 2005). Iterative, cyclical, and non-linear processes of problem-
solving may require different habits of mind (Cuoco, Goldenberg, & Mark, 2010) to help one know 
what to do, when to do it, and why, as a lived experience of “knowing-to” (Mason & Spence, 1999). 
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As a way of acting and thinking when dealing with complex and world-like, relevant contexts, 
Problem-Based Learning (PBL) offers a holistic and structured framework to help with learning. 
Five goals that underlie Problem-Based Learning (PBL) include   

1. Construct an extensive and flexible knowledge base;  
2. Develop effective problem-solving skills;  
3. Develop self-directed, life-long learning skills;  
4. Become effective collaborators; and  
5. Become intrinsically motivated to learn. (Hmelo-Silver, 2004, p. 240) 

The underlining of words is ours, to help focus attention on the attributes of PBL that align with 
the characteristics many curricula identify in their front matter, describing the expected learners’ 
outcomes and behaviours. The impacts of PBL as a structure and holistic process of problem-
solving in authentic contexts also suggest those same attributes for learners: greater self-regulation 
and problem-solving skills (Seyhan, 2016); improved perceptions of problem-solving ability 
(Temel, 2014); increased creative-thinking ability, self-regulation learning skills, and proficiency 
in self-regulation (Yoon, Woo, Treagust, & Chandrasegaran, 2014); and an increase in academic 
achievement (Günter & Alpat, 2017). Again, the underlining is ours, to bring attention to the way 
the language used can be directly compared to curricula expectations.   

Throughout all of this, in an interdisciplinary context, with complex problems requiring critical and 
creative thinking, and processes of problem-solving actions, the individual as a person remains the 
centre of the learning. In particular, four sources of self-efficacy (mastery, verbal persuasion, 
vicarious experience, and physiological/affective response) are valuable aspects to one’s learning 
(Bandura, 1997). When one has mastery experiences, receives verbal persuasion in the form of 
encouragement and the next steps to be taken, can see others’ complete work and achieve success 
with problems, and feel, possibly anxious as the task starts, but feel good about oneself at the 
conclusion of the task, one’s belief in oneself as a person who can solve problems and complete 
complex contextual tasks increases; one’s self-efficacy increases. Increased self-efficacy, 
supported by these four sources, has been shown to be correlated with increased achievement, risk-
taking, resilience and persistence. “Perceived efficacy explains differences in school achievement 
after controlling for student characteristics, enrollment stability, teachers’ experience, and prior 
school achievement” (Pajares & Urdan, 2006, p. 12). 

These four principles were offered to the working group as four possible pillars to a 
conceptualization of Interdisciplinarity. Conversation and insight were interjected by participants 
as each principle was presented. 

Interdisciplinarity itself as a pedagogical strategy has a long and successful history. A book by 
Humphreys, Post, and Ellis (1981) about Interdisciplinarity contains a number of philosophical and 
practical perspectives articulated in an effort to show how well positioned interdisciplinarity is as 
a learning strategy. To provide some insight into the way interdisciplinarity was understood and 
thought about historically, a number of ideas and quotes were presented by people such as 

The goal of education is not to increase the amount of knowledge but to create possibilities 
for a child to invent and discover. Teaching means creating situations where structure can 
be discovered.—Jean Piaget (p. 8) 
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…education is to convey the ideas of value that allow people to discover meaning and 
purpose in their lives… If education does not serve to make us wise, to provide ideas that 
will enable us to choose between one thing and another, living will become a meaningless 
tragedy.—E. F. Schumacher (p. 4) 

Children’s concepts basically evolve from direct interaction with the environment. 
Children need a large variety of enactive experiences.—Jerome Bruner (p. 16) 

…the coevolution of language and thought….social constructivism…zone of proximal 
development.—Lev Vygotsky (p. 31) 

A CURRICULUM FOCUS 

While the above theoretical underpinnings provide ample motivation to implement 
interdisciplinary approaches in school, the traditional school curriculum is often perceived as a 
constraint, or even a barrier, to attempts to do so. To illustrate that this need not always be the case, 
we shared the example of the new British Columbia K–12 curriculum. 

This ‘new’ curriculum, which has been in place at the K–9 level since 2016 and at the 10–12 level 
since 2018, takes a more holistic approach. While it still breaks teaching areas into traditional 
subjects (English Language Arts, Science, Mathematics, etc.), it is built around core competencies 
that transcend disciplines: Communication, Thinking, and Personal and Social 
(https://curriculum.gov.bc.ca/competencies). The curriculum for each subject within each grade 
level is very compact, consisting of a single page, organized around what students need to Know, 
what they need to be able to Do, and what they need to Understand. The “Know” comprises of 
content topics, the “Understand” outlines the big ideas, and the “Do” describes the specific skills 
linked back to the core competencies (https://curriculum.gov.bc.ca/curriculum/overview).  

