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  FOREWORD: DESIGNING FOR INNOVATION 

     Jennifer Lock          Miwa Aoki Takeuchi          Paulino Preciado Babb 

University of Calgary 

IDEAS 2016, Designing for Innovation, is the fourth annual teaching, learning and research 

conference co-hosted by the Werklund School of Education and the Galileo Educational Network 

at the University of Calgary. We have invited presenters from the IDEAS conference to 

contribute their manuscripts to this peer-reviewed conference proceedings as a way to enhance 

knowledge mobilization. IDEAS 2016 proceedings is a collection of selected representative 

works that showcase six key themes: 1) Design Thinking, 2) Higher Education Teaching and 

Learning, 3) Indigenous Education, 4) Language and Literacy, 5) Leadership, and 6) STEM 

(Science, Technology, Engineering and Mathematics) Education.   

The conference mandate is to share the study of innovative teaching practices that support 

engaging student learning experiences in K-12 and post-secondary. The conference creates 

opportunities for presenters to share how research informs practice and practice informs research. 

It provides a forum to build on, and to thoughtfully engage in, contemporary ideas of learning 

and teaching.  It is through coming together to study learning and teaching in dynamic 

relationships, that we create new practice, new knowledge and new research questions. 

DESIGNING FOR INNOVATION 

The concept of innovation is somewhat complex and not easily defined. As we take up the 

challenge of designing for innovation, what does it look like in practice and why is it important?  

Washor (2009) explained innovation in the following manner: 



Lock, Takeuchi, & Preciado Babb 

IDEAS 2016 6 

From our perspective, innovation means first different, then better. That is, innovating is a 

fundamentally different way of doing things that result in considerably better, and perhaps 

different, outcomes. Both the 'different' and the 'better' must be significant and substantial. 

Educators need to think of innovating as those actions that significantly challenge key 

assumptions about schools and the way they operate. Therefore, to innovate is to question 

the 'box' in which we operate and to innovate outside of it as well as within. (para. 4) 

As noted by Sawyer (2007) innovation results “from a series of sparks – never a single flash of 

insight” (p. 7). He goes on to state that “[s]uccessful innovations happen when organizations 

combine just the right ideas in just the right structure” (p. 24). Within our educational institutions, 

educators along with researchers are working in creative and collaborative ways to develop 

intellectually engaging learning opportunities for students.  Within such learning contexts, 

students are being challenged to be innovative thinkers, creative problem-solvers and 

collaborators. As noted in the Government of Alberta’s (2010) Inspiring Action on Education 

document, “[c]reativity and innovation are central to achieving excellence in education” (p. 8).  A 

number of competencies strongly related to “creativity and innovation” (p. 9) were also identified 

within the document. The development of such competencies will enable students to actively 

participate and live well in a knowledge society. 

Designing for innovation takes many forms.  The innovativeness may reside in instructional 

strategies, pedagogical approaches, technological integration, and/or assessment strategies. This 

conference brings together thought leaders and researchers/practitioners in the education 

community who rise to the challenge of designing for innovation. In the six sections of this 

proceedings, corresponding to the key themes of the conference, educators and researchers 

showcase the innovative practice that is occurring in today’s classrooms.   
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SECTION ONE: DESIGN THINKING 

Under the topic of Design Thinking, we received four papers. Gabriela Alonso-Yanez, Barb 

Brown, Sharon Friesen, and Michele Jacobsen provide two methodological frameworks – Social 

World-Arenas Analysis and Social Network Analysis – which can enable teachers/researchers to 

examine complex adaptive systems in education and envision new educational transformation. 

Sandra Becker, Liz O’Connell, and Liz Wuitschik draw on the concept of makerspace and 

teaching effectiveness, and describe how the design challenge implemented in Grade 1 to 3 

classrooms transformed teaching. Diali Gupta, Stefan Rasporich, and Beaumie Kim demonstrate 

how high school students in an art immersion school engaged in learner-generated designs 

through Minecraft. Finally, Beaumie Kim, Diali Gupta, and Jerremie Clyde describe the design 

and multiple iteration of a game-based graduate course and discuss how the gameful 

environments fostered critical thinking and high student engagement.  

SECTION TWO: HIGHER EDUCATION TEACHING AND LEARNING 

The following five papers discuss issues unique to Higher Education Teaching and Learning. 

Barb Brown, Meadow Schroeder, and Sarah Elaine Eaton review the relevant literature to 

examine their online teaching experience and discuss how instructors in the online environment 

can maximize student interaction during synchronous online discussions according to the notion 

of online community of inquiry. Amy Burns and Patricia Danyluk discuss the professional 

development and experiential learning of two pre-service teachers during a non-traditional 

student teaching placement on a housing construction site. Their study demonstrates an enriched 

pre-service teaching environment that provides the opportunity to create rich inquiry-based 

interdisciplinary lessons. Annusha Kassan and Amy Rose Green discuss the importance of 

integrating experiential learning and self-reflection into the training of counselling psychology 
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students, especially for the development of multicultural counselling competencies. Marlon 

Simmons, Gale Parchoma, Michele Jacobsen, Dorothea Nelson, and Shaily Bhola, based on a 

scholarship of teaching inquiry, report a collaborative redesign of an online doctoral research 

course and present thematic analysis of student engagements with the redesigned course. Jon 

Woodend, Lisa Fedoruk, Avis Beek, Xueqin Wu, Sylvie Roy, Janet Groen, and Xiang Li – 

graduate students and academic staff members who participated in the international, 

interdisciplinary collaboration among three institutions (University of Calgary, Queensland 

University of Technology and Beijing Normal University) – engage in polyethnography to 

discuss their experiences.  

SECTION THREE: INDIGENOUS EDUCATION 

Two papers address the cutting-edge topics within Indigenous Education. Yvonne Poitras Pratt 

and Patricia Danyluk report the experiences of student teachers who participated in a 

service-learning program working in Indigenous communities throughout Alberta. These authors 

highlight the signature pedagogy of future educators by providing them with a focus on social 

justice issues in a local Indigenous context. Yvonne Poitras Pratt and Solange Lalonde introduce 

three educational projects where digital media provided the architecture to support the learning 

needs of Indigenous learners and also those wishing to learn more about Indigenous perspectives.  

SECTION FOUR: LANGUAGE AND LITERACY 

In this section, classroom practices related to Language and Literacy are introduced by two 

papers. Kimberley Holmes addresses the issue of student disengagement, stress and anxiety 

through the life writing pedagogy that focused on students’ lived experiences in the secondary 

English classroom. Shayla Jaques, Rita Traxler, and Erica Rae report a case study of a 
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linguistically diverse school where teachers engaged in innovation using robotics, to support 

English language learners’ learning of language and content. 

SECTION FIVE: LEADERSHIP 

The notion of leadership is closely examined through the following two papers. Jim Brandon, 

Candace Saar, and Sharon Friesen report on the collaborative partnership between Canadian 

Rockies School Division and the Galileo Educational Network on the Nurturing Excellence in 

Instruction and Leadership (NEIL) initiative. These authors discuss how school leaders and 

teachers engaged in reciprocal leading and learning cycles during the 2015-16 school year as part 

of the jurisdiction’s ongoing strategy to implement the Professional Practice Competencies for 

School Leaders in Alberta. Jim Brandon, Candace Saar, Sharon Friesen, Barbara Brown, and 

Dianne Yee discuss the concept of pedagogical leadership based on their collective case study 

which was based on the collaborative partnership between the Calgary Board of Education and 

the Galileo Educational Network to strengthen leadership and teaching practices.  

SECTION SIX: STEM EDUCATION 

Finally, we present seven papers in the field of STEM Education. Jesús Enrique Hernández 

Zavaleta, Vicente Carrión Velázquez, and Gustavo Carreón Vázquez  introduce a workshop with 

high school teachers on key mathematical notions. Drawing from the idea of decentralization, 

these authors share findings from the workshop utilizing NetLogo for computational modelling 

and discuss how scientific thinking and mathematical modelling can develop in an intertwined 

manner. Stephanie Nemcsok and Amy Goldberg discuss significance of fostering the “fail 

positive culture” by reporting the SHIFT Lab program at the TELUS Spark, which helps 

educators to develop design thinking experiences. Miwa Aoki Takeuchi and Jo Towers, using 

students’ mathematics autobiographies and drawings, reveal students' images of collaboration 
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 in Canadian mathematics classrooms. Based on their findings, these authors provide suggestions 

for designing group work pedagogy in mathematics classrooms that can foster creative 

collaboration.  

We then have the following four papers from the Math Minds initiative, an innovative partnership 

between a school district and the University of Calgary. Ayman Aljarrah, Paulino Preciado Babb, 

Martina Metz, Soroush Sabbaghan, Geoffrey Pinchbeck, and Brent Davis, describe how the 

notion of “bonus questions” can be enacted in elementary mathematics classrooms. Martina 

Metz, Paulino Preciado Babb, Soroush Sabbaghan, Geoffrey Pinchbeck, Ayman Aljarrah, and 

Brent Davis report classroom-based research on how teachers evolve their awareness with 

patterns of variation to teach mathematics lessons. Paulino Preciado Babb, Martina Metz, 

Soroush Sabbaghan, Geoffrey Pinchbeck, Ayman Aljarrah, and Brent Davis discuss how teachers 

can address the challenge of differentiation in elementary mathematics classrooms, based on their 

classroom-based study. Soroush Sabbaghan, Paulino Preciado Babb, Martina Metz, Geoffrey 

Pinchbeck, Ayman Aljarrah, and Brent Davis challenge a common misconception that 

mathematical extensions should include many interrelated elements and impose a high cognitive 

load to promote deeper thinking. Focusing on “bonus questions,” these authors discuss how tasks 

imposing low cognitive load could engage students in novel modes of thinking.  

CONCLUSION

The 22 papers provide an array of examples in the six discipline areas of innovative practice in 

teaching and learning.  The papers showcase how researchers/practitioners are drawing on 

literature and their own research to inform their own teaching practice and broader educational 

issues. Through their work, they are not only determining next steps for their own practice, but 

also sharing their research findings and practice with the larger educational community. Through 
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presenting at the conference and the publication of this proceedings, these 

researchers/practitioners are making their work public.  They are engaging with others in 

exploring contemporary thinking about designing for innovation that lives in the practice of 

teaching, learning and assessment.  
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INNOVATIVE METHODS TO STUDY 
SCHOOL SYSTEM DYNAMICS 

Gabriela Alonso-Yanez     Barb Brown     Sharon Friesen     Michele Jacobsen 

Werklund School of Education, University of Calgary 

The transformations currently underway in many school systems point towards 

teachers becoming actively engaged in research, as well as finding ways to bring 

new educational research knowledge into school classrooms.  In this paper, we 

discuss two methodological approaches that have strengthened our own research 

of schools systems: Social Network Analysis and the Social World Arenas 

framework. We suggest that these analytical approaches are useful tools for 

studying complex adaptive systems in education and provide the means to improve 

teachers’ scholarship of teaching and learning. 

Keywords: complex adaptive systems, classroom research, social worlds and 

arenas, social network analysis 

COMPLEX ADAPTIVE SYSTEMS RESEARCH IN EDUCATION 

Complexity theory attempts to explain how systems, both natural and human, emerge and persist 

through the self-organizing efforts of localized elements. These systems are referred to as 

“complex-adaptive” in the literature (Gell-Mann, 1994; Holland, 1995; Marchi, et al. 2014). The 

central dynamic of a complex adaptive system is the continuous emergence of phenomena that 

arises from abundant interaction between individuals and elements within the system (Holland, 
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1995; Rivkin & Siggelkow, 2007). Researchers within education have borrowed this complexity 

systems thinking from the natural sciences—some have only used concepts while others 

sometimes completely adopted a complexity theory paradigm (Davis & Sumara 2006; Jay & 

Johnson, 2002). Jacobson and Wilensky (2006) argued that within education “complex systems 

thinking is a dramatic change in perspective that opens up new intellectual horizons, explanatory 

frameworks, and methodologies that are increasingly important in scientific and professional 

environments” (p. 12). The use of the complexity metaphor in educational research challenges the 

reductionist, top-down approach of earlier organizational models and provides a non-linear 

alternative to describe school systems and school organizational change. When applied in 

education research, complex adaptive systems reveal flexible and fluid interactions that lack 

predictable order (Davis & Sumara, 2006; Gell-Mann, 1994). Thus, complexity-influenced 

research is often shaped by uncertainty and unpredictability. This openness to discovery is what 

makes this approach so valuable in education. In a teaching context for example, we assume that 

students’ learning varied in several ways: through the pedagogical approach, by the design of 

learning activities, and even by the larger school social context. Because complex adaptive 

systems thinking provides a powerful paradigm for understanding how school systems and school 

organizations function, researchers in education have found it useful to describe in particular the 

flexible structures and innovative processes that occur within school at various system levels 

(Davis, et al. 2012). For instance, the practices of teachers in school classrooms can eventually 

impact the practices of other teachers and administrators within the larger system of the school or 

beyond; likewise, the practices of schools leaders can impact teachers and students in the 

classroom (Timperley & Earl, 2012; Robinson, 2011).  
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TEACHING AS SCHOLARSHIP: TEACHERS AS RESEARCHERS 

Teachers constantly engage in small-scale inquiries within their classrooms. Whereas researchers 

in education seek to explain or predict phenomena broadly; practitioner teachers often undertake 

explorations focused on concrete information about situations they have observed, or issues that 

they encounter in their everyday practice. In this context, teachers are at the center of knowledge 

production at a school level and thus active agents of change in school systems.  

Integrating new ideas about more effective teaching strategies into the daily practice of schools 

requires that teachers also understand more about how they can think and act differently. Real 

change requires schools to become places for deliberate and systematic, professional analysis of 

learning through constant professional learning. Only then, teachers will truly engage in a 

scholarship of teaching that utilizes evidence-based research and to bring specialist knowledge 

and skills to bear in doing their work (Brew, 2010 p. 108). To successfully analyze teaching and 

learning in a school context, teachers then need to become expert methodological practitioners. 

This will facilitate their work on gathering and rigorously analyzing varied types of 

classroom-based data.  

TWO FRAMEWORKS FOR CLASSROOM-BASED RESEARCH 

There is now a considerable body of work reporting on the relevance of scholarship of teaching 

and learning to teachers and a range of valuable methodological and theoretical frameworks is 

currently available for teachers to engage in small-scale inquiries and support their practice 

(Brew, 2010; Dauphinee & Martin, 2000). In this paper, we suggest two methodological 

frameworks for research: Social World-Arenas Analysis (Clarke, 2005) and Social Network 

Analysis (Borgatti, Everett & Johnson, 2013). Both frameworks enact the theoretical tents of 
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complex systems thinking and can be useful for teachers generating data or working with 

variables in a classroom context and can contribute to fostering scholarship in teaching. 

Social World-Arenas Analysis  

The Social World Arenas (SWA) framework defines social worlds as “groups with shared 

commitments to certain activities, sharing resources of many kinds to achieve their goals, and 

building shared ideologies about how to go about building their business” (Clarke, 1991, p. 131). 

For example, social worlds could be groups of educators, students, and administrators who 

coexist in an educational institution (arena), embracing different ideologies over the approaches 

to teaching and learning and expressing them through different pedagogical activities, languages, 

and modes of relation (den Outer, Handley & Price, 2013). An important part of analyzing social 

worlds and arenas is “boundary delimitation” (Clarke, 2005), which refers to exploring how 

actors in particular social worlds conduct their work, what activities they prioritize, or what codes 

they use to create membership or non-membership in the group. SWA explores the negotiations, 

controversies, and organizational activities of individual and collective actors within school 

systems. Often these actors are affected by larger social conditions that influence school systems 

including school cultures, leadership styles, and pedagogical approaches (made up of the values, 

beliefs, and shared meaning of all stakeholders).  

Teachers can apply the social world-arenas research framework using maps or diagrams. The 

exercise is to lay out the more salient groups/worlds in the research “situation” under inquiry, and 

to provoke analysis of relations between and among them (Clarke, 2005, par. 19). For example, 

in a previous study (Friesen, Jacobsen, Brown & Alonso- Yanez; 2016) we used the Social World 

and Arenas framework to describe connection strengths among diverse stakeholders involved in a 

provincial level pilot program including: district level leaders (superintendents, district directors); 
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school administrators (principals and assistant principals) and teachers. Drawing mostly on 

teacher’s experiences and perspectives at a classroom level system, we represented the types of 

support that were provided by other stakeholders. In Figure 1, we present an illustration of 

connection strengths labeled as level one, two or three. A level one connection refers to 

influences that spark ideas or inspiration for changes among stakeholders. Level two connections 

refer to influences that provide permission or offer a green-light to move forward through support 

and encouragement.  Level three connections influence through providing structures or processes 

(including policies) required to implement changes.   

 

Figure 1. Social Worlds and Arenas diagram 

The diagram provides a useful social world and arenas analysis level that makes visible the types 

of supports offered at school system. It also provides a way to visualize levels of connection 

strength between school and extra-local system level influences. 

An important part of the analysis made evident by a SWA diagram is that it allows us to look at 

how the social worlds try to maintain their world as separate from others, and how social 
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legitimation is obtained. Through the social world arenas analysis, teachers can take on school 

issues or practices and link them to broader socialization processes. This aids understanding of 

the given issue or process from the perspectives of participants in the different social worlds. The 

maps or diagrams are then used to analyze a wide range of data sources that have an effect on the 

classroom environment. They also make it possible to produce a meso-level interpretation of the 

situation that engages collective action, and its social and organizational dimensions. 

Social Network Analysis 

Social Network Analysis (SNA) is an increasingly widespread research approach comprising 

methods from graph theory, statistics, physics, data-mining, and information visualization. While 

applicable to various disciplines, SNA is useful in education research for both broad and deep 

analysis of various research data, no matter the area of focus. SNA can be an invaluable tool for 

assessing and planning interventions in informal networks.  

At the most rudimentary level, researchers can represent informal social networks by drawing 

sociograms or maps for a specific set of people in a particular set of time that show who was 

connected to whom (Borgatti et al., 2013). Over time, the teacher-analyst can visually grasp 

patterns of relationships that hold a certain group together.  

For example, going back to our provincial level pilot program example, we used SNA to explore 

the extent of interactions that existed between members of different system levels (internal to the 

school, external to the school). Figure 2 depicts a network of connections among individuals 

involved in the pilot provincial program. Here, we see how individuals accessed internal (within 

the school system) and external (outside the school system) supports. Internal influences refer to 

supports accessed within the school (other teachers) and school jurisdiction and external 

influences refer to supports accessed outside of the school and jurisdiction (research literature).  
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Figure. 2 Social Network Analysis 

Social Network Analysis is thus a tool for exploring informal networks that occur in the 

classroom. SNA provides one of the few methods for making knowledge activities and 

information flow visible through revealing the relationships between people. In this sense, SNA 

is a good diagnostic gap-analysis tool to help teachers make planning decisions that can promote 

greater collaboration within teams, encourage communication among individuals, and enable 

more effective information flows.  

SIGNIFICANCE 

In this paper we have discussed two research methodological approaches: Social Network 

Analysis and the Social World Arenas framework. Within the context of complex adaptive 

systems research in education, we hold that these analytical approaches are useful tools for 

small-scale inquiries within the classroom. We have provided examples to illustrate how these 
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frameworks have been applied in our research. We suggest that these frameworks provide the 

means to gather and visualize varied types of data salient to school systems dynamics. These two 

frameworks allow teachers to generate data, analyze variables in a classroom context and can 

contribute to fostering scholarship in teaching. The role of scholarship and scholarly work in 

teaching are important not only to the development of new academic knowledge but also to the 

development of knowledge about school institutions and school systems in which teachers work.  
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PROFESSIONAL LEARNING IN THE MAKERSPACE: 
EMBODIMENT OF THE TEACHING EFFECTIVENESS 

FRAMEWORK 

Sandra Becker1                Liz O’Connell2               Liz Wuitschik2 

University of Calgary1     Canadian Rockies Public Schools2 

Makerspaces have recently entered educational discussions as a way to develop 

the problem solving, collaboration, creativity, and digital skills needed for the 21st 

century. But there is an added affordance – makerspaces as powerful learning 

environments for teachers, as delineated in the Teacher Effectiveness Framework 

(TEF), (2009). Inherent in the design of makerspaces are opportunities for teacher 

collaboration and valuable feedback through multiple iterative learning designs, 

as well as long-term reflection and application of learning.  This article describes a 

primary school’s makerspace journey 1.0, and the opportunities it provided for 

teachers to apply what they were learning from the TEF. 

Keywords: Makerspace; Teaching Effectiveness Framework; STEM; Design 

Thinking 

INTRODUCTION 

Current scholars in education suggest school makerspaces hold potential as environments for 

deep student understanding and knowledge building (Martin, 2015; Vossoughi and Bevan, 2014). 

What has not been so readily acknowledged is the makerspace as learning environment for 

teachers. In prototyping a makerspace in a K-3 school in Canmore, one of the surprises that 
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emerged was how the makerspace impacted teacher thinking about designing, assessing, 

communicating, and collaborating for learning. At the time the makerspace was initiated, this 

school was involved in a multi-year project with the Galileo Educational Network in 

implementing the Teaching Effectiveness Framework (TEF) (2009) to enable learning 

environments in which all learners, including teachers, thrive. This paper details this school’s 

initial foray into makerspace as learning environment and how the work conducted there enabled 

connections to the TEF.  

WHAT IS THE TEACHING EFFECTIVENESS FRAMEWORK? 

In partnership with other agencies, the Canadian Educational Association (CEA) commissioned 

Friesen (2009) to author the Teaching Effectiveness Framework (2009). Based on current 

research and “what it means to teach and learn in increasingly networked, technology-rich, digital 

classrooms” (Friesen, 2009, p. 3), the document presents five principles of effective teaching 

practice. These include 1) intentional design for learning, 2) provision for student opportunities in 

worthwhile interdisciplinary work, 3) assessment as a seamless part of learning, 4) opportunities 

to build a variety of relationships while building knowledge, and 5) teacher opportunity to 

develop and improve practice with colleagues (Friesen, 2009). Included as part of the framework, 

he Effective Teaching Practices Rubric (ETPF) offers formative feedback in relation to teacher 

effectiveness. 

MAKERSPACES AS EDUCATIONAL LEARNING ENVIRONMENTS 

Makerspaces in schools have grown out of the maker movement (Dougherty, 2012) where 

making activities are primarily found in adult, out-of-school spaces (Martin, 2015). Halverson 

and Sheridan (2014) define the maker movement as “the growing number of people who are 
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engaged in the creative production of artifacts in their daily lives and who find physical and 

digital forums to share their processes and products with others” (p. 496).  

Educational makerspaces are in part linked to Papert’s theory of constructionism (1986), which 

“involves two intertwined types of construction: the construction of knowledge in the context of 

building personally meaningful artifacts” (Kafai and Resnick, 1996, p. 1). Having the ability to 

physically make, test, analyse, rethink, remake, and retest, as often as needed allows for deep 

learning on student’s terms. Educational makerspaces encourage students to tinker with objects 

and ideas in order to develop significant conceptual understanding. 

BUILDING MAKERSPACE PEDAGOGY 

As part of final requirements for her MEd degree (2014), and before beginning the work in the 

makerspace, Becker, who led the first iteration, researched extensively in the areas of 

constructionism (Kafai and Resnick, 1996; Stager, 2013), the Reggio Emilia approach (Thornton 

and Burnton, 2005), and design thinking (Gow, 2012; Kafai and Resnick, 1996). From her 

research, she developed a list of desirable elements that would lend themselves to a makerspace 

environment. Becker, in guiding teachers, impressed upon them that work in the makerspace is 1) 

iterative, 2) real world problem based, 3) collaborative, 4) interdisciplinary, 5) process driven, 6) 

well documented, and 7) non-linear. In designing and collaborating in the makerspace with staff, 

these elemental ideas were kept in the forefront, but not just for students. Becker wanted teachers 

to see the makerspace as a place of learning for themselves, where they were encouraged to take 

risks, and make adjustments throughout their learning process. 
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THREE MAKERSPACE CASE STUDIES 

In introducing the makerspace concept to the school, free tinkering was offered at lunchtime, but 

Becker felt that adding design tasks that connected to curriculum topics was another important 

way to demonstrate the potential of the space. The following are examples of curricular projects 

conducted within the school makerspace. 

Grade 3 Bridge Building 

Friesen (2009) states that today learning opportunities need to be “thoughtfully and intentionally 

designed to engage students both academically and intellectually” (p. 4). With grade 3 classes, 

introducing the makerspace concept involved a redesign of a traditional bridge building unit. 

Previously, the teachers had used an activity booklet, where the students conducted specific 

teacher selected “experiments” followed by a written record of their conceptual thinking based on 

the experiment results. When Becker suggested that teachers present a design challenge in which 

students build bridges that could hold at least 10 kg, reaction was sceptical that their students 

would be capable of this task. The teaching team wanted to continue to use the booklet before 

going to the makerspace, to ensure that the curricular outcomes listed in the program of studies 

were covered. With some negotiation, the traditional booklet approach was abandoned.   

The Effective Teaching Practices Rubric (ETPR) found in the TEF states learning experiences 

should “engage the students in doing work that require[s] distinct ways of thinking and acting in 

the world that particular disciplines embody” (Friesen, 2009, p. 7). In the makerspace, teachers 

came to see that students’ acting as structural engineers was an important part of the learning 

process. As well, guest speakers, videos, and print materials were selected not just to introduce 

scientific content, but also to familiarize students with the work of bridge builders, so that they 
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could imagine themselves in that role. Before stepping into the makerspace, students met in 

collaborative teams, sketched ideas, selected a design, and then drew up blueprints.  

While building, and as part of the assessment design, each engineering team used an iPad to 

photograph problems they experienced in the building process, followed by a photo record of 

how those particular problems were addressed. Students also completed a written reflection after 

each building session. Initially, teachers found that the reflections were superficial, at best. As 

part of the iterative nature of makerspace work, Becker suggested to teachers that rather than 

write about what they did as engineers-in-training, students should focus on problems they 

encountered and how they addressed them. This resulted in richer student reflections, not only in 

terms of understanding the scientific concepts involved in building with materials, but also in 

working through collaborative difficulties, and keying in on the habits of mind required of bridge 

builders. 

When the bridge building work was completed, Wuitschik unintentionally forgot to photograph 

her students’ finished products. In professional dialogue, she articulated that “forgetting” 

demonstrated for her how the focus in the makerspace had shifted to process, as opposed to 

finished product. This move from assessment of artefact to assessment for learning allowed her to 

see her students learning needs and strengths in new ways. 

As conceptual misunderstandings arose in the makerspace, teachers took it upon themselves to 

address those in class, at point of need, and often through demonstrations. This connects to the 

ETPR (Friesen, 2009) descriptor which states that teachers “. . .  help students to learn how, when 

and why to use different strategies and technologies that provide hints, clues, or other feedback as 

the students’ work progresses rather than at the end” (p. 11). It became evident that the original 
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booklet design did not address the individual learning needs of students, but rather satisfied the 

curriculum and reporting needs of teachers. 

Grade 2 Magnet Play 

The makerspace became a place to ask important questions about teaching and learning. As 

Friesen (2009) states, “The teacher works in collaboration with others to design robust learning 

tasks and obtain feedback about instructional planning from colleagues and mentors” (p. 12). 

Based on suggestions from Gabrielson (2013), teachers planned sessions for purposeful play with 

magnets to address key scientific concepts. Students were then given the task of designing a 

game that incorporated magnets.  

While the children worked on game ideas, the classroom teacher conducted individual 

performance assessments with each student based on three main curricular outcomes. O’Connell 

was surprised to see that, even given ample time to play, some students had not internalized the 

key magnetic concepts. In reflecting on past practice, she came to the realization that traditional 

assessment methods that she had used consistently in the classroom were flawed. Working in the 

makerspace gave her time to watch her students and observe how they learned, promoting 

opportunities for discussion about teaching pedagogy, student learning, and authentic assessment. 

Questions that arose included, How can conceptual learning be scaffolded in the makerspace? 

Should small group direct teaching be part of this magnet work? Would debriefing and in-depth 

class discussion have strengthened conceptual ideas? Why did some children have great difficulty 

with conceptual understanding, yet demonstrate the ability to create innovative, thoughtful 

games?  As a result of these and additional questions that surfaced, several important changes 

will be incorporated in the next design iteration with magnets including small group scaffolding 
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built in to the design, a visit by the local toy store owner to learn about the characteristics of an 

excellent toy in order to develop toy design criteria, and adjustments to assessment practices.  

The design of makerspaces and the iterative work that happens in the process often changes the 

relationship between teachers and children, allowing for many natural dialogical opportunities. 

As students played with magnets and designed and developed their own games, teachers were 

able to freely engage with individuals to “. . . extend learning, stimulate discussion, pose 

questions, provoke thinking, suggest resources and help students determine their next learning 

steps” (Friesen, 2009, p. 11) . Teachers were able to see that the makerspace provided more 

opportunities for formative feedback that was timely and tailor made to each student. 

Grade 1 Town Build 

The interdisciplinary grade one makerspace activity involved combining outcomes from science, 

social studies, and language arts. As part of social studies, students were asked to reflect on their 

community of Canmore, what they liked about it, and what they thought was needed to make it 

better. Though many children suggested physical ideas, such as a movie theatre, others spoke to 

the notion of making the town a more caring place. Work in the makerspace included building a 

3-D map of the town, so that the students could “see” its layout. Brainstorming a list of their 

favourite buildings, students were given a photo of one and asked to recreate the building using 

Lego blocks. This connected to the science outcomes of constructing model buildings and 

comparing them for similarities and differences. Buildings were placed on a giant paper map in 

the library. It was amazing to see how “emotionally and intellectually invested in the work” 

(Friesen, 2009, p. 10), students became in seeing their town come to life. For example, after the 

Safeway store was placed, students of their own volition added parking spaces, and shopping 

carts, “because people will need those for their groceries.” The map, which was displayed in the 
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learning commons, became a centre of interest for all students in the school. They loved to search 

out and recognize their favourite buildings, getting a sense of its location in relation to the rest of 

the town. Again the makerspace became a place for teachers to ask questions, such as Should 

some free play with Lego happen first for those students who have not used the material and find 

it challenging? Should students receive direct instruction as to how to make their walls stronger? 

How do we assess in an interdisciplinary environment? Not only did teachers think about their 

students in new ways, they also thought about their teaching practice. 

CONCLUSION AND NEXT STEPS 

Though this was the first iteration of this makerspace, it is evident from teacher discussion and 

comments that their work connected immediately to the TEF. As further evidence, when the 

Galileo Educational Network called for teachers to share a project within their school district that 

conveyed the principles embodied within the TEF, all three were presented as exemplars. Based 

on this initial study, it would appear that inherent in the design of makerspaces is the opportunity 

to develop principles of teacher effectiveness. 

However, this is not to say that creating a school makerspace is without challenges. Becker was 

hired in a consulting role to lead the development of this project. Having a designated leader on 

staff with the pedagogical background in makerspaces who guides this work and continues to 

move the staff forward is critical to its success. Having the funds, expertise, and staff available 

may make this a challenge. 
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This paper inquires into how learners could become designers of their own 

learning, using a digital sandbox game, Minecraft. We suggest that learners use 

knowledge for academic engagement and shape the culture of their learning 

through participation, collaboration and communication in using Minecraft. We 

argue that interest-driven collaborations using Minecraft help establish the 

kindergarten approach to learning. We present how mid-high school students in an 

art immersion school used Minecraft to create emergent designs based on 

community-centered collaborative learning through cascade mentorship, socially 

situated interactions and iterative refinement that highlight their creativity.  

Keywords: Learner-generated designs; Participatory; Communication; Minecraft 

Recent research on interactive learning environments advocate learners’ control of their own 

learning with the use of digital technologies (Fields, Vasudevan & Kafai, 2015; Gomez & Lee, 

2015, Zuiker & Wright, 2015). Such approaches not only drive learner agency but engage and 

motivate the learners to accomplish what is meaningful to them in their given context (Kim, Tan 

& Bielaczyc, 2015). Engaging learners’ generation of ideas, teachers or mentors focus the 

discourse on learners’ ways of being, doing or knowing and their identity and embodied 

experience of artifacts in different domains of their lives (Kim et al., 2015). Researchers have 



Gupta, Rasporich, & Kim 

IDEAS 2016                                                                                                                               32 
 

illustrated how their pedagogical designs allow learners to shape their learning through 

participation, communication, collaboration and usage of digital tools (e.g., Fields, Vasudevan & 

Kafai, 2015; Gomez & Lee, 2015; Zuiker & Wright, 2015). Connecting this notion to Resnick’s 

(2007) kindergarten approach to learning and the participatory learning process with innovative 

technologies, we discuss how learners directed their own learning while using Minecraft.  

Our research was based in an arts immersion school in Western Canada that emphasized 

creativity through the core values of generosity, belonging, mastery and independence for 

mid-high students. The pedagogy and culture at the school allowed for learner-generated designs 

in Social Studies evolved through collaboration, communication and mentorship. The mentorship 

was between experienced Minecraft players and comparatively inexperienced players in a grade 

nine classroom. The students were given a world (Pixel Playground) to build structures by 

creating narratives of fantasy worlds (Rasporich, 2012), in representing Canadian geography, 

immigration policies and practices. In this paper, we describe how two groups of learners 

represent their evolving understanding of various forms of government in Minecraft through 

symbolic and metaphorical representation of values.  

LEARNER-GENERATED DESIGNS  

Social interactions play a crucial role in students’ design activities for learning. In Gomez and 

Lee’s (2015) study of Digital Youth Network, learners used different tools to design meaningful 

media content such as games and digital music to create virtual and physical interactional spaces 

(pods). Their socially situated interactions became the focal point of learning as they brought 

their own cultural and technical expertise shaping the interactions while expanding the 

opportunities for learning (Gomez & Lee, 2015). Zuiker and Wright (2015) clarified how fourth 

grade students could participate in real world problem-solving while using cyber-physical 
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systems in refining their school garden and how their collective design process could emerge as 

artifacts in the making. Artifacts embodied choices that were influenced by social and cultural 

interactions, media and material properties of learning tools or resources (Kim et al., 2015).  

These studies clarify how learner-centric approaches enable better comprehension of children’s 

self expressions while using various digital technologies to develop a deeper understanding of 

knowledge (Kim et al., 2015). The process of imagining, creating, playing, sharing and reflecting 

in these approaches help learners develop their creative thinking skills and is ideally suited to the 

needs of 21st century learning (Resnick, 2007). Claiming that students need materials, media and 

tools to learn through a kindergarten approach, Resnick (2007) stressed that digital technologies 

play a transformational role in education. Hence we have chosen to use an approach that draws 

from all of the above researches particularly emphasizing Resnick’s iterative process of creative 

thinking by learners. Our study examines how knowledge building environments emerge through 

learner-generated designs that enable situated learning incorporating an interdisciplinary 

approach through collective participation, utilizing Minecraft as the digital tool for learner 

expressions. Minecraft, a sandbox type of game, was selected for the project as research showed 

that Minecraft draws in players who become entrenched in the worlds engaging in creative play 

for producing user-generated content (Duncan, 2011; Robertson, 2010).  

We found that designing together in Minecraft created an open learning space within the class 

both online and offline. As all the students worked on Pixel Playground, on a multiplayer 

platform of Minecraft, there was room for students to share ideas, creations and comments. The 

physical space of the classroom was also an open place for discussions with feedback from the 

instructor and from other learners. We also noticed the iterative approach used by learners in 

rethinking and redesigning of ideas, and the multiple levels of support or mentorship while 
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playing the game and developing the narrative. In the following section, we have elaborated upon 

two groups’ learner-generated designs in practice.  

CASES FROM MINECRAFT 

For this project on Canadian immigration and geography, the grade nine students were grouped 

by the teacher and collaborated on creating an immigration booth in Minecraft for a fantasy 

world. These groups comprised of three to five students. The students chose the theme for the 

world and then established the criteria for immigration to their world. They had to create a flag 

(either in Minecraft or through artwork) along with the topography of their worlds, which could 

seek inspiration, deviate or bear resemblance to any of the Canadian provinces. They also used 

their knowledge on business, economics and forms of government to set the parameters to run 

their world and create a narrative of an immigrant with a dark past based on mythical characters 

and drawing from stories of real immigrants to Canada. A sense of urgency was created for prime 

land in Pixel Playground (Minecraft) for creation of booths, called ‘land rush’, which the learners 

could claim based on a first come first served basis after completing a quiz on immigration inside 

Minecraft.   

Here we have discussed one group of three members (Team Red) and another group of five 

members (Team Purple). In both Team Red and Team Purple two of the members were expert 

Minecraft players. It became apparent with both groups how the expert players mentored the 

comparatively inexperienced players in game playing. There were multiple levels of 

collaboration and mentorship with the instructor or students who had the expertise in Minecraft. 

Such mentoring experiences point to the value of multiple levels of feedback and iterations for 

collaborative designs (Fields et al. 2015). It also highlights the cascading mentorship that is in 

effect through the socially situated interactions. The teams started by claiming their land in Pixel 
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Playground, and both the teams were able to acquire prime locations. Based on our observations 

and feedback from the students we realized that one group chose to metaphorically represent their 

world while the other chose to use symbols to represent their values. 

Metaphorical Representation 

Team Red decided that their island would represent a left wing economy. It represented a 

“dystopian utopia” as the growth and progress of this world had become stagnant. The important 

facet of this world was that dystopian or dark elements existed alongside utopian elements 

represented by light. There were several metaphors in use. Dark elements were represented 

through the grey stonewalls, dark wood exteriors as well as mud on the floor. The windows, as 

light elements, let in light and enabled natural environments such as roof top gardens or potted 

plants with flowers visible outside the windows. The immigrants were also viewed as light 

elements that ushered in more light and eradicated the darkness to make their world a brighter 

and happier place to live in. The rooftop garden drew inspiration from the prairie landscape of 

Saskatchewan (Figure 1a). The interior of the booth represented a stagnant capitalist economy – 

hence the mud on the floor along with the cash registers and ATMs that encourage business 

ventures for immigrants in the island (Figure 1b). 
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a) Outside of Immigration Booth b) Inside of the Booth 

Figure 1: Metaphorical Creations in Minecraft 

Symbolic Representation 

Team Purple chose to symbolically represent a dark and evil world named “ZLO” which would 

become a darker place with the advent of an immigrant as he would become an important 

member of the existent “Illuminati” and would help consolidate the dictatorship form of 

government. Their towering dark booth (in dark grey and red) represented control and power 

(Figure 2a). The flag of their world was displayed atop the immigration booth in Minecraft. 

Symbolic representation of power was apparent through the tentacles in red and pink that drew 

inspiration from an octopus. The flag also had a watchful gold-rimmed eye in the centre that 

clarified how the illuminati works. The white cross across the flag was an artistic integration and 

deviation of the flag of Quebec that helped emphasize the illuminati in greater detail. The interior 

of the booth was shown as a dark and cold place with white glass floors to create a floating effect 

for immigrants to experience the control or freedom once they were inside. A path way was 

created leading to the chest containing the narratives of their world. The group also started work 

on an underground passageway below the booth to take over other booths and islands to show 

how dictatorship is about establishing more control and gaining power. Team Purple wanted 
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others to interpret and analyze their thematic world from different perspectives – utopian (the 

natives of ZLO liked their island) and dystopian for those who disapproved of dictatorship. 

  
a) Outside of ZLO b) Inside of ZLO 

Figure 2: Symbolic Creations in Minecraft 

By observing these themes of learner-generated designs we found that these designs established a 

culture of learning through information networks comprised of their peers, teachers, and digital 

tools, within bounded environments of experimentation that provided a motivation to learn within 

a set of constraints which made the learning meaningful (Thomas & Brown, 2011).  The 

constraints arose in the form of limited space on Pixel Playground or limited time to complete the 

entire assignment. But this experimentation brought out their understanding of government 

systems through the metaphors or symbols as they chose to represent.  Socially situated 

interactions both online and offline played a crucial role towards their understanding.  

Team Red, for example, had an inexperienced player who required help not getting lost or 

teleported to other places. The help came from both the teacher and the teammates, which took 

the form of multilayered, cascading mentorship. The decision-making for theme, narratives, and 

designs was, however, democratic with ideas generated by both the experienced and 

inexperienced players. We also noticed how the learners took new responsibilities and roles 

based on their strengths and interest. One of the members of Team Red did not contribute 
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towards building the booth apart from the floor but focused on generating income for the island 

and created the cash registers and ATMs to represent the economy.  

For Team Purple, all members collaborated on the symbolic representation of dictatorship 

through their booth. The learners sat together and showed each other their progress both online 

and offline. The iterative nature of working through the ideas not only helped them to represent 

their understanding but also clarified their own understanding of the forms of government. The 

decision-making was democratic but two of the members played a key role in symbolizing what 

they wanted to create and mentored the third player in building their representations in Minecraft. 

CONCLUSION 

When considering whether or not the platform of Minecraft should be used as a pedagogical tool, 

the potential benefits outweigh the drawbacks. Digital game-based learning in the context of the 

school would certainly benefit from implementing a redesign based on what this research has 

illuminated. Starting with the strengths, it was clear that gamified elements in real time such as 

the "land rush" in the immigration game led to high engagement, especially when competitors 

had a creative component as a reward. In general, giving students creative "sandbox" time at the 

early stages of project unveiling was a more effective way of generating buy in than starting with 

pre-built world.  It was even more effective when there were structural curricular outcomes 

embedded within these stages. Another strength was in the development of the narratives to 

provide a creative framework where students could employ thematic material, organize it and 

return to it later with swifter recall. Opportunities lie ahead in discrete creation of roles with 

specific responsibilities that students could rotate and build upon. Whether it is researching or 

programming - students can learn new skills when they start with interest driven work and enter a 

cascade mentorship model to learn new and unfamiliar skills. Lastly as shown by the literature 



Gupta, Rasporich, & Kim 

IDEAS 2016 39 

where students have benchmarks of public sharing, this kind of learner-generated model could be 

applied to schools where students have the opportunity to share with younger grades at former 

check points to garner critical analysis that informs further iterative redesign. We hope that the 

cascade mentorship on a grander scale further develops how experienced student game designers 

mentor students in younger grades, a process that could repeat and refine itself from year to year. 
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GAMEFULNESS IN DESIGNING DIGITAL GAME-BASED 
LEARNING THROUGH A ROLE-PLAYING GAME 

Beaumie Kim          Diali Gupta          Jerremie Clyde 

University of Calgary 

This paper discusses the third iteration of redesigning and implementing a 

master’s level course on Digital Game-Based Learning (DGBL). We investigated 

how the course redesign of activities and assessments fostered multiple ways of 

teaching and learning with games, digital media and play. The authors created a 

role-playing card game for designing digital games for learning. We used this 

game in the classroom, and observed that learners adopted a lusory attitude in 

their design and gaming task. We discuss our overall redesign emphasis on 

learners’ gameful participation and the preliminary findings from the classroom 

adoption of the card game.   

Keywords: Gamefulness; lusory attitude; role-playing game; design principles 

INTRODUCTION 

Educators at present are making attempts to use games and game dynamics to increase student 

motivation and performance at various levels of education (Johnson, Adams Becker, Estrada, & 

Freeman, 2014; Sheldon, 2011). This approach to changing classroom dynamics is often called 

gamification, which gained popularity in science and engineering-based disciplines in higher 

education (e.g., Barata, Gama, Jorge, & Gonçalves, 2013). In Education, there have been efforts 

to make the courses on game-based learning more game-like by the instructors of in-service and 



Kim, Gupta, & Clyde 

IDEAS 2016                                                                                                                                 42 
 

pre-service teachers (e.g., Fishman & Aguilar, 2012). Most of them realized that simply mapping 

the game scoring mechanics to course assessment does not make student experience engaging 

(Fishman & Aguilar, 2012; Sheldon, 2011). We also recognize that simple assessment-focused 

gamification may fail to realize the goal-driven and serious efforts of a player often found in 

game play, or what McGonigal (2011) called ‘gameful’ engagement. Thus we have been 

exploring ways to improve gameful engagement of students in other ways, primarily by changing 

how the course content is delivered and how students in the course work together. 