As an example, we took a look at the Grade 6 Mathematics curriculum 
(https://curriculum.gov.bc.ca/curriculum/mathematics/6). From this it was easy to see how Darryl 
and Alice had felt able to attempt to use an interdisciplinary approach in their grade 6 mathematics 
class. They were easily able to address at least two of the five “Big Ideas”: “Mixed numbers and 
decimal numbers represent quantities that can be decomposed into parts and wholes” and 
“Properties of objects and shapes can be described, measured, and compared using volume, area, 
perimeter, and angles.” With respect to content, they were able to address multiplication and 
division of decimals, volume and capacity, and line graphs. More significantly, their 
interdisciplinary approach gave a more natural context for supporting development of several of 
the curricular competencies, specifically 

 using reasoning and logic to explore, analyze, and apply mathematical ideas; 
 estimating reasonably; 
 applying mathematical understanding through inquiry, and problem-solving; 
 reflecting on mathematical thinking; 
 using mathematical arguments to support personal choices. 

These types of curricular competencies have always been part of the BC Mathematics curriculum 
but have been in the background. Now they have been brought to the forefront, and teachers have 
both the challenge and the opportunity to provide their students with experiences that allow them 
to develop and practice these skills. The ‘one-page’ curriculum for each subject within a grade-
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level also supports overlaying mathematics with other subjects to look for potential to integrate 
learning objectives and ideally create a richer learning experience. 

This change in the format of the presentation of the BC curriculum is not the only change in British 
Columbia that supports a more interdisciplinary approach to teaching mathematics. The province 
has also introduced a Graduation Numeracy Assessment, which all students will take in grade 10 
(https://curriculum.gov.bc.ca/assessment/grade-10-numeracy-assessment). It is very deliberately 
not tied to the specific curriculum of any particular grade level, rather it “focuses on the application 
of mathematical concepts learned across multiple subjects from kindergarten to Grade 10” (para. 
2). Mathematics, more specifically, numeracy, is not intended to be taught only in mathematics 
class. 

We took a few moments to explore the sample test online: 
https://www.awinfosys.com/eassessment/eexams_sample.htm. The questions all represented using 
mathematics in context (e.g., water usage, pit houses once used by First Peoples, a partnership to 
form a video game company), requiring interpretations of graphs and varieties of representations 
of information and simple calculations based on data provided to make comparisons and decisions. 

Consideration of these changes in BC provided the group with an opportunity to think about how 
curriculum and assessment can encourage or inhibit interdisciplinary approaches. For their escape 
room design, working group participants were encouraged to consider the curricular objectives that 
their activities would address. The BC curriculum pages were offered as a resource to them if they 
thought that choosing a particular grade-level might help them focus their efforts.  

TIME TO WORK ON ESCAPE ROOMS 

After a short break, the subgroups were given time to work on developing their escape room 
activities. It was a time for discussion and debate as some groups struggled with the notion of an 
‘escape’ room and with the many decisions that had to be made by the group: What context? Should 
we start with the mathematics or with the context? Should the activities be authentic or fantastical? 
Creating an interdisciplinary experience proved to be challenging, but the room was abuzz with 
conversation. One group immediately took advantage of the many manipulatives and resources 
available in the classroom, using these as inspiration for their project. Some of the struggles are 
identified in the Exit Cards completed at the end of the session. 

 
Figure 2. Small groups in the WG working on Escape Room tasks. 



CMESG/GCEDM Proceedings 2019  Working Group Report 

98  

EXIT CARDS 

Three prompts were presented for Exit Cards at the end of day 2: 

a. One question I have… 
b. One thought that has occurred to me… 
c. One anxiety I have… 

The responses are collated below. 

Questions: 

 How to move from contextualization to interdisciplinarity? 
 How do we evaluate the suitability and/or success of interdisciplinary activities? 
 How do I build activities that respect all disciplines and not only motivate mathematics 

but build mathematical knowledge? 
 How to support teachers to do this work? 
 How can we improve support our struggling learners? How is self-efficacy impacting 

academics? 
 How can we design inter-disciplinary activities on our own? (i.e., How do we know what 

we don’t know about the lenses of other disciplines?) 
 What was meant by affective/physiological experience in terms of sources of self-

efficacy? 
 How can we ask interdisciplinary questions? 
 When does integration not work? When do we need to stick to direct teaching? (balance 

scale of integration vs direct) 
 How often is this done in real life? 
 Why such a discrepancy in abstraction and complexity between the big ideas in science 

and those in math for the same grade level? 