By redesigning multiple aspects of a course as game components, we have suggested that 

teachers in professional degree programs (e.g., Master of Education) could engage in social 

practices observed in youth gaming and learning culture (Kim, Gupta, & Clyde, 2015). We have 

been a participant, an instructor, and collaborators during the multiple iterations of a master’s 

level course on Digital Game-Based Learning (DGBL) at a Western Canadian university. This 

course used game concepts and dynamics (e.g., experience points and multiple battles) (Sheldon, 

2011), and explored various forms of games, their design and learning principles, for their 

potential use in classrooms (Kim, 2014; Kim, 2015; Kim et al., 2015). This paper is based on one 

of the classroom activities during the third iteration of the course, which is a role-playing card 

game that supported the design of DGBL environment. We start by briefly explaining the 

previous iterations of the course design and introduce the third iteration with the role-playing 

game. We then discuss the preliminary findings from the classroom adoption of the game.  

THE ITERATIONS OF THE COURSE DESIGN   

Within a two-week summer intensive course, students engaged in both online (Google+) and 

in-class conversations and activities, and all the activities were relevant experiences that would 

help score experience points (XP) (for more details, please refer to Kim, 2014). For the 2013 
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iteration, students were expected to find and play at least one game individually at home and 

submit a brief review, through which they gained XP. A design element that accompanied the XP 

was the leaderboard concept of games that required the daily sharing of student XP by the 

instructor in class. Student engagement in these activities were quite transparent both on Google 

+ and in class, but they found the leaderboard concept uncomfortable, and collectively decided to 

eliminate it (Kim, 2014). At the same time, some students found individual gameplay and review 

time-consuming and often used simple and irrelevant games on their phones to fulfil this task.  

During the second iteration in the summer of 2014, participants created avatars for Google+ 

community for anonymity in their online activities and self-scored XP for the leaderboard. This 

also helped to reframe online conversations as a gaming experience (McGonigal, 2015; Ramirez 

& Squire, 2015). Considering how individual gameplay unfolded in 2013, we used the library lab 

as a classroom and set aside class time to play selected topic-relevant games from the library’s 

collection of digital games (Kim et al., 2015). Students were less concerned about the XP 

leaderboard with avatars, and in fact, they all revealed their identities on the last day of the class 

(Kim, 2015). Many students tried to figure out their peers, hiding their identities at the beginning 

but being less careful about it (e.g., sharing their group work online using their own avatars, 

which gives hint to who they are) towards the end. In both iterations, there were a few students 

concerned that their active participation in the classroom discussion was less reflected in the XP. 

There were also queries about student postings on Google+ during class time in lieu of class 

discussions. The third iteration focused not only on improving various existing elements of the 

course, but also exploring the gameful participation during the class discussion and group design.  
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GAMEFULNESS IN THE CLASSROOM  

We modified a number of course activities to support student learning and gaming experience for 

the third iteration, building on the framework proposed by Holden and colleagues (2014) to 

conceptualize the experience of gameful learning. They suggest ‘lusory attitude’ (Suits, 2005), or 

a willingness to accept the arbitrary rules of a game to allow for play, identity, and ignorance as 

three dynamic elements to experience gamefulness. Players or learners who experience 

gamefulness would show the attitude of making efforts to understand the game rules and 

constraints to accomplish its goals, negotiate their identities, and identify a need to cultivate 

curiosity and inquiry (i.e., ignorance) (Holden et al., 2014; Kim, 2015; Salen, 2011). We added a 

new XP component students could score on, as in “Gameful Participation,” and suggested the 

guidelines as specified in Table 1.  

The first guideline (Gamefulness) addressed the attitude element whereas the second (On-going 

leadership) and the third (Contribution to the guild) spoke to identity and ignorance elements 

respectively. We also created a role-playing game (RPG) for the group’s DGBL design activity 

using a deck of cards. This RPG seamlessly integrated the design principles (mechanics and 

aesthetics) of digital games and the requirements of the course, calling for all members’ gameful 

participation in their design activity. This game addressed the student concern for their peer 

participation and also helped extend student experience beyond digital games. 
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Table 1: Guidelines for Scoring Gameful Participation XP 

The students were given a deck of cards with design principles for DGBL (See, Figure 1), and 

character and scoring sheets with which they could record the evidence of their use of design 

principles. The RPG lasted for three days, increasing in complexity with each passing day. The 

players took on the roles that defined and elaborated upon the key design principles, which we 

drew from the 2014 course discussions on readings and categorized as Game Structure, Learning 

Principles, Game-Based Learning, and Game Aesthetics. They were given the first three 

categories on the first day and the fourth (Game Aesthetics) category was added the next day.  In 

addition, they had a chance to create their own cards (up to three) on the last day. They also had 

the option to change their roles everyday. The end goal was to design and pitch a game with 

 Full Experience Points Warning 

Gamefulness You will be rewarded by 
being fully immersed into the 
new rules of this course and 
contributing to everyone’s 
(including facilitators) 
learning experience.  

• Engaging in other activities, such as 
checking your emails or social media, 
would distract you from being fully 
immersed.  

• Tweeting or microblogging on social 
media, including our Google+ 
community, may help you only when the 
content is immediately relevant to the 
on-going activities/topics.   

On-going 
leadership 

Your leadership can be in 
many different forms and are 
essential for our learning. 
Share your expertise as 
teachers, gamers, designers, 
parents, experienced learners, 
etc. with us!     

• Having no voice or dominating the 
conversation may not give you the full 
experience of the class.  

• Asking good questions to those who have 
different expertise will also give you a 
better learning experience.  

Contribution 
to the guild 

Contributing productively to 
your guild is also the process 
of finding and developing 
expertise. Exercise distributed 
leadership within your guild.   

• Again, simply following or dominating 
your guild’s decisions may not give you 
the full experience of the collaboration.  
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sound learning and design principles as well as develop their design expertise. Each player 

needed to take on a disciplinary (drawing up to five cards from one category), interdisciplinary 

(up to two cards from two categories) or multi-disciplinary (up to three cards from three 

categories) expert role. The participants used the character and scoring sheets to record their 

individual information about designing as a group, their role in relation to the cards and the score 

and accumulation of XP.  

Figure 1: A Deck of Cards 

In this iteration, we had seven students in the cohort, and they formed two groups. We observed 

that our focus on gamefulness in the classroom through role-playing was effective in (1) students’ 

gameful engagement in their design of DGBL; and (2) their deeper appreciation for DGBL 

literature and relevant design principles. We, however, found that using avatars was less useful 

for this cohort of 7 students unlike what we had seen during the second iteration with 17 students 

(Kim, Gupta, & Clyde, 2015) as it was too easy for them to recognize each other. Based on our 

observation of the class proceedings and the analysis of the character and scoring sheets of both 

groups while playing the card game, we arrived at three distinct inferences. 
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Both groups showed the lusory attitude of figuring out and playing this game during their design 

time, but played it very differently. One group, “The Castaways” (CA), was composed of three 

female Canadian schoolteachers, whereas the other group, “The Sorcerer’s Apprentices” (SA), 

was composed of four teachers with varying teaching assignments across the world. The CA 

members strictly followed the rules of taking turns (to read the design principle, examine their 

current game design, and propose an idea to use the principle) for each of them to score the 

assigned XP in each card from the first day. The members of SA, on the other hand, engaged in 

longer conversations over the principles in each card, often forgetting to play the game.  

Group members’ identities played out with or without cards. In SA group, there were teachers 

working in Asia and the Middle East and their cultural understandings of their contexts were 

revealed in their design ideas. For example, they incorporated a sense of adrenaline rush and 

stress to relate to real world problems of not understanding a foreign language. A member of SA, 

viewed as an expert player of Minecraft (a trending game among children) contributed by using 

design conceptions from Minecraft such as monsters and zombies attacking the players while 

learning language. In CA group, members’ reflection papers equivocally expressed their 

satisfaction with their teamwork adding clarifications on each member’s expertise whether 

through content, leadership or support in the project.  

Playing the RPG for their game design helped them identify their areas of ignorance. For both 

groups, their curiosity or ignorance was revealed through their game design activity. We could 

observe that they were examining their game much more deeply by playing this RPG. For 

example, SA group’s word memorization technique being used in their language learning game 

could not fulfil some design principles, such as problem-solving. They then started to identify 

literature on how people learn language to better rationalize their game design. CA group, on the 



Kim, Gupta, & Clyde 

IDEAS 2016                                                                                                                                 48 
 

other hand, made multiple changes to their game design throughout the three RPG days to 

improve their game based on the design principles.  

CONCLUSION 

The need to make the face-to-face discussions and in-class group work more playable was 

identified from the first and second iteration of the course design. This third iteration was focused 

on helping learners to play to learn and develop their design ideas by designing the in-class RPG. 

We believe that whether cards were assigned or chosen by the players they offered meaningful 

roles highlighting collaboration and multidisciplinary work towards gameful engagement in their 

game design activity. As the cards specified the rules of how to play the game it forged stronger 

alignments between course activities and game design principles making the in-class activities 

more playable. Participants’ lusory attitudes in playing the RPG helped understand their need to 

question the articles or principles they were learning in class. The inquiries covered a wide range 

of topics on the connections between game design, digital game-based learning and learning in 

general. Similar research efforts in higher education focus heavily on how large lecture 

classrooms could be more engaging and motivating (e.g., De Schutter, 2014; Sheldon, 2011) 

capitalizing on young adults’ gaming experience. Our research uniquely shows that graduate 

students, who were already motivated to acquire a higher degree and worked in a smaller group 

setting, were able to think more critically about their game design through playing the RPG. It 

therefore clearly demonstrates that being gameful is indeed being serious about their work 

(McGonigal, 2011).  
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DESIGNING SYNCHRONOUS ONLINE INTERACTIONS AND 
DISCUSSIONS  

Barb Brown           Meadow Schroeder          Sarah Elaine Eaton 

University of Calgary 

With increased improvements to technology for online teaching, synchronous 

instruction continues to grow. Increasing student interaction has been an 

important component to enhance a sense of community in online learning and 

improve student satisfaction. There is a paucity of research on how to effectively 

manage online interaction and increase student engagement during synchronous 

sessions. Three instructors draw on their online teaching experience and discuss 

how they maximize student interaction during synchronous online discussions 

according to elements of a community of inquiry.  

Keywords: higher education; e-learning; web-conferencing, learning design 

ONLINE INSTRUCTION 

Online instruction can be implemented using asynchronous or synchronous methods or a 

combination of both. Asynchronous instruction involves online interaction that is delayed and 

does not require simultaneous participation. Communication can occur through discussion forums 

where participants post messages and upload content. Synchronous instruction occurs in 

real-time, using web-based technology. Synchronous communication platforms (e.g. Adobe 

Connect) have multiple collaboration features including video and audio conferencing, a chat 

box, polling features, and a white board, to name a few. There is a predominant focus in the 
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literature on asynchronous communication strategies (Tallent-Runnels et al., 2006) and courses 

taught fully using web-conferencing software (Bower, 2016; Clark & Mayer, 2011); however, 

there is limited research about how instructors use real-time communications to increase 

interactivity during live online discussions (Park & Bonk, 2007).  

Technologies used in online learning can offer interactivity in multiple modalities (Anderson, 

2008; Bower, 2016). However, one complaint of synchronous delivery garnered from surveys of 

student satisfaction is a lack of interaction (McBrien, Cheng, & Jones, 2009; Park & Bonk, 

2007). Researchers argue learning designs that enable interactions and online learner 

participation are necessary to enhance learning (Bower, 2016; Hrastinski, 2009). In other words, 

designing an interactive and participatory online learning environment is important for fostering 

positive learning experiences. Increasing student engagement through student-centred approaches 

can improve a sense of community by providing opportunities for sharing ideas, receiving helpful 

feedback, improving critical thinking and engaging in tasks involving co-construction (Bower, 

2016; Park & Bonk, 2007; Young & Bruce, 2011).  

In this paper, three instructors draw upon their online teaching experiences, corroborated by the 

literature, to explain how they maximize student interaction during synchronous online 

discussions. The instructors meet with students for synchronous sessions approximately three 

times during the course for one or two hour sessions as a supplement to the asynchronous 

learning activities. The practices described are informed by the community of inquiry model 

(Garrison, Anderson & Archer, 2000). The three interdependent elements: teaching, cognitive, 

and social presence (Akyol & Garrison, 2008) are used as a lens to describe the teaching 

strategies used by the instructors during live online discussions.  By discussing teaching 

strategies according to each element, the instructors demonstrate how synchronous instruction 
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can be utilized to promote a sense of community and how further study in this area would be 

valuable. 

ENHANCING STUDENT ENGAGEMENT 

Teaching Presence 

Teaching presence is the perceived role of the instructor in designing, facilitating and delivering 

the course (Akyol & Garrison, 2008) and is seen as an essential element of developing a sense of 

community (Garrison, 2007). Components include the learning design, the learning climate, and 

communication, such as facilitating discourse.  

One way for the instructor to develop online presence is to provide visual support.  If students in 

a virtual classroom are not able to see the instructor or their classmates’ nonverbal behaviours 

and cues, the interaction can lack response, contributing to a feeling of psychological distance 

(McInnerney & Roberts, 2004; Young & Bruce, 2011). To reduce the feeling of distance, the 

instructor may use the webcam during the session and encourage students to use theirs as well.  

Despite the advances in web-conferencing technologies and improved access from remote areas, 

it might not be feasible to use the webcam for the entire session due to audio and video delays or 

drops in transmission. The instructor may select opportunities where the web cam can be turned 

on for a short time, such as the first few minutes of the class to provide visual introductions. 

Features such as the emotion icons or the chat box can also be used to provide immediate 

responses to the speaker and as a way to reduce the psychological distance between participants.   

Another way to establish teaching presence is to discuss the learning climate and share 

expectations for social interaction during large and small group discussion.  Setting the stage can 

occur at the start of the course, but it can also be done at the start of a class or prior to a group 
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discussion. Depending on the format of the class and learning intentions, the instructor might 

have different expectations for interactions during group discussions. For instance, the instructor 

might want students to use the microphone during a large group, teacher-led discussion instead of 

the chat box. Research has found students experience confusion about dividing their attention 

between the microphone discussion and the chat box (Clark & Mayer, 2011; McBrien et al., 

2009). Before the discussion takes place, the instructor may remind students  to use the raise hand 

icon as a method to request the microphone. If the chat box is being used by students during a 

more collaborative and student-centred discussion, the instructor might enlarge the text box. 

Alternatively, the instructor can encourage microphone use and seek information or clarification 

by asking the student to take over the microphone and to elaborate on a comment made in the 

chat box. Whether the interaction is teacher-led or student-centred,  it is important for instructors 

to establish clear guidelines for using the communication tools, especially when meeting in a 

web-conferencing system only a few times during a course. 

Cognitive Presence 

Cognitive presence is the “exploration, construction, resolution and confirmation of 

understanding through collaboration and reflection in a community of inquiry” (Garrison, 2007, 

p. 65). Creating a community where open communication is the norm and the group has an 

opportunity to interact and collaborate is key. During synchronous session discussions, 

instructors can encourage open and exploratory interactions and collaboration by establishing the 

expectation that there may be no right or wrong answers, problems may remain unresolved, and 

groups may not achieve consensus.  

Four key indicators of cognitive presence include a sense of puzzlement, information exchange, 

connecting ideas, and applying new ideas (Akyol & Garrison, 2008, p. 4). These indicators may 
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be enacted in a four-step process that includes a triggering event, followed by an exploration, 

integration and resolution/application (Akyol & Garrison, 2008; Alavi & Taghizadeh, 2013). To 

achieve this, structured collaboration is important (Akyol & Garrison, 2011). It is not enough to 

simply encourage interaction. Instead, students benefit from intentional and meaningful 

interactions designed according to specific learning intentions. To encourage collaboration, an 

instructor might use breakout rooms to move students into smaller groupings. Establishing 

expectations about what to do in the breakout room is important during interactive teacher-led 

activities, as is assigning a specific amount of time for a particular task. In order to prevent losing 

valuable time in a breakout session, the instructor may assign specific roles, such as facilitating 

the discussion; ensuring the task is completed before the allotted time has expired; and reporting 

back during a large group debrief. By assigning each student a facilitation role in a small 

breakout session, the instructor encourages cognitive presence by establishing an expectation for 

leadership and active participation.  

It is important to note that research shows that of the four phases of cognitive presence, resolution 

can be difficult to achieve (Akyol & Garrison, 2008, Alavi & Taghizadeh, 2013; Vaughan & 

Garrison, 2005) particularly when meeting in real-time only a few times during the term. While it 

is important for instructors to be aware of the various stages in the process, it is also reasonable to 

expect students to engage in exploration and synthesis of information without necessarily 

expecting students to apply new learnings immediately or reach a resolution. 

Social Presence 

Social presence is about establishing personal and purposeful relationships through effective 

communication, open communication and group cohesion (Garrison, 2007). As the learning 

community develops, social presence shifts over time in an online course and can also be 



Brown, Schroeder, & Eaton 

IDEAS 2016                                                                                                                                 56 
 

influenced by other factors, such as gender, type of task, and timing of the course within a 

program (Swan & Shih, 2005). All three instructors work with students assigned to cohorts who 

begin the program by meeting face-to-face for on-campus summer courses and then register for 

common online courses throughout each year. The challenge for instructors is to continue 

building on the social presence developed during the early stages of the program.  

Synchronous sessions can be used to design interactions for deep learning experiences and for 

nurturing the community of inquiry (Bower, 2016; Garrison et al., 2000). Social presence can be 

established through effective communications occurring as a large group, during small group 

breakout discussions or through individual instructor-student interactions. Synchronous 

discussions can be useful for promoting social interaction when group identity and collaboration 

can be fostered.  

In synchronous teacher-led discussions, the instructor may pose questions and students may 

respond using the multi-modal features in the web-based conferencing system. Wang (2005) 

found that effective questioning during instructor-led discussions promoted student participation 

by encouraging sharing and debating. However, there is a paucity of research or literature 

discussing effective strategies for facilitating quality dialogue (Falloon, 2011; 

Rockinson-Szapkiw & Walker, 2009).  Designing for learning in online environments needs to 

incorporate use of divergent-thinking, open-ended questions, as well as guidance for students to 

feel safe sharing critical insights and expressing ideas. Poll tools can also be used to ask students 

to simultaneously respond to questions and as a way for the instructor to quickly gauge levels of 

student understanding. Other web-based tools (e.g. white board, discussion note pod; audio, chat, 

etc.) can also be used to invite students to contribute real-time input during synchronous sessions 

and provide students with feedback. Bower (2016) found student-centred activity led to increased 
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student contributions. Regardless of the tool used, it is important to establish a learning climate 

with risk-free expression, coupled with effective questioning skills to promote knowledge 

building and active participation in synchronous discussions.  

Effective teaching practices are important in online learning environments as they are in 

face-to-face learning spaces.  Teachers are designers of learning (Friesen, 2009) and online 

learning environments also need to be intentionally designed to intellectually engage learners.  

Synchronous learning opportunities with online learners can be carefully designed as part of an 

effective learning community and instructors need adaptive competencies to design on-the-fly 

(Bower, 2016). 

CONCLUSION 

Recognizing there is no one-size fits all online learning architecture for all students and 

instructors, discussions are shifting from a singular focus on the technological tools or delivery 

systems to the intricacies and complexities of redesigns for learning and adaptive real-time 

designs. As such, there is a need to explore aspects of designs for learning, specifically how to 

design and adapt designs for increased multimodal interactions and collaboration. 
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LEARNING TO TEACH ON A CONSTRUCTION SITE: 
APPLYING KOLB’S MODEL TO 

THE STUDENT TEACHING PRACTICUM 

Amy Burns Patricia Danyluk 

University of Calgary 

This study examines the pre-professional development of two pre-service teachers 

during a non-traditional student teaching placement on a housing construction 

site. The findings are analyzed from the perspective of Kolb’s (1984) model and 

examined against the Teaching Effectiveness Framework by Friesen (2009) to 

outline a powerful opportunity for field-based teacher education. Initial findings 

point to an enriched pre-service teaching environment that provided the 

opportunity to create rich inquiry based interdisciplinary lessons related to the 

building project, the potential to build pre-service teacher conversational and 

workplace skills through interaction with community stakeholders and the 

opportunity to develop competencies in peer feedback and collaboration. 

Keywords: pre-service; placement; experiential; construction 

THE CONTEXT 

Schools and school divisions are finding ever-increasing ways to innovate in order to meet the 

needs of students in their care.  One such school division, located in Western Canada just outside 

a major urban center, has taken up the challenge of innovation in unique and compelling ways 

through partnerships developed with local housing construction companies in two towns.  As a 
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result of these partnerships students in this school division are able to apply for the opportunity to 

complete the Grade 10 curriculum on a housing construction site, both participating in the 

construction of the house and in a carefully designed program of interdisciplinary, project-based 

learning. 

In response to this innovation, the researchers involved arranged for two pre-service teachers in 

the final year of their Bachelor of Education program to complete fourteen weeks of practicum 

placement in this unique environment.  Of interest was the impact of such innovation on the 

professional identity and emergent professionalism of the pre-service teachers.  In essence, we 

wondered if being in such a unique environment would change their ideas about learning, about 

teaching and about themselves in their new role and, if so, with what result?   

THE RESEARCH DESIGN 

The two pre-service teachers involved in the study were placed in a paired situation on the same 

housing construction site in one of the two housing construction programs available through this 

particular school division.  The participants in this study were both in the final year of an after 

degree Bachelor of Education Program and, as such, they had already completed two previous 

practicum placements in more traditional environments. Both of the participants were female 

with little or no previous construction experience and both volunteered for this non-traditional 

experience. Each of the two pre-service teachers was interviewed twice, both before and during 

the placement, about their perceptions of and experiences on the construction site.  On-site 

observations and document analysis of required field experience portfolios allowed for greater 

depth of data and stood in support of the perceptions and experiences of the two pre-service 

teachers.  All data were analyzed thematically and further examined using Kolb’s (1984) 

experiential learning model. The resultant analyses were then compared to Friesen’s (2009) 
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Teaching Effectiveness Framework, whereby critical insights were gained that have implications 

for teacher education programs beyond the scope of field experience. 

RELEVANT LITERATURE 

“The student teaching experience is a pivotal component of most teacher education programs and 

a focus within teacher education literature” (Franklin Torrez & Krebs, 2012, p. 485).  This 

research acknowledges this wide body of literature (e.g., Ambrosetti, 2014; Butler & Cuenca, 

2012; Campbell-Evans & Maloney, 1995; Clarke et al., 2012; Darling-Hammond, 2006; Davies, 

2005; Franklin Torrez & Krebs, 2012; Hobson et al., 2012) however the examination of 

non-traditional placements and their effects on the emergent professionalism of pre-service 

teachers is less prevalent.  While we know that pre-service teachers have strongly formulated 

beliefs about teaching and learning prior to beginning their teacher training (e.g., Clark, 1988; 

Leavy et al., 2007; Richardson, 1996) it is unclear how those beliefs may be changed through 

participation in a non-traditional placement.  What is also unclear are the myriad ways that the 

sharing of those beliefs could impact other pre-service teachers in the development of their 

professional identity. 