Thoughts: 

 Collaboration between disciplines is necessary. 
 ‘Story’ is a fundamental concept—we need a linear thread to make it comprehensive, 

entertaining, and interesting. 
 There are many different ways to enact an interdisciplinary approach. 
 We need to consider how to involve specialized learning needs. 
 Since teacher training and self-efficacy is so key to the success of an interdisciplinary 

and inquiry approach, this should be a mandatory aspect of teacher training and P.D. 
for existing teachers. 

 I think it is important to not just do interdisciplinary tasks for the sake of doing them. 
The motivation should be made explicit to students to help them see value in the task.  

 Focused curriculum (strict) vs open curriculum 
 The goal is extremely important. It seems that once the goal of the interdisciplinary 

project/lesson is determined then it is easier to plan. 
 It is hard to truly connect the subjects and not just use them to make math interesting. 
 Experimenting with loose protocol makes us consider control of variables, calibration, 

new hypotheses, and refine our question. 
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Anxieties: 

 Is this too ‘ambitious’ thinking about the system which is in place now…Bah, il faut 
rêver pour que les choses evolvent! 

 Tension between ‘closed’ and ‘open’ problems. Latter is more like ‘real world 
problems’—applicable and interesting, but former are more manageable and potentially 
satisfying. 

 Are these experiences ‘Meaningful’ (whatever this means) to students?  
 Time factor to implement properly. 
 The artificial constraints of our disciplines and scheduling in the school system will not 

allow time for authentic inquiry and interdisciplinary thinking to be authentic and 
responsive. A new model of school is required—multi-age, multi-discipline, connected 
and issues-based with PBL. 

 That teachers don’t know enough about other disciplines, and collaboration can be 
difficult, given curriculum, restraints. Also, that ‘fun’ activities like this escape room 
don’t teach effectively. 

 Collaboration is a challenge—through practice and planning. 
 The amount of time and/or expertise needed to do a good job of this. 
 Trying to do this in a real classroom. 
 That school is no longer a place for learning, for becoming. It is primarily a control 

valve for the flow of privilege. 
 Is there loss of identity of math epistemology (we need to learn both to appreciate math 

internal consistency and be able to model  
 external’ (real-world) situations). 

DAY 3 
The Wordle (using www.wordle.net) (Figure 3), shown below was presented to the WG at the start 
of Day 3. It is a creation using all the words from the participants’ responses to the three exit-card 
prompts from Day 2.  

 
Figure 3. Wordle of participants’ responses to the three prompts at the end of Day 2. 
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WG participants knew of their own responses to the prompts from Day 2 but did not have access 
to the responses from the other participants. They had an opportunity at the start of Day 3 to 
consider the Wordle as a compilation of all their responses. Participants noticed that from their 
responses to the three prompts from the previous day, there were a lot of ‘how’ statements and not 
a lot of ‘why’. The words ‘math’ and ‘interdisciplinary’ were the largest words in the Wordle, not 
surprising given that interdisciplinarity was the theme of the WG, and the participants were 
predominantly mathematicians and mathematics educators. Other words noticed were ‘interesting’, 
‘real’, and ‘authentic’. This presented an interesting backdrop to the WG’s reflections as each small 
group presented their thinking and ideas that emerged from the Escape room inspiration. 

TIME TO FINALISE SMALL GROUP WORK 

The small groups then had about thirty minutes to complete some work on their tasks, close their 
discussions, and finalise potential products.  

We observed that over the three days of the WG in which the participants worked on their ‘Escape 
Rooms’, the small groups appeared to keep much of their work in their heads; they did not take 
advantage of the internet or try to map rooms on paper or storyboarding. Some groups spent much 
of the allotted time wrestling with both the restrictions imposed by the escape room theme and with 
the vast freedom of being able to choose any context, any discipline, any problems. In order to 
bring in the mathematics meaningfully into the context of another discipline, the designers needed 
to settle on, and know something about, the other discipline(s). The small groups did not appear to 
overtly use the four points to consider while creating an escape room that was displayed each day 
(see Day 1) to direct their work, thinking, and action. This last day, with our time running out, was 
the most visibly productive, as the small groups made final decisions as best they could and made 
notes on chart paper in preparation for their presentations.  

PRESENTATIONS 

Each of the groups led the WG through an introduction and explanation of their escape room ideas. 
For some small groups, they had manipulatives and demonstration, for other small groups, their 
explanations were supported with details written on chart paper. The following are summaries and 
images (where appropriate) of each small group’s thinking at this time.  

Small group: France, Eva, Ralph, and Osnat 

This group presented a set of activities that centred around the use of dominoes. Questions included 
If a seesaw is created using a metre stick, and a domino balanced at one end is projected into the 
air by pushing down at the other end, how is the height of the projectile affected by the position of 
the fulcrum? Arrange the dominoes on edge in various patterns, knock one over and observe the 
consequences. What aspects of the arrangement affect the outcome? When a chain of dominoes are 
aligned on edge and the first is knocked down to topple the rest, how is the speed of the reaction 
affected by the spacing of the dominoes, or by the slope of the surface they are arranged on? 
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Figure 4. Small Group dominoes activities. 

It all started with dominoes. Playing with dominoes focused our work into intense 
discussions.  

We were never off task. Playing with a concrete manipulative itself stopped us from 
drifting off and losing track of the purpose of the learning. We considered this ‘real-
world’ because the dominoes ARE real objects. 

As teachers we were thinking about questions such as “how does the activity bring up 
questions to ask about it?” And we thought about the nature of open and closed tasks; 
how is playing like this open, in what way is it open, and to what degree is it open? 

Interdisciplinary tasks could be great ways to introduce statistics, for example, 
considering the issue of “multiple tries, or forestry and tree placement—is random tree 
placement beneficial and for what benefit? Perhaps strategic tree placement can reduce 
forest fires?” 

While the group appreciated the context of an escape room to give some kind of space to think 
about interdisciplinarity, they said, “We escaped the escape room, pretty much right off the bat.” 
The group decided to focus on the mathematics and problems that would be interdisciplinary rather 
than the overarching theme of an escape room. They started with the domino problems, but then 
asked, Where is the mathematics in these activities? What other disciplines or areas of knowledge 
were involved? Connections were seen with physics (friction and force), theory of forest fires, and 
even art. 

Small Group: Beatrice, Liam, and Melinda 

In this escape room activity, aimed at the Grade 7/8 level, students are given the mission to hatch 
a dinosaur egg and care for a baby dinosaur in modern times. This would require both mathematics 
and science, including information about temperature, climate, health, and nutrition.  

Pyper & Oesterle Int

dominoes activ
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We think we ultimately were getting away from the escape room situation! A kind of pivot 
from one focus to another. We were thinking about the “Math first, and let that thinking 
lead to interdisciplinary considerations next.  

The Grade 8 curriculum of science had lots of possibilities to fit our tasks. 

It was easier to connect to math competencies than to the context!! 

The art curriculum offered big ideas of perspectives. 

 
Figure 5. Small group dinosaur task. 

Small Group: Phillip, Limin, Sarah, and Carrie-Ellen 

This group chose middle school students as their target audience and chose obesity as their main 
theme. They considered this as an opportunity to intertwine mathematics objectives with objectives 
in healthy living, food technology, sciences and life skills curricula. They struggled with whether 
to use open questions that are accessible to all learners, allowing students to work at their own 
level, or to use more closed questions to ensure more consistent outcomes. They considered 
providing teams of students with specific characters, having particular ages and health 
conditions/behaviours, and having them consider possible outcomes for those characters. They 
appreciated that within this context there were many opportunities to introduce increased 
complexity as desired. 

How does the teacher prepare for open exploration of topics? We may be experts in math, 
but how deep can we go as non-science “specialists”? 
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To learn something about other disciplines, for it not to be fake, we need to collaborate 
to know the goals of the other discipline. 

Collaboration takes time! 

 
Figure 6. Small group notes on ‘Obesity’ theme.  

Small Group: Edward, Taras, Wes, Andrew, and Lauren 

This group focussed on post-secondary students and chose the theme of a time machine for their 
activity. The specific tasks included determining the day of the week of Shakespeare’s birthday 
(modular arithmetic); de-crypting a code using the Bacon cipher; and using this code to travel to a 
time when negative numbers were not being used in Europe, but were in use in India, and solving 
a problem both with and without the concept of negatives. They envisioned being able to extend 
this to branch to other calendars and cultures, connecting to history and astronomy. 

They did not conceive of this as a classic escape room but rather as more like a big video game in 
which students could move from room to room. Similar to the previous group, they struggled with 
whether to use open or closed questions. 