One such way of examining the beliefs held by pre-service teachers is through the 

implementation of an experiential learning model.  Kolb's (1984) model of experiential learning 

has four steps: the concrete experience, reflective observation of that experience, abstract 

conceptualization including learning from the experience, active experimentation and testing of 

the new concepts.  In the movement through these distinct steps, those involved in experiential 

learning are able to identify the experience, observe their own reactions to and changes within the 

experience, create new ideas based on the experience and, finally, test these new ideas against an 

original perception of the experience.  While the application of this model to the pre-service 



Burns & Danyluk 

IDEAS 2016                                                                                                                                 64 
 

teaching practicum has been done by practicum instructors attempting to understand their own 

work (e.g., Fitzgibbon, 1987; Turunen & Tuovila, 2012), little has been done to explore the 

perceptions of the pre-service teachers themselves with regard to this model. This development of 

new perceptions is not the only reason given for experiential learning, however.  Further to 

Kolb’s model, Boud (2005) proposed that experiential learning can have differing agendas 

ranging from accreditations of the experience, hands on experience, consciousness raising and 

personal growth.    

RESULTS 

Analysis of the data clearly indicates that the two pre-service teachers involved in the study did 

find themselves moving through Kolb’s (1984) experiential learning model throughout the course 

of the practicum. 

Identifying the Experience 

Both of the pre-service teachers approached the non-traditional field experience with hesitations 

around the nature of a construction site versus an educational site.  However both also identified 

quickly, through their familiarity with the educational aspects of the placement, the educational 

nature of the placement.  For example, one of the pre-service teachers noted, once she had been 

in the placement and had a chance to identify the experience, that there were fewer challenges 

than originally expected.   

The complete lack of understanding of construction was not an issue.  I don’t like being outdoors 

very much in the winter and I thought we’d be outside and cold and framing and doing all those 

kinds of things but we spent most of our time in the classroom with students and had the option to 
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go out here and there and we did a lot of finishing inside the houses.  Not anything crazy or scary. 

(Pre-service teacher 1, January 21, 2015) 

As evidenced by this quote, the pre-service teacher required the opportunity to identify the 

expectation and perceive it against her current understandings of school and the nature of 

schooling.  By examining it through her current lens, she was able to classify this experience and 

therefore find familiar ground from which to interpret the experience.  This, too, speaks to 

pre-service teachers as the students in the design process for it becomes clear that when 

innovative experiences such as this are designed for pre-service teachers, they are able to both 

situate themselves in the experience from the perspective of their own educational history and 

also reframe that experience, allowing them to reexamine their assumptions.  Indeed they are able 

to see that innovation in education need not be crazy or scary. 

Reflective Observation 

In reflections on their experience, both pre-service teachers were able to articulate a need for a 

different way of interacting with students, particularly as teachers in the learning design process.  

They were able to recognize the need to move beyond traditional notions of time and 

specialization in education and to appreciate the importance of interdisciplinary lessons, both as a 

logistical necessity and a path to engagement. 

By being here I got to see the whole process.  It’s not just a lesson plan.  Everything is so 

interdisciplinary.  We’re looking at things more holistically than we would if we were teaching 

Science 9 in a classroom.  So here we’re asking how we can integrate all of the subject areas 

more completely to make the most of the time we have. (Pre-service teacher 1, April 22, 2015) 
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Their ability to see a different educational model, one built around the authentic task of housing 

construction, allowed the pre-service teachers to see the need for authenticity and holistic design 

in their work as educators.  

Creation of New Ideas 

The pre-service teachers involved in this innovative placement found themselves both 

challenging existing notions of schooling and creating new ideas based on their environment.  

Perhaps nowhere did this show as clearly, however, than in their development of confidence in 

and ability to work with and draw upon community resources.  The ability to seek out and utilize 

community resources is one element of pre-service teacher education that is the most difficult to 

facilitate given the current structure of field-based pre-service teacher education.  In their 

experiences on the construction site, however, the pre-service teachers found themselves 

surrounded on a daily basis by community tradespeople, business personnel from the partnering 

housing construction company and community members interested in the project. 

I got to know so many tradespeople, working with community professionals everyday and just 

getting to know people.  One week we had three different experts from the community come in.  

We had an editor come in to help the students create a magazine about the house.  We had 

tradespeople and we had a city planner come in.  And that’s stuff we’re doing.  We’re making the 

contacts.  We’re bringing them in.  We’re going out there and asking people for their time, which 

isn’t always easy but it’s been great. (Pre-service teacher 2, April 22, 2015) 

What is evident from this quote is the creation of ideas around collaboration beyond the 

classroom and school.  Friesen (2009) advocated for this also in her assertion that teachers must 

be able to develop interdependent relationships as a part of teaching effectiveness.  The 

pre-service teachers in this study not only developed these relationships but did so with 



Burns & Danyluk 

IDEAS 2016                                                                                                                                 67 
 

professionals outside of the school, creating a truly rich and real-world learning experience for 

students. 

Testing of New Concepts 

Finally, the pre-service teachers described here were able to test new concepts developed 

throughout the placement through incrementally increased teaching expectations.  While this is 

not substantially different from all pre-service teacher placements, the fact that they were placed 

as a pair in the same placement had a profound effect on their ability to confidently implement 

new ideas and test their worthiness.   

There is time in this placement to make mistakes.  Because we all work together there is room for 

me to try something and if it fails then we all just move on.  This afternoon I will be trying 

something more controversial and if it succeeds then great and if it doesn’t then we’ll all be fine.  

And that’s because we can work together with more than one person in the room. (Pre-service 

teacher 2, April 22, 2015) 

In elucidating her concern that her lesson may not turn out in the way that she hopes, this 

pre-service teacher voiced the power of paired placements in the pre-service teacher education 

program.  With both a partner teacher and another pre-service teacher available for feedback, 

pre-service teachers are able to received ideas from a variety of perspectives.  They are also able 

to develop a sense of comfort with peer evaluation and feedback, a phenomenon that is more 

commonly occurring in schools today.  This is supported by Friesen (2009) who stated that 

“teachers improve their practice in the company of their peers” (p. 6).  Through the use of paired 

placement opportunities, pre-service teachers are able to both become comfortable with and see 

the benefit in peer feedback and learning. 
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CONCLUSION 

The two pre-service teachers placed in this unique environment provided clear evidence for the 

development of further innovative placement opportunities.  Through continued relationships 

with both this placement site and others, it is anticipated that further data collection will allow a 

body of evidence that can be used to both strengthen the case for innovative and experiential 

placement opportunities and enhance those placements that occur in more traditional settings.  

This has implications for many stakeholders, including pre-service teachers, partner teachers and 

Bachelor of Education programs as we all try to improve the most critical of work, the successful 

education of future teachers. 
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ENHANCING STUDENTS' MULTICULTURAL COUNSELLING 
COMPETENCIES: A SELF-REFLECTIVE FIELD ACTIVITY 

Annusha Kassan Amy Rose Green 

University of Calgary 

In this conceptual paper, we address the importance of integrating experiential 

learning and self-reflection into the training of counselling psychology students, 

and take the position that these processes are critical in the development of 

multicultural counselling competencies. As such, the literature on cultural 

competence in counselling psychology is reviewed. Specifically, the relationship 

between self-reflection and cultural competence is examined, and different options 

for learning through experience are proposed, including moving outside of the 

classroom. We conclude the paper with implications for classroom teaching, 

highlighting how students and educators alike can benefit from experiential 

learning and self-reflection.  

Keywords: Cultural Competence, Multicultural Counselling Competencies, 

Experiential Learning, Self-Reflection, Teaching and Learning  

ENHANCING STUDENTS' MULTICULTURAL COUNSELLING COMPETENCIES: A 

SELF-REFLECTIVE FIELD ACTIVITY 

Canada and the U.S. contain about five percent of the world’s population and almost a quarter of 

the world’s international migrants – a number that reached 232 million in 2013 (Martin, 2013). 

Given this diversity, counselling psychologists in these countries will inevitably work alongside 
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individuals and families from various backgrounds and cultures. In an effort to attend to the 

needs of diverse clients, there has been increasing attention paid to the development of 

multicultural counselling competencies within counselling psychology training programs 

(Coleman, 2006; Kim & Lyons, 2003) and multiple strategies have been proposed to help 

students develop in this area (Davies, Lewis, Anderson, & Bernstein, 2015).  

In this conceptual paper, we position experiential learning and self-reflection as effective 

processes to enhance cultural competence among students and advocate for their active use inside 

and outside the classroom. To this end, we will examine the relationship between cultural 

competence and self-reflection. Further, we will describe different options for learning through 

experience, including moving outside of the classroom. Finally, we will discuss the benefits of 

experiential learning and self-reflection as well as implications for classroom teaching. 

CULTURAL COMPETENCE 

Multicultural competency can be conceptualized as the extent to which counselling psychologists 

possess appropriate awareness, knowledge, and skills when working with people from diverse 

backgrounds (Sue, 2001). Moreover, some scholars have discussed the role of the multicultural 

counselling relationship as an important component of cultural competency (Vinson & Neimeyer, 

2000). Although the value of multicultural training itself has been empirically validated (Manis, 

2012), surprisingly limited research has explored how to effectively cultivate multicultural 

competency in graduate students ( Davies et al., 2015; Kim & Lyons, 2003).  

Didactic teaching strategies that focus solely on intellectual exercises (such as reading and 

writing) may not adequately prepare students to address their cultural biases and assumptions 

(Warren, Hof, McGriff, & Blue Morris, 2012). Contrarily, experiential learning processes 
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typically contain a strong affective component that can facilitate emotionally-charged learning 

experiences and encourage students to challenge and expand their values and beliefs (Arthur & 

Achenbach, 2002; Warren et al., 2012). Given the importance of cultural competence in the field, 

it is timely to further explore the degree to which experiential learning can promote growth in 

counselling psychology students (Coleman, 2006; Sinacore & Kassan, 2011). 

LEARNING THROUGH EXPERIENCE 

Experiential learning is a means for acquiring knowledge through action (Warren et al., 2012) 

and can link multicultural theory to practice (Arthur & Achenbach, 2002). The purpose of this 

type of learning is not to emulate another person’s exact cultural experience, but rather “to 

develop awareness and accuracy of understanding about the viewpoints of others and to move out 

of a culturally encapsulated view of the world” (Arthur & Achenbach, 2002, p. 2). Both 

researchers and students have supported experiential processes that provide exposure to diverse 

cultures in counsellor psychology training programs (Greene et al., 2014; Roysircar et al., 2005). 

Some examples of experiential learning activities that have been recommended in the literature 

include role-playing, cross-cultural interviews, community events, faculty modeling of 

multicultural counselling skills, and simulation games (Greene et al., 2014; Kim & Lyons). Most 

research exploring experiential learning within multicultural counselling training has been limited 

to the classroom (e.g., Roysircar et al., 2005), yet scholars have asserted that the most valuable 

experiential learning take place outside of the classroom (e.g., Sinacore & Kassan, 2011). 

MOVING OUTSIDE THE CLASSROOM 

Although direct interaction with different cultures is more difficult to coordinate (Greene et al., 

2014), this type of learning comprises a valuable component of training that can positively impact 
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multicultural counselling competencies (Sinacore & Kassan, 2011). A study by Roysircar et al. 

(2005) found a positive correlation between counselling students’ participation in a mentoring 

program for English as a second language students and their levels of perceived cultural 

competence and racial attitudes. However, more research is needed that explores the role of this 

type of experiential learning in shaping cultural competence. For example, although Priester and 

colleagues (2008) found that 34% of multicultural counselling courses investigated had students 

attend a cultural event, research has yet to thoroughly explore the ways such experiences can 

impact the development of multicultural counselling competencies. 

LEARNING THROUGH SELF-REFLECTION 

Regardless of where experiential learning takes place, there is a consensus that experience alone 

is not enough to consolidate learning; rather, it should be coupled with reflexivity to enable 

learners to gain the maximum benefit from new contexts (Arthur & Achenbach, 2002; Greene et 

al., 2014; Roysircar et al., 2005). Self-reflection can be conceptualized as an active and 

intentional process of critically examining one’s knowledge and past experiences with the aim of 

deepening understanding and improving future alternatives (Schmidt & Adkins, 2012). As such, 

this process can facilitate multicultural self-awareness, as it encourages students to consider the 

cultural contexts that influence their behaviours, attitudes, and beliefs (Arthur & Achenbach, 

2002). This relationship is particularly important given the strong agreement that self-awareness 

composes the foundation for enhancing cultural competence (Collins, Arthur, & Wong-Wylie, 

2010) and has been linked to better outcomes (Torres-Rivera et al., 2001). 

Self-reflection plays an important role throughout experiential learning. That is, it is helpful 

during the activity (while consolidating large volumes of information and addressing emerging 

emotions) and following the activity (while making sense of new ideas and information) (Collins 
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et al., 2010). Writing has been identified as a meaningful reflective practice that can help students 

critically examine their experiences and lead to a deeper understanding. Furthermore, processing 

and debriefing with facilitators and other students comprises an important component of the 

reflection process, as it can help make sense of new ideas and resolve any powerful feelings that 

emerge during the activity (Arthur & Achenbach, 2002; Greene et al., 2014). 

IMPLICATIONS FOR CLASSROOM TEACHING 

Clearly, experiential learning and self-reflection can take on many forms, and have been reported 

to have many benefits (see Green et al., 2014). For example, scholars have identified these 

processes as being critical to the development of multicultural counselling competencies, but are 

also in need of future research (see Sinacore & Kassan, 2011). While the idea of integrating 

experiential learning and self-reflection into the counselling psychology curriculum seems 

appealing, there are some tensions to consider. Traditionally, counselling psychologists executed 

their primary helping roles within their offices. Given this history, it is not surprising that most of 

the training in the field of counselling psychology has been didactic in nature, and predominantly 

occurs within the classroom (Coleman, 2006). Recently, however, additional roles such as 

advocacy and consultation have been pressed onto the profession. Furthermore, the multicultural 

movement has challenged the status quo by suggesting that educators and students need to leave 

their offices and classrooms in order to reach a wider array of clients and ultimately learn through 

different types of learning (Manis, 2012).  

Thus, if we are to increase self-reflection inside and outside of the classroom as a means of 

enhancing cultural competence, we believe that it needs to start with educators. That is, it is 

important for counselling psychology instructors to value the role of self-reflection and engage in 

the practice themselves. It would be practically impossible to expect students to immerse 
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themselves in a process that can be challenging and emotional, without modeling the critical role 

of such an exercise. Moreover, bringing self-reflection into the classroom often means accepting, 

cultivating, and managing conflicting views and discourses among the student body 

(Torres-Rivera et al., 2001).  

Even when these challenges are welcomed by educators and students alike, an important bridging 

needs to take place to translate self-reflection into increased cultural competence. Again, the role 

of the instructor becomes critical in helping students make connections between their own 

thoughts, values, and beliefs and the manner in which they can become more culturally sensitive 

to others and meet them with appropriate competency. When this type of bridging takes place in 

the classroom, students’ vulnerability needs to be taken into consideration.      

Alternatively, avoiding experiential learning and self-reflection can be extremely costly, 

especially as it may mean multiple missed opportunities to enhance cultural competence among 

students. Given how critical it is for counselling psychologists to be able to meet the needs of 

their culturally diverse clients, we cannot afford to stay away from self-reflection simply because 

it can become complex within the classroom. The manner in which we train students to become 

ethical and competent counselling psychologists sets the stage for their subsequent professional 

behaviour and practice (Schmidt & Adkins, 2012). Thus, it seems critical to introduce a practice 

of self-reflection early on, in a safe environment, in order to develop cultural competence.     

Evidently, there are a number of factors to consider when implementing experiential learning and 

self-reflection into the curriculum. In working toward the development of multicultural 

counselling competencies, the nature of the experiential learning activity itself and the type of 

reflexivity selected to accompany it are critical (Schmidt & Adkins, 2012). Thus, it is important 

for educators to be purposeful about selecting appropriate experiential learning activities, which 
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have clear, related goals and outcomes. These expectations should be well explained to students 

at the start of courses. Moreover, as with all course assignments, grading schemes need to be 

clearly communicated with students. While experiential learning is often graded on a pass or fail 

basis, it is important for students to know what is expected of them in to obtain a passing grade. 

Subsequently, experiential learning activities need to be monitored throughout students’ 

professional development and debriefed on a regular basis. Self-reflecting on one’s learning can 

take on many forms – from journaling, to one-on-one discussions with the instructor, to larger 

group process-oriented conversations (Manis, 2012). Throughout such debriefing, educators 

should set clear ground rules to ensure safety and confidentiality. Furthermore, in planning 

experiential learning activities, it is helpful for educators to embrace the process of 

self-reflection. In doing so, they may be more likely to examine their own assumptions and biases 

throughout their teaching. This means not only critically examining their own cultural identities, 

beliefs, and values, but also their attitudes and experiences with experiential and self-reflective 

activities in the classroom. Educators can reflect upon their assumptions about these types of 

activities compared to more traditional teaching methods, the value they place in these types of 

activities, and their own past experiences engaging in such processes – both as students and now 

as educators. By keeping reflexivity at the forefront, educators are in a better position to 

accompany students in translating their experiential learning to their self-reflections, and 

ultimately increase cultural competence. 

CONCLUSION 

In this paper, we explored how the development of cultural competence can be strengthened by 

the use of experiential learning and self-reflection. As numerous scholars in the field of 

counselling psychology have proposed, the use of non-traditional teaching methods are helpful in 
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training students in the area of cultural competence. While the benefits of stepping outside of the 

classroom have been well documented, such practices remain the exception within the 

curriculum. As such, we invite educators to think about how experiential learning and 

self-reflection can enrich their own personal experiences and in turn become agents of 

transformative learning in their classrooms.  
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This paper is a report on preliminary findings of a scholarship of teaching and 

learning inquiry into a redesign of an online doctoral research course to include 

purposefully designed cycles of less formal auditory synchronous discussions with 

more formal text-based asynchronous discussions. The research design includes 

thematic analyses of archived auditory and text-based student engagements with 

learning resources, and with peers and the instructor, as well as student feedback 

via focus groups and individual interviews. The research design, data collection 

and data analysis procedures are explained and preliminary findings discussed. 

Recommendations for practice are shared. 

Keywords: online learning; graduate education; student engagement 

  

This paper reports preliminary results of a scholarship of teaching inquiry into a collaborative 

redesign of an online graduate course in educational research methodologies. As part of a 

team-based and ongoing analysis of doctoral program coherence with graduate competencies, in 

consultation with faculty who taught the course and those supervising doctoral students who take 

the course, several recommendations emerged. It was determined that placing the course in the 

second term of the first year of enrolment was too early in the program to expect students to 
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prepare a detailed research proposal. Further, the review team decided that the course needed to 

engage students in a developing a broader understanding of educational research and to better 

support students in positioning themselves within educational research discourse to inform their 

conceptualizations of their research questions, methodologies, and methods. The redesign of the 

course shifted the emphasis from students’ preparations of draft research proposals to students’ 

development of researcher identities. This shift changed the readings list and importantly changed 

how students were assessed. Rather than having a series of readings and assessment tasks leading 

toward an early draft of research proposal, the redesign focused on readings and assessment tasks 

that led toward developing a reflexive paper on becoming an educational researcher. This paper 

includes critical reflections on a continuum of research paradigms, reflexive examinations of 

personal ontological, epistemological, and axiological positioning, and explicit alignments within 

brief descriptions of initial research designs that clearly delineated between methodologies and 

methods. Importantly, the redesign emphasized relationships between researchers and research 

participants within a study, along with associated ethical considerations.  

Prior to the revised course design, the majority of student-to-student and student-to-instructor 

interactions took place via asynchronous communications facilitated through weekly text-based 

online discussions and group projects. Synchronous discussions only took place during a series of 

three to four, two-hour Adobe Connect sessions. Both asynchronous and synchronous discussions 

had traditionally been instructor designed and only sometimes student-led. Based on previous 

instructors’ and students’ feedback, the redesign team decided to introduce weekly, open, online 

office hours into the course in order to provide cohorts of students with less structured, less 

formal opportunities to discuss emergent questions with their instructors and to co-develop 

working knowledge on becoming an educational researcher with both their instructors and their 
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peers. The redesign team anticipated that both content and interaction changes could increase 

student engagement; however, further evidence was required to evaluate the revised design.  

LITERATURE REVIEW 

Student engagement can be enriched by active educational practices involving collaborative tasks 

and problem based forms of learning (Boyer 1998; Reid 2012; Nomme & Birol, 2014; NSSE, 

2015). Reid (2012) contends that the National Survey of Student Engagement (NSSE) is designed 

to estimate the amount of time and effort undergraduate students put into educational endeavours. 

NSSE reports have indicated correlations between student engagement practices and active and 

collaborative learning (Kuh 2009). Canadian institutions of higher education use NSSE results to 

better understand student engagement (NSSE, 2015). However, Reid (2012) cautions that NSSE 

methods are limited, as they cumulatively report students’ experiences over a whole year, rather 

than within a course. Where asynchronous, text-based communications have, for more than a 

decade, been the primary modus operandi online learning environments in higher education (Bell, 

2015; Garrison, 2011), Sgouropoulou et al. (2000) argued that when learners are practitioners 

developing research expertise “in real-world working contexts, this kind of [text-based] 

technology [alone] proves to be insufficient” (p. 111).  In response, Jones, Aseno, and Goodyear 

(2011) identified three priority areas for online learning research and practice:  (1) the use of 

asynchronous communications technologies to support collaborative learning among 

geographically and /or temporally distributed groups of students; (2) the use of synchronous 

video communications to allow remote access to live lectures and demonstrations; and (3) 

approaches which mix the use of Web resources with asynchronous or synchronous interpersonal 

communication (p. 24). Our study examines student engagement and learning within an 

individual course. As students in our doctoral programs are becoming practitioner-scholars, 
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linking research to professional practice is a key component of their learning.  Therefore, their 

development of working knowledge—coming to see the role of research in understanding and 

eventually improving “the actual working practices of experienced practitioners in their field” 

(Sgouropoulou, Koutoumano, Goodyear, & Skordalakis, 2000, p. 111) is a central goal. 

THE STUDY 

This inquiry is designed as a two-year project. This paper presents preliminary data from the first 

year of the study. Our overarching research question is: How can purposefully designed cycles of 

formal and less formal, Adobe Connect synchronous, auditory discussions, and more formal, 

D2L asynchronous, text-based discussions support enhanced student engagement in learning?  

We also explore: (1) What are the ways in which less formal, synchronous, auditory 

communications support collaborative student development of working research knowledge? (2) 

What are the ways in which more formal, asynchronous, text-based communications support 

individual student’s development of personal research knowledge? 

RESEARCH DESIGN 

An ethnographic approach was chosen for our study because we are concerned with the study of 

practices, “with behaviours, with what people do, what they value, and what meanings they 

ascribe either singly or in groups” (Saunders, 2011, p. 2). Practices are social phenomena with 

interconnected discernable characteristics, including intellectual activities, materials and their 

uses, and procedural know-how (Reckwitz, 2002). Traditional ethnographic researchers enter 

participants’ natural settings, their communities, where they become socially and physically close 

to participants as they observe their daily lives, activities they perform, and ask questions and 

listen. The phenomenon of interest is situated in an online environment; thus, we focus on virtual 
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ethnographic methods. Hines (2004) provides a rationale for virtual ethnography, noting that as 

the Internet is now a part of everyday life and if the people we study conduct aspects of their lives 

on the Internet then researchers must do the same.   

Data Collection and Analysis 

There were thirteen students enrolled in the course section we examined in Year 1 of the study. 

Four of the thirteen students agreed to participate in our study. Each participant has been assigned 

a pseudonym. Data was collected through synchronous visual and auditory format; asynchronous 

text based online constructs as well as focus group and interview conversations. Our study 

instruments collect archived auditory and text-based online course data, focus group, and 

individual interview data. Data analysis was undertaken in four phases: compiling, 

disassembling, reassembling, and corroborating information across data sources. The research 

team used NVivo software for analysis. We undertook a two-step coding cycle: (1) in vivo coding, 

and (2) thematic coding. We reassembled our data to align identified patterns and themes with 

agreed upon indicative evidence via NVivo queries. The process continued until the research team 

has reached a saturation point and could no longer identify new indicators of student engagement 

or learning. Finally, by way of NVivo matrix analysis, we identified variant themes of learning 

across multiple modes of communication.  

PRELIMINARY FINDINGS 

During Week One of the course, students reviewed a voiced-over online MS PowerPoint 

presentation, read two foundational readings on comparative educational research methodologies, 

participated two synchronous online discussions, and provided reflections on these learning 

experiences in an asynchronous text-based forum. As we are just beginning to analyze data from 
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the Fall 2015 course, our preliminary results are based upon Weeks One and Two archived D2L 

text-based data, but participants commented on all three learning experiences in their reflections.  

Emergent Evidence of Collaborative Learning across Modes of Communication  

Participants’ asynchronous text-based reflections on listening to the voiced-over online MS 

PowerPoint presentation, participating in synchronous discussions, reflecting on course readings, 

and engaging in interactions with their peers and the instructor provide preliminary evidence of 

what they learned, where they learned, as well as via which modes of communication. Table 1 

(see Appendix) provides an overview of early evidence from an NVivo matrix query that 

cross-references identified themes from first-round in vivo and second-round thematic codes. 

Participants frequently commented on the extent to which they were collaboratively developing 

working research knowledge across modes of communication. For example, in an asynchronous 

D2L conversation between Stella and Mary, both referenced a previous Adobe Connect 

synchronous discussion. Stella prefaced her reflection with, “I enjoyed the last night’s [Adobe 

Connect] session,” then went on to say that she felt most “engaged” with the information in the 

voice-over “MS PowerPoint” distributed via the asynchronous D2L learning management system 

and within the synchronous Adobe Connect “small group discussion” in developing her 

“perspective and place in regard to research.” Mary noted she had enjoyed “the Adobe Connect 

session and particularly the breakout room” and recommended an additional reading as a 

potential resource for an issue Stella had mentioned in her post. Similarly in an asynchronous 

discussion initially between Mary and Zack, Mary posed the question to Zack:  

Do we not, as researchers, have to become aware of, what I will package as, "biases" and then 

remove those biases, ourselves, our "distinction", and any others that do not ensure the 

research findings can stand on their own; and gather those that do? 
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Zack responded with a question of his own:   

Yes, and no. Yes, because it is our "duty" to adhere with the "standards" of rigor, which 

include trying to isolate and account for our biases. No, because, as we have seen in the 

Denzin and Lincoln text, there is a second type of rigor, our "interpretive" rigor (p. 120), 

which is an internalized and immeasurable form of rigor. After all, reproducibility of results is 

only one of many ways of testing/ensuring rigor. What about reflexivity, after all?  

Amy responded to this threaded conversation to let Mary know question that her “questions 

[were] good, questions that [she would] have to give some thought to.”  

Throughout these interactions, participants shared personal knowledge, questioned each other, 

and supported each other’s iterative development of collaborative working research knowledge.  

Emergent Evidence of Individual Learning across Modes of Communication 

In the asynchronous text-based entries in the D2L forums, participants frequently reflected on 

their own learning pathways across modes of communication. For example, Amy reflected on 

understandings she gained from a course reading:  

Recognizing that experiences and perspectives can vary depending on one’s “standpoint,” I 

connect with Conole’s (2010) article on interdisciplinary research and the idea that “different 

theoretical perspectives would explain this networked learning situation differently, and how 

each can contribute to our understanding of this field” (Conole, 2010, p. 11). 

Mary noted that she: 

Learned from the Commensurability in Research Design slide file the importance in your 

research of using the same language, avoiding semantics, and using the same units of 

measurement, all of which will permit researchers to directly compare theories. 

In one of Amy’s D2L posts, she acknowledged Mary’s ideas, questions, and concerns expressed 

in a thread in a D2L forum, and commented on the her personal learning: “I have been reading 
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your responses to others.” Amy noted that following this D2L thread had given her “a lot to mull 

over when it comes to methodological pluralism and methodological incommensurability.” 

Within the asynchronous D2L discussions, participants’ referenced multiple communication 

modes in their development of personal research knowledge.  

DISCUSSION 

In our preliminary findings of participants’ interactions, expressed values and ascribed meanings  

(Saunders, 2011), we have found emergent evidence of online learning practices that include 

discernable characteristics (Reckwitz, 2002), including student engagement activities across 

synchronous, voice-based discussions and asynchronous, text-based discussions. Participants in 

our study have engaged in active, individual and collaborative learning, and demonstrated 

engagement across modes of communication. Through their interactions participants have 

negotiated, reflected, and questioned each other’s perspectives on educational research. It is 

plausible that the inclusion of multiple formal and less formal opportunities for participants to 

engage in synchronous audio discussions within our course redesign—based on our reflections on 

previous teaching practices and Sgouropoulou et al.’s (2000) and Bell’s (2015) recommendations 

that text-based technologies alone may be insufficient—may have contributed to sustained 

student engagement in asynchronous text-based discussions.   

IMPLICATIONS FOR RESEARCH AND PRACTICE  

While our findings are preliminary, we have found emergent evidence that purposefully designed 

online courses that include both synchronous audio discussions and asynchronous text-based 

discussions may positively impact student engagement. To date, our findings do not fully affirm 

Jones, Aseno, and Goodyear’s (2011) delineations of synchronous and asynchronous 
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communication modes as serving specific learning needs. Rather we have found evidence that 

students reflect upon and make connections among conversations across different modes of 

communication. Implications for research suggest revisiting categorizations of specific modes of 

communications for specific learning tasks within learning designs. Implications for practice 

include emergent evidence supporting the need for online learners to have multiple modes of 

communication to individually and collaboratively develop working knowledge.  
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Appendix   

 

Table 1: NVivo matrix of cross-referenced themes 

Note. Consenting participants from the redesigned course (n = 4) are presented 

through NVivo matrix of cross-referenced themes for weeks 1 & 2.  

 

Participants’ 
reports of learning  

over 2 of 13 weeks of 
the redesigned course 

Via modes of Communication 

More formal, 
D2L 

discussions 

Less formal, 
Adobe Connect 

synchronous 
auditory 

discussions 

Making connections 
among less formal 

synchronous auditory 
discussions, more formal 
asynchronous, text-based 
discussions, and personal 

engagement with 
readings and the 

instructor 

Collaborative student 
development of 

working research 
knowledge 

32 2 12 

Individual student’s 
development of 

personal research 
knowledge 

45 2 10 
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CRITICAL THINKING IN INTERNATIONAL CONTEXTS: 
POLY-ETHNOGRAPHIC ACCOUNTS OF MULTICULTURAL 

RESEARCH COLLABORATION 

Jon Woodend    Lisa Fedoruk   Avis Beek   Xueqin Wu   Sylvie Roy   Janet Groen   Xiang Li 

University of Calgary 

In December 2015, selected doctoral students and faculty from Queensland 

University of Technology (QUT) and the University of Calgary (U of C) 

participated in a seminar hosted by Beijing Normal University (BNU) for 

interdisciplinary/international collaboration. In this paper the U of C participants 

outlined their reflections of this experience through a poly-ethnographic approach, 

with consideration for the Twelfth Dimension Framework for School Systems 

Success. The main themes that emerged included the role of culture and the impact 

of power dynamics when working academically on an international level. 

Keywords: Transnational Interdisciplinary Collaboration; Poly-Ethnography 

The Twelfth Dimension Framework for School Systems Success of the College of Alberta School 

Superintendents' (CASS) asserts the importance of relationship building between educators in 

terms of effective practice in 21st century knowledge era learning environments (CASS, 2011). 

An exemplar of relationship-building involved three Universities (Chinese, Australian, and 

Canadian), which participated in an annual Doctoral Seminar held in Beijing in December 2015. 

This seminar was a unique opportunity for participants to engage in research relationship building 

in the global context. The objective of this seminar was to engage a total of eighteen doctoral 
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students and four faculty members in multicultural, collaborative, interdisciplinary, and scholarly 

activities.  

The generation of “new knowledge” created through collaborative work is at the core of the 

Framework for School Systems Success (CASS, 2011, p. 1). This annual International Doctoral 

Seminar provided an innovative platform through which researchers could form these types of 

partnerships on a global scale. International research collaborations of this kind can foster the 

sharing of new perspectives in addressing global problems with national and local applicability 

(Ryan, Kang, Mitchell, & Erickson, 2009). Given the 2015 Seminar theme, “Educational Reform 

in International Contexts: Australia, Canada and China”, the literature details the significant 

impact and development from these three countries working together to inform international 

collaborative research through professional learning communities that span multiple cultural 

systems (Ryan et al., 2009). Specifically, in the era of globalization, and China’s large-scale and 

ongoing complex process of education reform within its public school system, the influence of 

western models (e.g., Canada and Australia) of education have encouraged cross-cultural 

collaboration (Guo, 2013; Ryan, et al., 2009). The participants of this seminar had sought to 

highlight these influences and brought to the forefront critical benefits and challenges in 

effectuating reform. 

Throughout the seminar, there were research presentations and debate about educational reform. 

The U of C representatives documented their observations, experiences, and reflections. Through 

a poly-ethnographic approach, the aim of this paper was to examine the dialogic interactions to 

discover how meaning was made of this experience and the resulting impact to scholarly 

practices. 
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THEORETICAL FRAMEWORK AND PERSPECTIVE 

The U of C representatives were five doctoral students and two faculty members. Throughout all 

phases of the seminar - including academic and cultural preparation meetings, the onsite 

experience at BNU, and post-seminar collaboration - the dominant approaches for our 

engagement were reflection and dialogue. These approaches allowed diverse perspectives to 

emerge, not only within our own group, but across the larger group, ultimately creating an 

international community of practice, informed by experience and learning (Dewey, 1938). This 

emphasis on experience and learning led Kolb (1984) to develop a theory of adult learning called 

experiential learning theory. In turn Kolb and Kolb (2005) extended this theory to argue that the 

process of experiential learning is guided by six propositions: (a) learning as a process; (b) ideas 

drawn out, discussed and refined; (c) exploration of perspectives through reflection, action, 

feeling, and thinking; (d) learning is holistic; (e) learning through interactions within the 

environment; and (f) learning as constructivist in nature. As we engaged in dialogue and 

reflection, guided by these six propositions of experiential learning, two dominant and critical 

themes emerged. 

METHOD  

As one of the five traditional approaches to qualitative research (Creswell, 2012), ethnography 

informed our poly-ethnographic approach whereby the interpretations of a common phenomenon 

of two (i.e., duo-ethnography) or more individuals (i.e., poly-ethnography) is explored based on 

their own life experiences. As Nabavi and Lund (2012) noted, “Duo-ethnographies, due to their 

nature of examining difference and different perspectives of difference, move research to a place 

of ambiguity in which multiple meanings can be celebrated for their unique contributions in 

understanding and improving the human condition” (p. 178). Furthermore, the authors posited 
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that “Duo-ethnography marks a turning point in research in which the hegemony of a unified 

narration is replaced with multiple forms of thought that do not seek convergence but celebrate 

diversity” (p. 178). As a group of seven, this approach enabled us to embrace our experiences 

guided by our theoretical framework through diverse perspective lenses including educational 

psychology, global mindedness, language, and cross-cultural collaboration. Norris (2008) 

provided a thorough review of the tenets of duo-ethnography, which informed our investigation 

process. 

Data Collection and Analysis 

Within poly-ethnography “one approach is the integration of data collection and analysis 

processes within the writing itself. The storytelling (collection) and discussion (analysis) are part 

of the writing process, not discrete phases” (Norris, 2008, p. 236). For this paper, data collection 

consisted of conversational interviews (Blommaert & Jie, 2010), observations, and documents 

including field notes and reflective journal entries. The following narratives were guided by Kolb 

and Kolb's (2005) six tenets of experiential learning theory and a dialogic cycle of analysis 

between the U of C participants, which led to two emergent themes (Sawyer and Norris, 2012). 

As the findings are based on the personal and professional reflections of the U of C participants, a 

brief description of their research interests is provided in order to give context to their reflections. 

Jon Woodend is a Ph.D student with research interests in international career transitions. Lisa 

Fedoruk is a Ph.D student looking at the lived experiences of Chinese visiting scholars in Canada. 

Avis Beek is an Ed.D candidate researching international mindedness in International 

Baccalaureate students. Xueqin Wu, a Ph.D candidate, is investigating adult beginning learners’ 

engagement in learning Mandarin. Sylvie Roy, a faculty member, is looking at language 

ideologies and power. Janet Groen, a faculty member and the Canadian coordinator, is looking at 
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transformative learning and spirituality in adult learning. Xiang Li’s PhD research focused on the 

inter-subjectivity of cultures/values projected on Chinese students living in North America. 

FINDINGS: STORYTELLING THROUGH DIALOGUE 

In starting, Janet asked the group about our general experiences participating in the doctoral 

seminar. From this question, two key themes emerged: the role of culture and the impact of 

power. 

The Role of Culture 

The first theme was culture. Specifically, we discussed how culture influenced our role in the 

seminar and what aspects of the seminar we found important in comparison to participants from 

China and Australia. The following conversation ensued. 

Xiang: For me as a Chinese, while the Chinese participants showed their hospitality to our group 

as a whole, some personal connections started to build between the Canadian and Chinese 

students. We even went a step further ahead as we were willing to share our life stories to each 

other as old friends. It is incredible that we just got to know each other. The trust seemed to be 

gained automatically between Chinese participants.  

Avis: Our Chinese counterparts were absolutely gracious hosts to the Australian and Canadian 

representatives and it was impossible not to notice the effort they put forth to make our stay 

comfortable. The Chinese students patiently helped us navigate the campus, politely answered 

our many questions and ensured all our needs were being taken care of. When I asked Xueqin 

about this, she said that this was “just the Chinese way”.  

Xueqin: I am quite familiar with the “Chinese way” of hospitality. There is a Confucius saying, 

“Is it not delightful to have friends coming from distant quarters?” The Chinese student 
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participants acted as multi-taskers in this seminar, both as participants and hosts. They naturally 

took it as part of their responsibility to make sure that students from Australia and Canada were 

well taken care of throughout the seminar. For them, being a good host was as important as being 

a participant. 

Lisa: The “Chinese way” of hosting us as guests was a beautiful gesture; however, I feel that 

such focus on our comfort took away from relationships that could have been deeper and more 

profound in the context of why we were visiting, namely co-constructed discourse, 

interdisciplinary writing and sharing of our research and experiences as doctoral students. 

Jon: I wished that the Chinese participants had been able to relinquish their host role a bit in 

order to further engage academically as it felt like a missed opportunity. 

Sylvie: I agree with Lisa that sometimes after the initial welcome, it would have been nice to start 

to work together as partners. This is where I think language and communication are keys to 

communicate our needs and understandings but when we don’t speak the language, it is difficult 

to understand the nonverbal or the actions part of a relationship. In addition, we didn’t know as 

new guests what to expect and how to proceed. 

Xueqin: Seeing from the Western perspective, some of the hospitality was not necessary such as 

preparing the tea for each student. It would have been more desirable if the Chinese students had 

more free time so that I could talk to them more, be it about their research or their life. 

Avis: I wonder if the Canadians or Australians would find it as instinctive to offer this level of 

hospitality and generosity when these seminars are held at their respective institutions. 
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The Impact of Power Dynamics 

The second theme that we discussed was power. In this case, we defined power as the relative 

ability to participate and be visible during the conversation. The following discussion ensued. 

Sylvie: What does power mean exactly? Who has power? I think that the three groups thought 

they might have some type of power at some point but we also came to Beijing prepared to learn 

and to be humble. But when no one is speaking and everyone wants to be nice with others people 

who are used to having some type of power will start to emerge and impose without knowing.  

Lisa: Power is an interesting word and depending on how it is understood, each individual may 

have their own definition. I also feel “power” can be somatic, in that it is what an individual feels 

internally in certain situations. There were certainly power differentials throughout the seminar 

starting with English as the primary language of communication. 

Xueqin: The fact that English was the lingua franca at the doctoral seminar placed native English 

speakers at a more powerful position than the non-native speakers as far as the academic 

exchange was concerned. Some Chinese students did mention that some native English speakers 

spoke so fast during their presentations that they could hardly follow. What’s more, the 

unfamiliar research topics added onto the difficulty in comprehending the presentations. 

Lisa: Understandably, having two native-level English groups engaged in discourse at times 

contributed to a feeling of intimidation or lost in translation for the Chinese participants. This 

might have been a key reason why there was little engagement from this group. 

Jon: This really created an environment where the Australians and Canada were visible 

participants while the Chinese participants seemed to be invisible with little representation. I 
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believe this was because the majority of the conversations were being engaged in English, the 

second language of the Chinese participants, creating linguistic barriers to equal participation. 

Janet: The visibility of the Australians and the Canadians with little representation from the 

Chinese participants was felt by me immediately after the opening ceremony events when the 

coordinator of the Chinese group left the room. The remaining faculty members, Australian and 

Canadian, suddenly shifted gears moving into the role of pedagogical leaders. We worried about 

the fact that, while we were in a conference room at the Chinese university, it was faculty 

members from other institutions who were ‘running the seminar’. And of course, all of our 

communication was in English.  

Xueqin: This could be one of the major reasons why we saw less participation from the Chinese 

students. A Chinese student noted, she barely managed to absorb the content of the presentation 

when the question time was over, which left her with no chance to ask any questions. 

Sylvie: Power and language are always the obvious dynamic to observe when we talk about a 

group working together. Yes, the English language dominated during the seminar because we are 

used to it and expect it without even thinking of what it represented. Chinese speakers could have 

used their language to shift the power but being the hosts, they didn’t. If we had been in another 

country, such as France, there would have been more people complaining and even disturbing the 

power relation with languages. Why is that? 

Avis: I wonder if there are ways we could shift this power dynamic in terms of the dominant 

language of future meetings of the International Doctoral Seminar. Can we take measures to 

make text materials more accessible? Can we minimize time spent listening to lectures? Can we 

design sessions that are more collaborative and involve the co-construction of knowledge? 
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CONCLUSION 

This seminar and its resulting academic work provided a frame of reference for the participants to 

embrace diverse perspectives for inter-cultural collaboration. Poly-ethnography is characterized 

as a means of disrupting the meta-narrative of solitary writing, encouraging the articulation and 

discussion of differences (Norris & Sawyer, 2012). However, when this juxtaposition of 

reflective perspectives was superimposed on top of the shared experience of the seminar, themes 

of convergence emerged. Specifically, new knowledge was reframed within a broader lens of the 

role of culture and power dynamics. The poly-ethnographic approach required each author to 

“simultaneously generate, interpret, and articulate data” (Norris, 2008, p. 234). The resulting 

circle of dialogue created a shared experience reminiscent of Kolb’s model of experiential 

learning in that “learning is the process whereby knowledge is created through the transformation 

of experience” (Kolb, 2014, p. 49). The outcomes encouraged personal agency and responsibility 

in international educational contexts, consciousness raising and providing voice through 

collaboration, and promoting connectivity between ‘self’ and ‘other’. The result of this 

experience was significant as it contributed to the advancement and growth of research practices 

of emerging scholars, which in turn enhanced the development of research practices within 

education and across cultural contexts. 

References 

Blommaert, J., & Jie, D. (2010). Ethnographic fieldwork. Bristol, UK: Multilingual Matters. 

College of Alberta School Superintendents (2011). The twelfth dimension of the CASS framework 

for school systems success: Systems leadership for learning technology success. Retrieved 

from http://www.cass.ab.ca/cass_framework_for_school_system_success 



Woodend, Fedoruk, Beek, Wu, Roy, Groen, & Li 
 

IDEAS 2016                                                                                                                              101 
 

Creswell, J. W. (2012). Qualitative inquiry and research design: Choosing among five 

approaches. Thousand Oaks, CA: SAGE. 

Dewey, J. (1938). Experience and education. New York, NY; Collier Books. 

Guo, L. (2013). New curriculum reform in China and its impact on teachers. Comparative and 

International Education, 41, 87-105. Retrieved from http://ir.lib.uwo.ca/cie-eci/vol41/iss2/6 

Kolb, D. A. (1984). Experiential learning: Experience as a source of learning and development. 

Englewood Cliffs, N.J.: Prentice-Hall. 