The post-secondary context provides some additional challenges to interdisciplinarity. In 
particular, the disciplines are typically very segregated with no over-arching curriculum. The group 
wrestled with many philosophical issues, including: 

We were thinking of ‘un-disciplinary’. Interdisciplinarity is a moving away from 
disciplines and maybe ‘un-disciplinary’ is helping to move farther… 

To move away from some socio-cultural and political and lived experiences such as the 
English discipline enforced in Residential schools.  
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Word beginnings such as ‘trans-’ and ‘multi-’ instead of ‘inter-’ disciplinary allowed us 
to think of creating “a place to open privilege.”  

CLOSING DISCUSSION 

Following the presentations, we scrambled groups and spent some time reflecting on the activities 
and discussions of the last few days, focussing our attention on what we had learned about both the 
benefits and the challenges of taking an interdisciplinary approach. Benefits included the potential 
for creativity, collaboration between teachers and other experts, motivation of students, breaking 
down of traditional barriers, and providing students with relevant, applicable learning experiences. 
Challenges included traditional curriculum structures, potential lack of teacher expertise in the 
‘other’ discipline, creation of authentic experiences, expectations of parents and students, and the 
time demands.  

 
Figure 7. Benefits and challenges examples from small group discussions. 

Some additional thoughts that emerged: 

Does math disappear as a discipline if it is appreciated in each of the other disciplines, 
for example in physics, in chemistry, in accounting…? Is this good or bad? Or is this a 
risk? Is it the dismantling of disciplines and the reduction of mathematics to just those 
calculations that help complete a task or find a solution to a problem? 

Interdisciplinary learning is complicated, worthwhile if done carefully and thoughtfully, 
that is, not forced. Interdisciplinarity has potential as a research possibility: to learn 
about math and about context. 

There might be a change to how learning goals are designed and written because of the 
recognized work involved in interdisciplinarity.  

Being able to play with objects because of interdisciplinary problems may be beneficial 
to understanding interdisciplinarity.  

Interdisciplinarity also requires a re-questioning of the word discipline. Disciplines are 
ways of knowing and within knowing there is discipline. Disciplines as constraint provides 
a lens in which to work. 
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CONCLUSION 
The theme of our Working Group (WG) group was interdisciplinarity. The following are some of 
the insights of the members of our WG and what is presented are some variations on a theme. 

Nous avons passé du temps à partager des expériences, à examiner des théories, puis à travailler 
en petits groupes dans le but d’essayer de créer une activité interdisciplinaire pour les étudiants. 

There are many ways to approach interdisciplinarity—this emerged as the groups worked. Some 
approached starting with a problem, a story, the mathematics, the curriculum, playing with 
dominoes. In doing so, they all experienced and explored the subverting of learning, the diverting 
of an initial purpose of the learning, and the complex layering of interdisciplinary learning. 

Nous avons eu quelques difficultés avec le mot « discipline ». Il envoque des barrières qui ont été 
contestées à la fois comme arbitraires, artificielles et contraignantes, même oppressives. That led 
to the re-questioning of the word ‘discipline’. En même temps, il a été observé que « les 
disciplines » sont des manières de savoir et que, dans les moyens de savoir, il y a de la discipline. 
Nous pouvons voir les disciplines comme une lentille, mais aussi comme une forme de contrainte, 
mais elles peuvent être nécessaires. We can see disciplines as a lens, but also a form of constraint, 
but these can be necessary. 

Interdisciplinarity can be challenging in the face of school structures, and the collaboration and 
commitment needed, however if done carefully and thoughtfully, not just for its own sake, it can 
be worthwhile. It can motivate, inspire, and show connections that are often overlooked. 

In closing, our relationship to the world around us has an important influence on how 
Interdisciplinarity is integrated and then implemented. Opportunities for interdisciplinarity 
naturally bring us into learning spaces where respect for one another, each other’s knowledge and 
abilities, and a responsibility to each other, the disciplines, and curricula is authentically and 
honestly present. Problems of practice and problems of life and learning are natural contexts and 
situations in which interdisciplinarity can flourish. However, traditional and historical approaches 
may provide barriers and challenges, existing as a habit of what teaching and learning is, rather 
than what it could be. An interdisciplinarity approach requires becoming aware of habits of 
practice, knowing, and learning. Interdisciplinarity could be considered a distinct break from the 
traditional, Western learning approach. “To modify a habit, you must decide to change it” (Duhigg, 
2012, p. 270), “and once you know a habit exists, you have the responsibility to change it” (p. 271). 
A cyclical and/or non-linear process of experimentation and failure, with small moments of 
success, is to be expected and necessary for long-term habit change.  
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