Kolb, A. Y., & Kolb, D. A. (2005). Learning styles and learning spaces: Enhancing 

experiential learning in higher education. Academy of Management Learning and Education, 

4, 193-212. doi:10.5465/amle.2005.17268566 

Nabavi, M., & Lund, D. E. (2012). The tensions and contradictions of living in a multicultural 

nation in an era of bounded identities. In J. Norris, R. Sawyer, & D. E. Lund (Eds.), 

Duoethnography: Culture, identity and curriculum (pp. 177-197). Walnut Creek, CA: Left 

Coast Press. 

Norris, J. (2008). Duoethnography. In L. M. Given (Ed.), The Sage Encyclopedia of Qualitative 

Research Methods (pp. 234-237). Thousand Oaks, CA: SAGE. 

Ryan, J., Kang, C., Mitchell, I., & Erickson, G. (2009). China's basic education reform: An 

account of an international collaborative research and development project. Asia Pacific 

Journal of Education, 29, 427-441. doi:10.1080/02188790903308902 

Sawyer, R. D., & Norris, J. (2012). Duoethnography. New York, NY: Oxford University Press.  

 



2016. In M. A. Takeuchi, A. P. Preciado Babb, & J. Lock (Eds.). Proceedings of the IDEAS: 
Designing for Innovation, pp. 102-110. Calgary, Canada: University of Calgary. 

MOVING TOWARD CRITICAL SERVICE LEARNING AS A 
SIGNATURE PEDAGOGY IN ABORIGINAL COMMUNITIES: 

WHY GOOD INTENTIONS ARE NOT ENOUGH 

Yvonne Poitras Pratt Patricia Danyluk 

University of Calgary 

This study examines the experiences of student teachers that participated in a 

service-learning program working in Indigenous communities throughout Alberta. 

The intent of this study is to share what student teachers experienced as they 

combined formal theoretical knowledge and course content with community-based 

praxis. Initial results point to a synergistic relationship between the length of 

service learning and the depth of critical reflection. Those education students who 

were able to shift their understanding of the educational gap from a deficit 

perspective to recognition of their own gaps in knowledge are often those who 

think, act and perform with integrity.   

Keywords:  critical service learning; Indigenous education 

Signature pedagogies call on educators: “To think, to perform, and to act with integrity” within 

their chosen profession (Shulman, 2006, p. 52). This motto resonates powerfully in the wake of a 

growing national consciousness around Indigenous realities, and particularly within teacher 

education programs where stories from residential school survivors, coupled with an Aboriginal 

perspective on the colonial history of our country, are increasingly being mandated as part of 
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teacher education programming. Coming to terms with these seldom-heard stories is no easy task 

as people across our nation struggle to understand how a colonial regime, in the guise of 

schooling, brought destruction and despair to Canada’s First Peoples. These stories are tragic, 

shocking, and often recursive. Given the impact of colonial realities on Canada’s First Peoples, it 

should not be surprising that a significant disparity exists between Aboriginal and non-Aboriginal 

learners’ schooling outcomes; an ‘educational gap’ that persists despite a host of promising 

practices and programming (Alberta Education, 2012; Deans’ Accord on Indigenous Education, 

2010).  

Significantly, the recent calls to action by the Truth and Reconciliation Commission of Canada 

(TRC) (2015) bid post-secondary institutions to educate teachers on how to integrate Indigenous 

knowledge and teaching methods into classrooms (p. 7). In 2013, the Werklund School of 

Education at the University of Calgary demonstrated strong leadership in this area by hiring a 

critical mass of Indigenous educators, and by establishing a mandatory course on Indigenous 

education within its Bachelor of Education program. While many students describe their learning 

in this mandatory course as transformational, we are aware that classroom learning is limited in 

its impact. In 2015, the authors set out to address this limitation in student learning by 

implementing a service-learning project with local Aboriginal schools. This program works to 

extend student learning but also furthers the prioritization of Indigenous education by initiating 

new, and deepening existing, relationships with local Indigenous communities (Indigenous 

Education Task Force Report, 2015). By combining lessons learned in the mandatory course with 

firsthand experiences in these schools, we seek to increase praxis and the possibility of 

transformational learning. 
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CRITICAL REFLECTION IN SERVICE LEARNING 

While the Deans’ Accord on Indigenous Education (2010) outlined the commitment of Canadian 

Deans of Education to move towards educational reform in the area of Indigenous education, 

there are serious challenges to be overcome. According to Cote-Meeks (2014), most teachers feel 

ill-equipped to deal with the serious issues that Indigenous students are facing.  Many educators 

lack relevant knowledge on Indigenous topics and some hold negative misconceptions about 

Indigenous learners that are grounded in stereotypes (Godlewska, Moore & Bednasek, 2010). 

Together, these limitations prevent educators from understanding the complexities of Indigenous 

issues, thereby decreasing their overall teaching effectiveness as well as the possibility of 

meeting national directives such as the TRC’s calls to action. Importantly, this gap in 

understanding translates to how teachers teach outside of First Nations communities. Canadian 

scholar and Mik’maw educator, Marie Battiste (2013) reminds us: “each educator has a role, if 

not a responsibility, in changing her own and her students’ conceptions about First Nations 

students, their heritage, and their contributions to society…education can reshape the order of the 

world here and beyond” (p. 177). As we see it, critical reflection makes this work possible. 

Reflection is proven to be a potent method of encouraging pre-service teachers to examine their 

beliefs about other cultures (Lin, 2009; Lucey, Ransdall & Anderson, 2008). This learning is 

further strengthened through a praxis-based approach and the formulation of critically reflective 

pedagogy (Freire, 2000; Phillips & Whatman, 2007; Schön, 1987; Zeichner, 2002). Through 

critical reflection, student teachers are able to name their positionality and confront their 

pre-existing beliefs as one way to consider the reality of what they are experiencing (St. Denis & 

Schick, 2003; St. Denis, 2007).  
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METHODOLOGY 

Currently, our teacher education program provides student teachers with information around First 

Nations, Métis and Inuit schooling through a mandatory class offered in the second year. 

Knowing the limitations of a solely classroom-based approach to this difficult learning, we 

launched a program of critical service learning in 2014 where participating students were offered 

an opportunity to volunteer their time in Indigenous schools. Consistent with Brookfield (1995), 

and later scholars such as Phillips and Whatman (2007), we encouraged student teachers to 

engage in a critically reflective process to unearth any pre-existing assumptions, as well as their 

own positionality, in relation to the communities they were serving. We collected one pre-service 

learning reflection in tandem with weekly critical reflections. These provided data on student 

teacher beliefs and positioning relative to the communities they were serving (Schön, 1987) and, 

over time, increased the likelihood of transformative learning (Freire, 2000).  

The weekly reflections also provided rich insights into the learning processes student teachers go 

through in order to teach in a manner respectful of Aboriginal cultures. To ensure ongoing 

support for these students, we hosted monthly learning circles to discuss their experiences and 

introduce them to relevant resources, including Thomas King’s (2012) The Inconvenient Indian. 

What we found was that many students became motivated to realize their role and responsibility 

in affecting positive social change  - a signature pedagogy framed around integrity or what is 

deemed “good work” (Shulman, 2005).  

We adopted a descriptive phenomenological theoretical framework and methodology in order to 

get as close as possible to the experiences, feelings, and thoughts of the student teachers who 

participated (Ehrich, 2005). We asked student teacher participants to share their perspectives on 

their most significant learning experience, their greatest challenge and how this would impact 
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their teaching. Prior to collecting reflections, we asked students to consider what they might 

encounter in order to assess their prior knowledge and expectations. Before sending the students 

out, we held a preliminary information session for students whereby a panel of Indigenous 

educators shared general information with participating students. During the first year, 13 student 

teachers participated in the program in three separate schools. The majority of students (85%) had 

little to no former experience with Indigenous peoples although several of the participants 

indicated that they had grown up near these communities.    

FINDINGS 

In our examination of student teacher reflections, we noticed a pattern related to students’ 

frequency of visits in the community and their level of critical consciousness. Students who 

volunteered one or two times were more likely to remain at surface level awareness in their 

reflections while those who attended more frequently began to notice events that were either 

disorienting, or dissonant, to their earlier experiences. Early student reflections point to a measure 

of satisfactions (Coles, 1993), while later reflections point to cognitive dissonance that signal the 

onset of transformational learning (Mobley, 2011; Doerr, 2011). While levels of student 

awareness around underlying community issues tended to increase over the weeks, those who 

spent less time in the schools were more apt to rely on a prejudicial understanding of Indigenous 

issues (Godlewska, Moore & Bednasek, 2010).  

In their initial narrative, prior to beginning in the schools, many of the pre-service teachers 

expressed fear and apprehension. One student described her fear about entering the “forbidden 

land,” while another shared that he had “never stepped on reserve land, merely 40 km from where 

I was born and raised.”  Several students expressed fears about working with students who might 

have behavioral issues and lack interest in learning. 
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After several weeks, student teachers began to express delight in how the schools, principals, 

staff and students were welcoming. Their reflections described a family-like atmosphere in the 

schools quite distinct from other schools they had experienced. Several students commented on 

the positive inclusion of local culture: “There is a respect of the culture that is present on the 

walls and students are encouraged to say hello in their own language.” 

In later reflections, student teachers began to notice that the schools often dealt with far more 

complex issues than they had initially recognized and how these issues are often ignored: “Low 

attendance, pipes burst, boil water advisory…[amongst all of this] I thought once again how 

unimportant First Nations issues are amongst the general public.” They began to probe deeper 

asking questions such as, “Why is the front door locked? Why are breakfast and lunch served at 

the school?” Many noticed a pattern of high absenteeism in the classrooms. Along with this 

growing awareness, students began to express a strong appreciation for the commitment of the 

schools and teachers to their students: “I got a sense of the struggles of the teachers, and the 

different dynamics at play in this district, and I also [got] a sense of a strong willingness to help 

despite very complex situations. It is always crucial to consider the whole student (home life, 

social, etc.) but especially in this community. 

CONCLUSION 

By integrating key aspects of critical service learning within its design, our service learning 

program has given pre-service teachers the opportunity to experience in situ learning with 

Aboriginal communities and learners that classroom instruction alone cannot provide (Harper, 

2000). This program also afforded students the opportunity to experience modern interpretations 

of rich and vibrant cultures. Equally important, they witnessed firsthand the tragic repercussions 
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of a colonial past on Canada’s First Peoples, namely a continued lack of trust around schooling, 

the repercussions of chronic underfunding, along with a host of complex societal issues.  

Through our service-learning program, we have furthered the signature pedagogy of future 

educators by providing them with a focus on social justice issues in a local Indigenous context. 

Additionally, our study highlights the risk that a lack of critical reflection within these types of 

service learning programs may have in widening educational gaps. It is also vital to remember 

that this service learning opportunity is currently an optional undertaking for pre-service students 

- one that requires a certain level of risk-taking and courage, but ultimately can result in greater 

integrity in teaching. 
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DESIGNING AND SHARING RELATIONAL SPACE THROUGH 
DECOLONIZING MEDIA 

                 Yvonne Poitras Pratt1                                              Solange Lalonde2 

               University of Calgary1                   Alberta Regional Professional Development Consortia2 

As Indigenous educators who share a passion for innovative approaches using 

instructional media, we are inspired to explore the ways in which technology can 

support teaching and learning from Indigenous perspectives. Several scholars 

advocate the use of technology in reclamation of First Peoples’ voices, stories and 

other ways of knowing (Ginsburg, 2000; Iseke-Barnes, 2002; Dyson, Hendriks & 

Grant, 2007). Reflecting social constructionism, we believe media can be designed 

to build educator capacity within these special interest areas. By highlighting work 

that is currently underway within Indigenous education, we invite readers to 

imagine their own possibilities for transformative and decolonizing pedagogy. 

Keywords: Indigenous education; decolonizing media 

The intentional use of media to support educational endeavours is an emerging and evolving area 

of interest (Brown, Jacobsen, Lambert, 2014; Clifford, Friesen, & Lock, 2004; Friesen, 2009). 

Early works in this area focused on how digital technologies served to deliver content within 

classrooms, while contemporary education scholars advocate for the agency of learners in media 

use (Jonassen, Howland, Marra, & Crismond, 2008; Scardamalia & Bereiter, 2010). Recent 

education policies, including The Learning and Technology Policy Technology Framework 

(2013), assert: “Teachers, administrators and other education professionals [need to] read, review, 
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participate in, share and apply research and evidence-based practices to sustain and advance 

innovation[s] in education” (p. 23). As technology settles in as a mainstay of education, we are 

buoyed by the potential of media to innovate transformative strategies in both teaching and 

learning, and in particular how it may impact the work of decolonizing education. As Indigenous 

educators, we are motivated to respond to the crisis in Indigenous education by “giving back” to 

our communities through the privilege of our education. We are also keenly aware that this is 

difficult and complex work that cannot be accomplished alone. Fortunately, an online 

environment allows us to create what we understand as a relational and ethical space where all 

educators have the opportunity to contribute to the important work of decolonizing. 

The recent release of the 94 calls to action by the Truth and Reconciliation Commission (2015) 

has prompted many concerned people to envision how a different approach to education could 

realize reconciliation. Our present work in the specialized area of Indigenous education, 

supported through online platforms and digital technologies, responds to the need for innovations 

within, and an ethical response to, Indigenous education (Deans’ Accord on Indigenous 

Education, 2010; Truth and Reconciliation Commission of Canada, 2015). Reflecting Friesen’s 

(2009) “networked communities of inquiry,” we see the strong potential of an online relational 

space where Indigenous communities and educators can engage with one another in a shared 

vision of reconciliation. We urge educators to move beyond the checklist approach to covering 

curricular outcomes, or simply using technology as a mode of content delivery, to considering 

how media might support collaborative teaching efforts that honour Indigenous perspectives. 

When the focus of educational programming is on meaningful acts of creation (user agency) and 

peer learning that is highly responsive to context, the educational space reflects the major tenets 

of social constructionism. Moreover, a respectful approach to this work requires engagement with 
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First Peoples where “decolonization is about the process in both research and performance of 

valuing, reclaiming, and foregrounding Indigenous voices and epistemologies” (Swadener & 

Mutua, 2008, p. 31).  

Over the past two decades, global initiatives demonstrate that one of the most powerful ways that 

digital media can serve decolonizing efforts is in the realm of Indigenous education. As 

international scholars exploring Indigenous media traditions, Zimmerman, Zimmerman and 

Bruguier (2000) acknowledge that “some [Indigenous] schoolchildren learn to use computers 

before they learn to read and write, and the multimedia fit well with a learning style more like 

that based on oral tradition” (p. 79). Other authors acknowledge the fit of “appropriate 

technology” to Indigenous ways of knowing where learners who “often experience difficulties as 

a result of isolation, culturally inappropriate educational programs and learning styles” (Dyson, 

Hendriks & Grant, 2007, p. xiii) are afforded educational alternatives. Across Canada, Indigenous 

scholars are creatively appropriating digital media to revitalize and restore long-held cultural 

traditions, such as the oral tradition of storytelling (Iseke-Barnes & Danard, 2007; Poitras Pratt, 

2011) yet the increasing popularity and use of other digital media forms, including social media 

and other promising digital educational initiatives, are largely unexplored within educational 

studies (see Appendix B). Moving forward, we are inspired by American scholar and cultural 

activist Faye Ginsburg (2000) who envisions a reimagined world, free of hegemonic influence, 

made possible when digital media forms are “embraced, appropriated and indigenised” (p. 46). 

Significantly, we imagine this new world opening up within a relational space for teaching and 

learning. 

In this paper, we outline three educational projects that we are currently involved in where digital 

media provides the architecture to support the learning needs of Indigenous learners and, just as 
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importantly, those wishing to learn more about Indigenous perspectives. This sampling presents 

what is possible when a digital environment contributes to a culturally relevant approach to 

Indigenous education that honours collaboration, creation, interconnectedness, and a collective 

orientation. As with Luke, et al. (2013), we realize that a single set of pedagogical practices will 

never meet the diverse needs of education students nor the diverse communities of Indigenous 

learners spread across a large territory. Nonetheless, by sharing our experiences, we hope to 

demonstrate the potential of a dynamic online relational space where educators can connect to 

diverse Indigenous perspectives and demonstrate their own commitment to reconciliation. The 

following sections provide a glimpse into our intentional use of digital media to support, and 

amplify, Indigenous perspectives on the road to reconciliation. 

DIGITAL STORYTELLING AS A DECOLONIZING APPROACH 

As a Métis scholar, Yvonne has drawn from her background in communications development to 

realize decolonizing aims within the field of Indigenous education. With the defeat of the Métis 

in 1885, many Métis resorted to either denying or hiding their identity and in the years that 

followed, shame and silencing became an all too common story of the Métis (Devine, 2010; 

Richardson, 2006). In a decolonizing effort, Yvonne opted to work with her home community of 

the Fishing Lake Métis Settlement on an intergenerational digital storytelling project in 2009. 

Yvonne worked alongside experts from the Center for Digital Storytelling, and community 

leaders led by a group of Elders, to fashion a community-based digital strategy that would help 

rekindle the much loved tradition of storytelling. By bringing youth, Elders and settlement 

members from Fishing Lake together in a collaborative digital storytelling project, they created a 

learning space for disparate generations to come together and reconnect to their 

collective  history and identity as Métis (Poitras Pratt, 2011). In what is now a collection of 19 
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digital stories from the Fishing Lake Métis settlement, they have started to reclaim and revitalize 

stories from the Métis perspective. Looking to the future, the vital work of decolonization and 

reconciliation resides in how these stories are respectfully shared with others. In this way, the 

learning from the stories is equally as important as learning how to care for the stories. 

MAKING ‘DIFFICULT LEARNING’ ACCESSIBLE THROUGH MEDIA 

The Werklund School of Education has forged a path to reconciliation by creating a mandatory 

class on First Nations, Métis and Inuit history, education and leadership for preservice teachers. 

In this course, many Indigenous instructors rely on media resources to prompt affective responses 

creating the space for students to open up to what Simon (2005) terms “difficult” learning. 

Students are given the opportunity to use media to relay a new vision of learning, one where they 

are asked to imagine a metaphorical rendering of their place in Indigenous education through a 

photo-essay assignment (see Appendix A for samples of student work). Both the teaching and 

learning processes are contingent on the strategic use of media within the classroom setting but, 

as Brown, Jacobsen, and Lambert (2014) suggest, the online sharing of lessons learned from this 

course would prove even more valuable as professional learning resources for practicing 

educators. 

FIRST NATIONS, MÉTIS, AND INUIT PROFESSIONAL LEARNING PROJECT  

As a project designer and facilitator with the Alberta Regional Professional Development 

Consortia, Solange has led the Provincial First Nations, Métis, and Inuit Professional Learning 

Project. The professional learning project is a wholistic collaborative inquiry paradigm which 

focuses on building educator capacity to create relational spaces for First Nations, Métis, and 

Inuit perspectives and content in educational programming (Lalonde, 2015).  A core feature of 
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the project is exploring innovative ways to empower educators with resources and tools in an 

online, open access environment (see Appendix B). While technology is used to enable multiple 

entry points and increase accessibility to resources, educators are also actively engaging with 

regional Indigenous community members in this important work. By working alongside 

Indigenous educators and community members, educators have the opportunity to experience a 

pedagogical shift and are engaged in the significant work of contributing to reconciliation and 

decolonization. As project funding ends in June 2016, educational resources including a website 

and a facilitator’s toolkit will help support the continuation of this work. 

FUTURE DIRECTIONS 

In imagining how technology can further the work of decolonization and reconciliation, we are 

called to envision new landscapes of learning. The online learning management system, Moodle, 

offers strong potential for this new vision - one that requires a pedagogical shift: “All of us are 

potential teachers as well as learners - in a true collaborative environment we are both” (Social 

Constructionism, para. 1).  Moodle can be designed to enable educators to create an educational 

environment where traditional ways of knowing, being, and doing are foundational aspects in 

educational programming. The Moodle philosophy embraces the idea that “connected behaviour 

within a learning community is a very powerful stimulant for learning, not only bringing people 

close together but promoting deeper reflection and re-examination of their existing beliefs,” 

(Connected and separate, para. 1). Reflecting an ethos of social constructionism, Moodle allows 

educators and students to contribute artifacts of their understanding in a shared online 

environment. As Brown, Jacobsen and Lambert (2014) assert, “[m]ore emphasis is needed on 

building expressions of learning through deep learning experiences, collaborative and creative 

designs and shared knowledge creation,” (p. 30). When this intentional practice is aligned with 
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the perspectives of Indigenous peoples within a learning space, the work of decolonizing 

education is underway.  

This path to decolonizing education is not as straightforward as it might seem. In advocating for 

agency in media use, we are also keenly aware that traditional teachings from Indigenous 

communities resonate with place and space. This means there are real limitations to online 

learning. Educators are free to access online resources that support their capacity to understand 

and evaluate historical events, but engagement in this work also bears a responsibility to reach 

out to Indigenous communities to ensure that this work is accomplished in a respectful and 

meaningful manner. 

As these initiatives demonstrate, the innovative use of technology can enable Indigenous and 

non-Indigenous people to creatively imagine and demonstrate their vision of what reconciliation 

and decolonization can look like in a relational and ethical space. However, we also recognize the 

need for further research in this specialized area to help ensure the integrity, and to maximize the 

impact, of this critical area of education. In the spirit of reconciliation, we call on other educators 

to help us imagine a future where educators together plan, create, deliver and share educational 

programming which demonstrates an understanding of reconciliation using media as a tool of 

decolonization. 
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Appendix A 

Figure 1: Student photovoice assignment               Figure 2: Student photovoice assignment 

(C. Schmidt, 2015 cohort) (E. Catsirelis, 2015 cohort) 
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Appendix B 

THE PROVINCIAL FIRST NATIONS, MÉTIS, AND INUIT
PROFESSIONAL LEARNING PROJECT 

http://fnmied.blogspot.ca/ 

The Provincial First Nations, Métis, and Inuit Professional Learning Project calls for educators 
across the province to take actions to develop their understanding of creating relational spaces for 
First Nations, Métis, and Inuit perspectives and content in educational programming. The 
Professional Learning Project offers a wholistic collaborative inquiry paradigm for building 
educator capacity, engaging learners, and creating paths for success. In seeking innovative ways 
to address the achievement gap between First Nations, Métis, and Inuit students and all other 
students, the Professional Learning Project focuses on empowering educators to achieve success 
in the project’s goals of: Learning to Be, Learning to Know, Learning to Do, and Learning to 
Relate.  

ARPDC	First	Nations,	Métis,	and	Inuit	Moodle	Site	Directory: goo.gl/8qk4dw 

Solange Lalonde , Lead Project Developer and Facilitator 

Alberta Regional Professional Development Consortia 

slalondearpdc@gmail.com   403-394-5534 
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THE GAME OF LIFE:  
THE PROCESS OF BECOMING FULLY HUMAN 

Kimberley Holmes 

University of Calgary 

As a secondary English teacher, I noted growing concern with regard to student 

disengagement, stress and anxiety. As a response to this contemplative pedagogy 

and life writing (Chambers, Hasbe-Ludt, Leggo & Sinner, 2012) was utilized 

initially to engage students in personal stories and then bridge the gap between 

their life, text, and the larger learning outcomes of the ELA program of studies. The 

key focus was engagement through contemplative reflection on the lived 

experience, allowing for the study of the humanities to emerge, “as they were 

intended to develop the intellect and through this to transform a life” (Stock, 2006). 

Keywords: mindfulness; contemplative reflection; life writing; learning sciences 

CURRICULUM AS LIVED 

This paper continues the work of my dissertation, exploring the role of mindfulness in curriculum 

and learning while working in the secondary English classroom, shifting from “curriculum as 

plan to curriculum as lived” (Aoki, 1999, p. 159). As a teacher researcher I reflect upon the 

application of this theory in the classroom in a quest for “authentic intellectual work” (Eisner, 

2002) allowing for optimal learning. Cohen (2015) reflects, “optimal learning occurs when four 

major and integrated ingredients are present; the learning has personal meaning, is experimental, 

is relational and has substantial content” (p. 2).  

Significant learning theories have defined pedagogical practice; however, brain research 

(Csikszentmihalyi, 1993; Damasio, 2010; Davidson et al., 2012; Doidge, 2007; Immordino-Yang 
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& Damasio, 2007) and a move toward well-being (Jardine, 2012; Jones, 2009; Ross, 2011; 

Seidel, 2006; Siegel, 2010) challenge educators to reflect on Self, on process, and on connection 

to the whole. Reflection requires mindfulness in professional praxis. This paper focuses on 

practical use of mindfulness in classrooms though contemplative pedagogy and life writing. The 

approach focused on connecting personal meaning to learning outcomes of the Alberta English 

Language Arts program of study. Students explored literature, providing a bridge between their 

lived experiences and the human conditions explored in text. By exploring essential questions 

presented in both lived experience and text, students better understood their personal lives and the 

lives of others in the learning community. They made connections among Self, Other, and the 

literary studies, which facilitated authentic intellectual exploration of complex questions.  

CONTEMPLATIVE PEDAGOGY AND LIFE WRITING  

As a response to increasing levels of stress, anxiety and disengagement in the classroom, 

contemplative pedagogy and life writing was incorporated into daily work. This allowed me as 

teacher to “use reading and writing as a means to help students connect to their minds as objects 

of contemplation, experience alternate ways of being and relating, and consider how to make 

meaning from their experience” (Bach & Alexander, 2015, p. 1).  

Life writing (Chambers, Hasbe-Ludt, Leggo & Sinner, 2012) focused on the students’ experience 

as a tool for initial engagement and educational inquiry by determining their knowledge of 

essential questions of humanities. After the initial self-exploration, students’ personal writing was 

used to explore and interpret text. In doing this, “they were given permission to relate to the 

reading subjectively and bring their most pressing personal questions into the conversations with 

the stories we read” (Bach & Alexander, 2015, p. 20). It allowed a reprieve from traditional tasks 

of education where students simply receive information without personal connection or inquiry 
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regarding its relevance to their lived experience. The standardized doctrine of efficiency, where 

“students and teachers are not required to be thoughtfully engaged in teaching and learning” 

(Friesen & Jardine, 2009, p. 11) was not effective for my students, nor for myself as a teacher. 

Together we searched for “authentic intellectual work” (Eisner, 2002) where we merged 

“education and the human dimension, while still meeting the standards for scholarship” 

(Cohen, 2015, p. xvii).  

For this research, I assume that student anxiety is often the result of disconnection between the 

subject, the teacher, and the students lived experience. In this context, each student was 

encouraged to understand their own voice and how it connects to the voices of others. A mindful 

atmosphere resulted in the classroom, and that has significant implications for the future of 

teaching writing, reading and interpretive discourse of complex text. Literacy is a process of 

uniting the cognitive and the social [Purcell-Gates, Jacobson & Degener (2004)]. By merging 

personal reflections and social connections, life writing enhances literacy and exhibits significant 

potential for building collaborative learning communities. 

THEORETICAL FRAMEWORK – WILBER’S INTEGRAL MODEL 

This work is grounded in Wilber’s Integral Model (2000, 2006). When applied to student 

development, the four quadrants considered personalized student learning (Appendix A), and met 

the outcomes of “engaged, ethical and entrepreneurial citizenship” (Alberta Learning, 2010).  

PEDAGOGICAL APPROACH – NARRATIVE INQUIRY  

The English 10-2 class consisted of 30 at risk learners with various learning styles and 

educational needs. The challenge to engage them, to personalize their learning and to help them 

find their space and place in the world was immense. As Friesen (2009) reflects, “There is a 
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growing concern about the number of students who are failing or dropping out of school, and 

about the gaps of achievement among different groups of students” (p. 6). In this class, I 

attempted to engage learners in the deeper essential questions of the curriculum through work 

that was personally meaningful. There was not a one size fits all pedagogical praxis—a blend of 

instructionism, behaviorism and inquiry was required. 

Life writing was easily modified for English language learners, knowledge and employability 

learners, and coded learning disability learners at various developmental stages. It focused 

directly on the student’s lived experience, it was personalized and specific to each learner.  

The goal of this work was to engage students “intellectually and academically with work that is 

worthy of their time and attention, personally relevant and connected to the world that they live 

in” (Friesen, 2009, p. 4). Life writing is simply about their lives, their day-to-day experiences, 

their memories and their personal stories. It begins with the story of the student, establishing the 

context of the learning within their experience.  

This work is also connected to the learning sciences, as the brain understands stories and seeks to 

make connections with stories. Siegel (2010) states, “the way we feel about the past, our 

understanding of why people behaved the way that they did, the impact of those events on our 

development into adulthood—these are the stuff of our life stories” (p. 171). The life writing of 

the learner set the context for essential questions and themes present in literature and literary 

studies, and revealed themes and patterns in these representations of our human stories. As Siegel 

emphasizes, “the key [to learning] is to make sense of what we call a ‘life narrative’—the way we 

put our stories into worlds to convey it to another person” (p. 172).  

Assessment for narrative work is generally qualitative, provided on a weekly basis by a teacher 

who encourages further writing and understanding. It is critical that we shift from grading to 
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learning and individual growth. Peer and self-assessment are also used, as life writing is a 

collaborative process. We share and discuss the commonalities and differences between stories. 

Establishing a climate of trust is a challenge, as this type of work requires authentic relationships 

and the ability to share with others. For this work to be fully utilized, a learning environment 

must exhibit interdependent relationships that promote and create a strong culture of learning.  

LIFE WRITING AS TEACHING PRAXIS 

Prior to implementing this praxis into the classroom it is important the teacher embraces the 

process of self-reflection. Educators should explore “teacher life writing” working through the 

life writing process reflecting on the complex conditions of the classrooms. Through direct 

participation in the process of mindfulness, reflection and contemplation teachers can experience 

the potential of this strategy for meaningful classroom engagement and growth. It is the belief of 

the researcher that we teach best what we know, live and embody ourselves. Teacher life writing 

should be incorporated as a part of professional development to help educators understand the 

potential implications of this pedagogy.  

RESULTS AND OUTCOMES 

As a result of this pedagogical approach to the ELA curriculum, student engagement in the 

subject and their understanding of the program increased as evident in the final reflective 

assignment, which encompassed representation, written and oral work. Observation, qualitative 

and quantitative assessment indicated that student anxiety decreased significantly and a strong 

supportive learning community emerged. All students successfully obtained the learning 

outcomes, and two students challenged the English 20-2 final exam. Challenge students 

experienced success in an examination of written and reading comprehension, although they had 
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not been exposed directly to this type of assessment in the course work. These results suggest that 

learners’ personal experiences connected them to the literary studies. Further, an understanding 

of essential questions of the humanities may increase written and reading comprehension skill. 

Mindfulness and life writing may play a significant role in achieving learning outcomes. Future 

work in this area will focus on the impact of mindfulness on literacy, shifting the focus from 

disconnected bits of knowledge toward an understanding of how personal experience connects to 

our common humanity. As Husserl (1965) reflects, the theoretical interests of the humanities 

should ideally be “directed to human beings as persons, to their personal life and activity and to 

the concrete results of that activity” (p. 150). As this shift occurs, student engagement and 

successful learning outcomes increase, and a strong sense of community develops within the 

classroom.  

EDUCATIONAL IMPLICATIONS  

The goal of this work was to engaged students “intellectually and academically with work that is 

worthy of their time and attention, personally relevant and connected to the world that they live 

in” (Friesen, 2009, p. 4). Life writing begins with the story of the student, establishing the context 

of the learning within the lived experience. It is engaging, relevant and meaningful. The brain 

understands stories and seeks to make connections with the stories.  

Through my own research and reflection I have come to recognize life writing as an extension of 

contemplative work that structures authentic intellectual work in English language arts. As Stock 

(2006) reflects: 

…by returning to a holistic view of the functions of the humanities by the means of meditative 

disciplines the value and usefulness of the humanities can be most successfully integrated into 
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Western life and institutions. Teachers in the humanities have a great deal to learn from 

research in the cognitive neurosciences (p. 1760).  

Additionally, Davidson et al. (2012) state that contemplative practices, “develop the ability to 

concentrate, to effectively manage stress and emotion, to gain knowledge about oneself, and to 

cultivate prosocial dispositions” (p. 147). This suggests the significant potential of mindful 

praxis. 

Classroom complexity requires educators to reflect on teaching praxis and connect to current 

learning theories, specifically to research on the impact of mindfulness and neuroplasticity. 

Research in this area shows how positive mental skills and socio emotional dispositions support 

academic success and prosocial behavior in young people (Zins, Weissberg, Wang & Walberg, 

2004). In this work, mindful praxis and life writing had direct impact on emotional, social and 

cognitive well-being of students as they explored personally and collaboratively how we make 

meaning in life. Future work must focus on “synergistic collaboration between scientific research 

on contemplative practices and education programs designed to foster the cognitive, emotional, 

social, and ethnical development of 21st century youth” (Davidson, et al., 2012, p. 148). Students 

are complex. As educators we need to create engaged classrooms that connect with the Self. 

Future work will focus on measurable outcomes of life writing and mindful pedagogical praxis.  
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Appendix A.  Theoretical Framework 

 

Mindfulness and Self  
(I) 

The ability to use mindfulness in 
pedagogical praxis and teaching 

instruction to personalize learning and 
impact the social, emotional, cognitive 

and physical wellness of the learner 
decreasing the impact of stress and 

anxiety. 

Mindfulness and the Learning Science 
(It) 

The ability to use learning strategies such 
as scaffolding, front end loading, 

personal engagement, determining  prior 
knowledge, and synthesizing experience 

to bridge from the personal to the 
Universal in the study of the humanities 

Mindfulness and Storytelling  
(We) 

To incorporate the use of life writing and 
braiding of the personal stories to build a 

stronger understanding of Self and 
develop deeper connections as a holistic 
and collaborative community of learners. 

Mindfulness and Systems  
(Its) 

To personalize student learning through 
the sharing of stories and address the 

unique needs of each learner to help them 
develop the skills and attributes required 

for 21st century learning as engaged, 
ethical and entrepreneurial citizens. 

(Alberta Education, 2010) 
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WHAT THE FRONT-LOAD?: LEARNING LANGUAGE 
THROUGH COMPLEX TASKS 

 

Shayla Jaques                   Rita Traxler               Erica Rae 

Calgary Board of Education 

 

How do we engage new Canadians / English Language Learners in complex tasks? 

For the last 20 years English Language Learning pedagogy has emphasized the 

development of basic interpersonal communication skills (BICS) through “front 

loading” with low level, prescribed, rote activities. At Connaught School we know 

that our students, regardless of their English language proficiency, are capable of 

successfully developing interpersonal and academic language through complex 

tasks. We discuss a classroom project that exemplifies a deep exploration of 

curriculum through robotics to support the language development of a diverse 

population of English Language Learners and new Canadians. 

Keywords: English Language Learners; complex tasks; elementary; language 

acquisition 

CONTEXT 

All strategies that we as educators know work (visuals, rephrasing, explicit vocabulary 

instruction, and so on) live in our daily classroom within each subject area – not isolated, but in 

context, and personalized for each learner. We ensure that all students are welcomed into a safe 

and nurturing learning community so that they are able to engage in intellectually challenging 

tasks; language and fear need not be a barrier. Our innovation is to honour the complexity of 
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language development, the histories of our students and the existing complex thoughts and ideas 

of English language learners. Learning a new language is challenging, and to isolate and simplify 

it does a disservice not only to the language learner but to language itself.  Exposing children to 

language as it is used within each curricular area, and facing challenges in the process, builds 

students’ language capacity and perseverance. Setting high expectations within a safe learning 

community invites students to take risks, grow and achieve their fullest potential in all aspects of 

their learning. 

Connaught School is home to 294 students from Kindergarten to Grade 6. 86% of our student 

population are English language learners. Our students speak 44 different languages and come 

from 47 countries. Their educational backgrounds vary from no formal schooling at all, to highly 

traditional experiences, to students who have attended other schools in Canada. A number of our 

students have come to us from highly traumatic experiences - war, extreme poverty and 

dislocation. Teaching and learning at our school is situated within a sensitive and informed 

context of ensuring students have multiple, varied and responsive access points to curriculum; 

teachers in all grades use a wide and ever-changing repertoire of strategies to ensure growth and 

success within specific curricular areas as well as in English language acquisition. 

THEORETICAL FRAMEWORK 

Trends in English language development methodology include pull-out, front loading, repetitive 

routines, thematic unit teaching and a focus on conversation. Each of these methods may have a 

time and a place, but current research tells us that language development for many English 

language learners occurs most naturally and effectively when situated within their classroom 

through curriculum. Carrejo and Reinhartz (2013) found, in a study of English language learners 

in a science classroom, that both language and discipline-based instruction improve significantly 
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when they are integrated in the classroom. They state, “By co-developing science literacy and 

language literacy in tandem, learning accelerates for both types of literacy” (Carrejo & Reinhartz, 

2013). English language learners in an inclusive classroom benefit from interactions with their 

peers held in the context of a curriculum subject. They can discuss newly acquired vocabulary 

words, and are able to practice language skills such as questioning, retelling, and listening to 

instructions. In doing so students gain a deeper understanding of the topic they are studying. 

It is an oversimplification of learning for teachers to claim that the basics must happen first. 

This is a common mistake that teachers make with culturally and linguistically diverse 

students. There is an old assumption that such students cannot be expected to learn science 

until they have mastered the basics of reading and writing (Settlage & Southerland, 2012, p. 

311).  

Authentic learning experiences and opportunities that allow students to make real world 

connections foster English language development as well as deep thinking. Sharon Friesen’s 

Teaching Effectiveness Framework states: 

The work students undertake requires them to engage in productive collaboration with each 

other and with discipline and other experts around real problems, issues, questions or ideas 

that are of real concern and central to the discipline, to the students and to the broader 

community outside of school (Friesen, 2009, p. 8). 

Research shows that English language learners, as well as native English speakers, learn language 

and subject content effectively through the use of complex and authentic tasks (Ellis, 2003). 

Using a task focused in science, math or social studies, with specific curriculum goals alongside 

specific (but unstated) language goals, helps students understand content effectively as well as 

develop the four strands of language skill (reading, writing, listening, and speaking) (Ellis, 2003). 
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English language development does not occur in isolation, “Language is learned through a 

process of social interaction” (Coelho, 2004, p. 141). When students have ample opportunity to 

interact with their peers and teachers during learning, their understanding both of the subject area 

and English language improve. Coelho (2004) suggests the use of strategic grouping, peer 

tutoring, and partner work to provide English language learners opportunities to learn 

collaboratively with English-speaking students, and to foster an inclusive and safe classroom 

community. 

PEDAGOGICAL APPROACH 

Historically, English language teaching has focused on language development prior to students 

being given access to curriculum. Our driving action research reveals that students at Connaught 

School learn language most effectively through curriculum. There is no abandonment of 

curricular content; teachers approach English language development through the teaching of each 

curricular area. 

Our students take part in complex tasks such as robotics programming, building and inventing 

devices to deal with waste, and circuit building. Their English fluency improves daily as they 

encounter communication challenges and persevere through them, in order to be successful in 

complex tasks. English language learners at Connaught face the same high expectations for 

subject area knowledge as their English-speaking peers. 

In October 2015, students had the opportunity to work in small groups to program LEGO 

Mindstorms robots. Their goal was for their robot to be able to recognize different types of waste 

and carry them to the correct waste container in the lunchroom. Their teachers broke down the 
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task into small parts, and grouped the children strategically so that English language learners had 

an opportunity to work with students at a higher benchmark level, as peer tutors. 

The robotics task was developed in a real-world context: a robotics expert was consulted to help 

students learn how robots can help deal with waste, students had to first test the capabilities of 

their robots before making a programming plan, and were constantly testing and re-designing 

their program as they received immediate feedback from their robot when something went awry. 

This discipline-based learning is the cornerstone of teaching at Connaught School; teachers 

develop tasks that resemble, emulate, or simulate real-world situations, that professionals within a 

variety of fields (science, math, sociology, politics and so on) face every day. 

RESULTS 

After the task was completed, students were asked to write about their experiences in robotics. 

English language learners were interviewed by their teacher to determine if their language 

development had been impacted. One student said, “I learned things like the directions words, 

like spins, speed, medium, backwards, things like that. I used computer, I could see the pictures. I 

know how to use it now, I see the buttons and I try them and they work or don’t work.” 

Challenging the groups to dive in and try programming tested their perseverance as they faced 

technical problems, their problem-solving skills as their programming broke down or failed, and 

their English language development as they communicated their ideas with their groups to 

complete the task. 

After the project concluded, all students were able to identify the threats of air, land, and water 

pollution, and at least one practical solution to the waste problem. English language learners 

demonstrated confidence in their abilities to speak to the science curriculum, as well as in 
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everyday social interactions with their peers as they had more time to intentionally practice their 

oral communication skills. We discovered significant advancements in English language 

development, particularly in science-specific cognitive academic language proficiency (CALP) 

(Cummins, 2008). Every single student participated in a class discussion about waste, its effects 

and potential solutions using appropriate vocabulary and science concepts.  

Aside from the significant academic and language progress made as a result of the robotics 

project, students benefited from the feeling of inclusiveness and success following this project. 

Because ALL students had participated and collaborated to the same extent, English language 

learners and native English speakers alike related positive feelings of community and teamwork 

in their written reflections. In non-language based performance tasks such as programming, 

English language learners are able to demonstrate deep content knowledge and understanding 

without requiring language to ‘show what they know’. Students felt successful as they persevered 

through complex problems and hurdles related to group work and technology, and as their group 

collaborated to meet the target, regardless of English proficiency. English language learners 

specifically shared back to teachers a strengthened sense of self-esteem and confidence in 

learning that was gained through their robotics work. 

CONCLUSION 

A wide range of practices and strategies contribute to language acquisition including explicit 

vocabulary instruction (Coelho, 2004). At our school, teaching practices consist of diverse 

approaches embedded within complex and meaningful tasks to ensure that English language 

learners progress and achieve in their language development but also in the curricular outcomes 

of the Alberta Programs of Study. Our staff is committed to ensuring students have opportunities 

to engage in learning and demonstrate their understanding through multiple modalities. Teachers 
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understand that the proficiency of a student’s first language impacts their acquisition of additional 

languages. As we are immersed in working with a diverse population our daily experiences 

demonstrate that first language experiences must be viewed through a wider lens. We must 

honour and consider our students’ first language abilities, as well as their knowledge of concepts 

being learned in school and their prior life experiences. Engaging students in complex learning 

tasks allows them to build on their sophisticated knowledge and rich experiences. It enables 

students to flourish.   
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NEIL LEADING AND LEARNING CYCLES 

Jim Brandon1            Candace Saar2            Sharon Friesen1 

University of Calgary1             Galileo Educational Network2

Design-based professional learning and collaborative inquiry have mobilized 

shared instructional leadership to advance pedagogical practices that support the 

success of all students in Canadian Rockies Public Schools through the NEIL 

initiative. We report on current year focus on reciprocal learning cycles. Leaders 

support teacher learning through reflective questioning based on classroom 

evidence. They also enhance their leadership practice by (a) deepening their 

understanding of specific research informed teaching through collective 

consideration of the same classroom evidence and through (b) reflective 

questioning from leadership peers, based on their interactions with the teachers in 

pre and post visit conversations. 

Keywords: instructional leadership; effective teaching, professional learning 

Canadian Rockies School Division (CRPS) is undergoing a profound shift in its learning culture 

through its partnership with the Galileo Educational Network (GENA) on the Nurturing 

Excellence in Instruction and Leadership (NEIL) initiative. Our focus in this paper is on he 

engagement of school leaders and teachers in reciprocal leading and learning cycles during the 

2015-16 school year as part of the jurisdiction’s ongoing strategy to implement the Professional 

Practice Competencies for School Leaders in Alberta (PPCSLA) towards the realization of the 

Inspiring Education vision to support each student to become an engaged thinker and ethical 
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citizen with an entrepreneurial spirit. We begin by framing the NEIL work in the educational 

literature before outlining our case study research design. Six key findings are then discussed. 

 FRAMING NEIL LEADING AND LEARNING CYCLES 

Over the past three years the NEIL initiative has mobilized evidence-based professional learning 

(Timperley, 2007, 2011) to advance shared instructional leadership (Fullan, 2014; Leithwood & 

Louis, 2012; Robinson, 2011; Wahlstrom, 2012) and research informed pedagogical practices 

(Friesen, 2009) that support the success of all students. Our 2015-16 emphasis was on building 

capacity of school leaders to nurture teacher and leader learning through ongoing cycles of 

collaborative inquiry and knowledge building. Design-based professional learning challenged 

principals and vice-principals to sponsor evidence-informed conversations to nurture both teacher 

and leader learning through thoughtful consideration of classroom gathered evidence. Through 

processes conceptualized in Appendix1 below, meaningful forms of evidence of effective 

teaching practice were identified through interactions with teachers, gathered in classrooms by 

school leaders, and shared back to the teachers in evidence-informed conversations founded on 

relations of respect and challenge to move both leading and teaching practices forward.  

CRPS teachers invited teams of school leaders, university faculty, and GENA into their learning 

environments to view their work with students in process. This work enabled school leaders to 

become more practiced in leading evidence-informed conversations about teaching and learning 

and to obtain feedback and suggestions about such leadership practices from other leaders and 

participating teachers as diagramed in Appendix 2 below. 
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METHODOLOGY 

The overriding purpose of our study was to investigate how the NEIL initiative’s application of 

the PPCSLA is impacting shared instructional leadership, teaching practice, and student success 

in CRPS. In keeping with the principles and assumptions of qualitative case study research 

(Creswell, 2012; Merriam, 1998, 2009; Stake, 1995, 2006; Yin, 2009). A case study is an 

in-depth exploration of a bounded system based on extensive data collection (Creswell, 2012). 

“Bounded means that the case is separated for research in terms of time, place or some physical 

boundaries” (Creswell, 2012, p. 465). The issue under investigation within the bounded system of 

the Canadian Rockies Public Schools in 2015-16 school years is the NEIL initiative’s impact on 

shared instructional leadership and teaching practice and student success.  

Data Sources 

Interviews, focus groups, field notes, artifacts, online Google Docs, and classroom observations 

allowed for a rich and textured understanding of the research questions. A total of 27 educators 

have participated in three rounds of focus group interviews to date. A constructivist approach to 

research interviewing was employed. Such interviews are understood to be flexible, context 

sensitive, and dependent on the personal interrelationships of the interviewers and interviewees 

(Brinkman and Kvale 2015, p. 198).   

Data Analysis 

Analysis of the qualitative data is being informed by the view that “coding is deep reflection 

about, and, thus, deep analysis and interpretation of the data’s meanings (Miles, Huberman and 

Saldana, 2014, p. 72). In first cycle coding, summaries and field notes from the interviews and 

focus groups, and Google Docs were initially read in their entirety to a get a sense of their content 
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and context, without imposing a specific analytic lens. The next reading of the texts looked for 

themes to determine coding categories and to become familiar with the overall content and to 

determine the level of interest in relation to the research questions. Emerging themes were 

identified and analyzed. In second level coding, pattern codes were developed (Miles et al., 2014, 

p. 86-104), which then led to more detailed pattern codes – larger categories or themes – were 

created to form the basis for the analysis.  

RESULTS 

Six key findings from our three-year investigation into the ways through which the NEIL 

initiative’s application of the PPCSLA is impacting shared instructional leadership, teaching 

practice, and student success in CRPS are presented are presented in sub-sections related to each 

of the three specific research questions. 

Research Question One: In what ways are the iterative cycles of design-based professional 

learning impacting shared instructional leadership and teaching practice?  

1. Participants continue to embrace the evolving NEIL approach to shared instructional 

leadership. The interactive involvement and reciprocal learning among school leaders, 

teachers, and central office personnel is supporting a renewed and learning focused leadership 

model within CRPS.  

What I see with teachers who are doing this - engaging students and following the 

principles of the TEF, I see less behavior issues. And this is with ALL kids from the low end 

child to the high end functioning child to the autistic child. They just love it and can’t wait 

to get into the classroom. And we talk about how we get all of our teachers on the bus and 

moving forward but right now we’re all on the bus because of the PLNs and working with 
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Galileo so we have all of those things in place and it isn’t just us as principals trying to 

move teachers forward. Everyone is expected to make their learning and that of their 

students visible so even those at the back of the bus are going to have to pay attention to 

how we work and learn together in this school. (Principal describing the impact of 

iterative knowledge-building cycles in the school)   

A model of shared instructional leadership is emerging across all schools through the utilization 

of the TEF, PPCSLA, and Robinson’s (2011) image of leaders of professional learning. The 

active involvement of teachers, school leaders, and central office personnel in collaborative 

inquiry, data collection and research, supports a renewed leadership model and provides 

encouragement to division teachers to consider future roles or careers in educational leadership. 

2. The NEIL initiative is keeping student, teacher, and leader learning at the forefront in

an unprecedented, energizing and enabling manner. School leaders, system leaders, and

teachers report that the heightened focus on evidence of student, teacher, and leader learning

is generating renewed excitement, engagement, and efficacy.

What I find is the fact that we are using common language has aligned our teaching 

practices across the whole division. And just like in teaching when we want the criteria or 

the goals to be clear to improve student learning then it’s the same with teachers. The 

criteria for achieving instructional excellence is clear because we’re all using the same 

framework, which is the TEF.” (focus group interview comment from principal) 

3. Both shared instructional leadership and teaching practice are being developed with

participants rather than for them. Participants at every level appreciate the ways in which

the NEIL planning team continuously incorporates their feedback into the design of iterative
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and overlapping leader and teacher inquiry and knowledge-building cycles that connect 

session learning to leading and teaching practices in schools.   

My leadership practices have been dramatically impacted through this work. We no longer 

have staff meetings but rather learning cafes where we’ve provided teachers with an 

environment to share and the risk-taking part of that. Me being part of the PLNs and 

modeling the designing of units and getting feedback using the TEF, gathering all of that 

data and making it visible in our school development plan are all examples of the changes 

we’ve made at my school. (Vice principal describing the active involvement of school 

leaders in helping to nurture instructional excellence)    

Research Question Two: In what ways are evidence-informed conversations through NEIL 

leading and learning cycles impacting teacher learning?  

4. An increasing number of opportunities have been provided for teachers to bring 

forward evidence of learning to their teacher and leadership colleagues as part of their 

teacher inquiry and knowledge-building cycles. In the NEIL learning sessions, through 

professional growth planning, and in a number of other contexts, teachers are sharing 

evidence of student learning in multiple forms with their colleagues. These 

evidence-informed conversations based on relationships of respect and challenge generate 

specific and helpful feedback related to the five principles of effective teaching detailed in 

Friesen’s (2009) Teaching Effectiveness Framework (TEF) that is now being used in each of 

the six schools. The focus on TEF is a key link in the process of improving teaching practice 

that deepens student engagement and strengthens student learning in relation to the 

Ministerial Order on Student Learning (Alberta Education, 2013). 
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Set professional learning time for teachers to work with Galileo and in PLNs has enabled 

teachers to share and learn from each other and improved their ability to take risks. 

Evidence of this was the project that my team was using related to structures and building 

bridges. When we compare what teachers have been doing around this topic for the past 

“78” years to what students and teachers are now doing, we see clear evidence of change. 

Originally students completed a worksheet where they filled in the blanks related to bridge 

building. Now students are documenting their thinking and the process they go through in 

designing and constructing their bridges. So they begin by developing their own blueprint 

designs for their bridges and they worked digitally so they could keep track of the changes 

and refinements they made in their designs along the way. They also photographed what 

they had designed initially and what they changed to make it better. Even that gives you a 

sense of the changes that occurred in terms of teachers’ assessment practices and what 

they were now collecting as evidence of student learning. When teachers came together 

and had to bring evidence of student learning to a group of their colleagues, it changed 

how they thought about assessment and evaluation. (Principal describing the evidence of 

teacher and student learning observed in her school). 

5. Teacher participants in the 2015-16 Neil Leading and Learning Cycles indicate 

increased appreciation of school leader efforts to make their leadership learning visible 

to their teaching and leadership colleagues. NEIL Cycles provided a mechanism for 

principals and vice-principals to work with each other and teachers to strengthened their 

comfort, confidence, and competence in leading evidence informed conversations. In so 

doing their visibility and vulnerability in classroom settings enhanced their credibility in the 

eyes of participating teachers. 
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Research Question Three: In what ways are evidence-informed conversations through NEIL 

leading and learning cycles impacting school leader learning?  

6. Principals and system leaders are bringing evidence of teacher learning forward to their 

teacher and leadership colleagues as part of their leader inquiry and 

knowledge-building cycles. In the NEIL learning sessions, through professional growth 

planning, and in a number of other contexts, school and system leaders are sharing evidence 

of teacher learning in multiple forms with their colleagues. These evidence-informed 

conversations based on relationships of respect and challenge generate specific and helpful 

feedback related to the PPCSLA and research-informed aspects of leading professional 

learning (Fullan, 2014; Robinson, 2011; Timperley, 2011). 

So in talking to teachers before they meet in their PLN groups or before they meet with 

colleagues during the Galileo sessions, as one of the teachers said to me, ‘I know we’re going 

to talk about it (the work I’m doing with my students) so that makes me want to do 

something’. So whether that’s guilt or positive peer pressure I don’t know but it’s changing 

what’s happening in classrooms. Because so often the TPGP goal was something that was 

done in September and then punted down the field and we never looked at it again until May. 

But now this is ongoing and there’s some accountability that something needs to get produced. 

And with those regular meetings you get to see the progress or in some cases the lack of 

progress with the teachers you’re working with. (Assistant principal describing the role of 

leaders in the professional learning of teachers) 

Our work as leaders is to make sure that these types of structures and routines (knowledge 

building cycles) are embedded in the school culture and across the division so that all teachers 

come to understand that this is where we’re going and it’s everybody’s professional 

responsibility to continue to grow and learn. (ELT member describing CRPS challenge in 

sustaining this work when they no longer have the funding to access the services of Galileo). 
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CONCLUDING THOUGHTS 

NEIL Leading and Learning Cycles are engaging teachers and school leaders in ongoing, 

nurturing, reciprocal, and transparent learning about teaching and leading. At the same time as 

school leaders support teacher learning through generous reflective questioning based on 

classroom evidence, they also enhance their professional leadership practice in two ways: (a) by 

deepening their understanding of research informed effective teaching practices through 

collective consideration of the same classroom evidence, and (b) benefiting from generous 

reflective questioning from their school leadership colleagues, based on their interactions with the 

teachers in pre and post visit conversations. 
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Appendix 1. Evidence Informed Conversations 

Appendix 2. NEIL Leading and Learning Cycles 
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This paper contributes to the emerging conceptualization of pedagogical 

leadership teaming as a foundation for our ongoing study of leadership, teaching, 

and learning in the Area III of the Calgary Board of Education. Pedagogical 

leadership teaming is rooted in five strands of research: (a) effective teaching, (b) 

shared instructional leadership, (c) professional learning, (d) evidence, relational 

trust and reflective discourse, and (e) learning focused district leadership. In our 

further inquiry based on this research informed image we seek to illustrate various 

ways that pedagogical leadership teams magnify and spread impact of teacher and 

leader learning on student success. 

Keywords: teaching, instructional leadership, professional learning, district leadership 

Over the last four years school leaders in the Calgary Board of Education’s (CBE) 42 Area III 

schools have partnered with the Galileo Educational Network (GENA) to strengthen leadership 

and teaching practices towards improved student success – engagement, achievement, and 

well-being. Data collected from a variety sources in earlier phases of this research indicate that 

school leaders are (a) deepening their understanding of effective teaching and learning for 

knowledge-building inclusive environments, (b) mobilizing student-centred leadership practices 

and (c) developing processes for improving professional practice through evidence-informed 
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conversations. As one component of the larger study, this paper aims to contribute to an emerging 

conceptualization of pedagogical leadership teaming as a foundation for our ongoing 

examination of the ways that school leadership teams magnify and spread impact of teacher and 

leader learning. We briefly overview of the five strands of educational leadership literature, 

before outlining the collective case study research design that will be undertaken in the study’s 

next phase. In the final section we discuss emergent aspects of pedagogical leadership teaming.  

PERSPECTIVES FROM THE LITERATURE 

The five strands point toward an emerging portrait of pedagogical leadership teaming. This early 

image of synergistic practice is helping to address a fundamental challenge for educational 

leaders across schooling contexts: raising achievement and reducing disparity in ways that deepen 

impact and spread student success. Each individual research strand is now briefly addressed. 

EFFECTIVE TEACHING 

Learning environments emerging from contemporary research recognize learners as core 

participants, requiring active engagement, and developing in them an understanding of their own 

activity as learners. Such learning environments recognize that learning is not merely a solo 

activity, rather it is a distributed undertaking, social in nature, and involves the processes of 

interaction, negotiation, cooperation, collaboration, and participation. Such environments are 

further characterized by being highly attuned to the inextricably entwined nature of the emotional 

and cognitive dimensions of learning. Learning within these environments is organized to sponsor 

deep conceptual understanding rooted in disciplinary ways of knowing, doing, and being 

connected both vertically within the discipline and horizontally across disciplines. Such learning 

environments are learner-focused and acutely sensitive to the fact that students differ in many 

ways, including their prior knowledge. Learning within these environments is maximized when 
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each learner is sufficiently challenged and supported to reach just above their existing level and 

capacity. Assessment and instruction work together in these environments to ensure that learning 

goals are transparent and learners receive substantial, regular, timely, specific, meaningful 

feedback to improve learning (Friesen & Lock, 2010). 

Based on a focused review of research literature, Friesen (2009) put forward a set of five core 

principles to help guide teaching and learning in view of these new realities. These principles, 

listed below and described in the Teaching Effectiveness Framework provide a research informed 

conception for teaching and learning within the contemporary context. (a) Effective teaching 

practice begins with the thoughtful and intentional design of learning that engages students 

intellectually and academically. (b) The work that students are asked to undertake is worthy of 

their time and attention is personally relevant, and deeply connected to the world in which they 

live. (c) Assessment practices are clearly focused on improving student learning and guiding 

teaching decisions and actions. (d) Teachers foster a variety of interdependent relationships in 

classrooms that promote learning and create a strong culture around learning. (5) Teachers 

improve their practice in the company of peers. 

SHARED INSTRUCTIONAL LEADERSHIP 

Louis and Wahlstrom (2012) claimed “leadership practices targeted directly at improving 

instruction have significant effects on teachers’ working relationships and indirectly on student 

achievement” and that “when principals and teachers share leadership, teachers’ working 

relationships are stronger and student achievement is higher” (p. 25). The effect occurs “largely 

because effective leadership strengthens professional community, a special environment within 

which teachers work together to improve their practice and improve student learning” (p. 25). 
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In their analysis of the literature on instructional leadership, Leithwood and Louis (2012) focused 

on a few well-developed models that posit a “set of responsibilities for principals that goes well 

beyond observing and intervening in classrooms – responsibilities touching on vision, 

organizational culture and the like” (p. 6). This conception is in keeping with an earlier view by 

Leithwood, Aitken, and Jantzi (2006) that instructional leadership has been mostly used as “a 

slogan to focus administrators on their students’ progress” (p. 6). They point to a more detailed 

three-category model described in Hallinger’s (2003) review: (a) defining the school’s mission, 

including framing and then communicating the school’s goals; (b) managing the instructional 

program, including supervising and evaluating instruction, coordinating the curriculum and 

monitoring student progress; and (c) promoting a positive school learning climate encompassing 

protecting instructional time, promoting professional development, maintaining high visibility, 

providing incentives for teachers, and providing incentives for learning. 

Robinson, Lloyd, and Rowe’s (2008) meta-analysis of the available evidence linking school 

leadership to student outcomes resulted in five categories of leadership practice that have been 

elaborated in Robinson (2011): (a) establishing goals and expectations, (b) resourcing 

strategically, (c) ensuring quality teaching, (d) leading teacher learning and development, and (e) 

ensuring an orderly safe and caring environment. These dimensions are inter-connected and work 

together with three leadership capacities to foster strong learning and teaching environments: (a) 

applying relevant knowledge, (b) solving complex problems, and (c) building relational trust.  

Wahlstrom (2012) grouped instructional leadership practices into two categories: Instructional 

Ethos and Instructional Actions. Efforts in the Instructional Ethos category aim to build a culture 

that supports continual professional learning. “Principals whose teachers rate them high on 

Instructional Ethos emphasize the value of research-based strategies and are able to apply them in 
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the local setting” (p. 68). Wahlstrom found that setting a tone and developing a vision for student 

learning and teacher growth is present in high-performing schools of all grade levels. The second 

category – Instructional Actions – involves explicit engagement with individual teachers about 

their own professional growth and is more evident in elementary schools. Instructional Actions 

include direct observations and conversations with teachers in classrooms and in team meetings. 

PROFESSIONAL LEARNING  

An increasing body of evidence ties effective professional learning to positive changes in 

teaching practice. Timperley (2011) observed that when professional learning is not driven by 

identified student and teacher needs, teachers might find the experience interesting but in the 

absence of a need to solve a specific problem of practice or to improve a particular outcome for 

students, there is little urgency or motivation to change and improve (p. 47). Timperley, Wilson, 

Barrar, and Fung (2007) described professional learning as an intentional, ongoing, and 

systematic process and noted that “the term professional development has taken on connotations 

of delivering some kind of information to teachers in order to influence practice whereas 

professional learning implies an internal process through which individuals create professional 

knowledge” (p. 3).  

EVIDENCE, RELATIONAL TRUST, AND REFLECTIVE DISCOURSE  

Louis and Wahlstrom (2012) found value in studying both elements (p. 30). In their analysis, 

leadership efforts to improve instruction positively impact student learning through improved 

working relationships with teachers. “When principals and teachers share leadership, teachers’ 

working relationships are stronger and student achievement is higher” (p. 25). Another of their 

significant claims is that “leadership effects on student achievement occur largely because 

effective leadership strengthens professional community, a special environment within which 
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teachers work together to improve their practice and improve student learning” (p. 39). 

Professional community, in turn, is a strong predictor of instructional practices that are strongly 

associated with student achievement. The link between professional community and student 

achievement may be explained by reference to a school climate that encourages levels of student 

effort above and beyond the levels encouraged in individual classrooms. Increasing teachers’ 

involvement in the difficult task of making good decisions, and introducing improved practices 

must be at the heart of school leadership. There is no simple short cut. (p. 25) 

LEARNING FOCUSED DISTRICT LEADERSHIP 

An important final frame for pedagogical leadership teaming is the research literature on district 

leadership practices that strengthen the instructional leadership capabilities of school leaders. 

Several recent studies point district leadership practices in this direction (Brandon, Hanna, 

Morrow, Rhyason, & Schmold, 2013; Leithwood, 2012; Louis, et al., 2010a, 2012b; Marzano & 

Waters, 2006, 2009; Wahlstrom, et al. 2010). Anderson and Louis (2012) found that “district 

policies and practices around instruction are sufficiently powerful that they can be felt, indirectly, 

by teachers as stronger and more directed leadership behaviours by principals” (p. 181).  

Though these systematic analyses of data collected from multiple sources in a variety of district 

contexts over an extended period of time address earlier critiques (Leithwood, 2008), there is 

much more to be learned about district leadership practices that impact educator and student 

learning. The collective case study research design to investigate pedagogical leadership teaming 

in action in the study’s next phase is now described 

METHODOLOGY 

Through collective case study, we will focus on four schools as instrumental cases (Creswell, 

2012) to illustrate and illuminate ways through which school leaders magnify and spread impact. 
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Evidence from multiple-case studies is “often considered more compelling, and the study is 

therefore regarded as being more robust” (Yin, 2009, p. 53) and is a “common strategy for 

enhancing the external validity or generalizability of your findings” Merriam (1998, p. 40). In 

collective case study (Merriam, 1998; Stake, 1995; 2005) multiple cases are described to provide 

insight into an issue. The issue under investigation within the bounded system of the Calgary 

Board of Education in 2016 is participant perceptions of the impact of their work as members of 

pedagogical leadership teams on student, teacher, and leader learning.  

CONCLUDING THOUGHTS – PEDAGOGICAL LEADERSHIP TEAMING 

The emerging image of pedagogical leadership is providing a foundation from which to launch 

further inquiry seeking to illustrate various ways that pedagogical leadership teams magnify and 

spread impact of teacher and leader learning to strengthen teaching and leadership practices 

towards improved student success – engagement, achievement, and well-being. 
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TRANSFORMING MATHEMATICS CLASSROOM SETTINGS 
INTO SPACES OF EXPANDING POSSIBILITIES 
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Geoffrey Pinchbeck        Brent Davis 
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Transforming the classroom environment into a space of expanding possibilities 

requires learning experiences that challenge and expand learners’ understandings. 

Building on Metz et al’s. (2015) suggestion to structure mathematical variation in 

a responsive manner that keeps all students intrinsically engaged in deepening 

their mathematical understanding, this paper describes different forms of bonus 

questions generated by students, and how they were implemented. 

Keywords: Expanding possibilities, intrinsic motivation, mathematical variation, 

responsible learner. 

THE CONCEPT OF BONUSING WITHIN THE MATH MINDS INITIATIVE 

The Math Minds Initiative has been a partnership between the Werklund School of Education, a 

major school district, a charity that develops mathematics teaching and learning resources, and 

Canadians Oil Sands Limited. It has aimed to improve mathematics learning at elementary level. 

The initiative attempted to focus teacher attention on: (a) a form of mastery learning, which 

emphasizes success-for-all, formative assessment, and mathematical extensions (Guskey, 2010); 

(b) structured variation (Marton, 2015); and (c) strategies for increasing intrinsic motivation 
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(Pink, 2011). These features became design principles that allowed flexibility and responsiveness 

to the evolving relationships between teachers, students, and mathematics. 

In the Math Minds Initiative we have proposed bonusing as a strategy to extend students’ 

mathematical understanding. This includes using tasks that are intrinsically motivating, attending 

to students’ levels of mastery, and drawing attention to the critical features of the object of 

learning. For the past three years, bonusing has been an important component in the Math Minds 

Initiative; however, we are still deepening our understanding of this form of mathematical 

extension. We have sought to better articulate bonusing in a pragmatic way that makes it 

approachable for and applicable to teachers and students. 

Although teachers in this initiative have been encouraged to allow students who finish the class 

activities earlier than their classmates to generate bonus tasks—for themselves, for another 

student, for a small group of students, or for the whole classroom—the best pedagogical practice 

for this activity remained elusive for us at the time this paper was written. Nevertheless, we 

agreed that there is a great potential for mathematical thinking when students generate their own 

tasks. In this paper, we investigate the nature of some tasks that were initially generated by 

students, then consider the purpose of those tasks and how they were implemented. Based on 

Watson and Mason’s (2005) argument that learners will not fully appreciate a concept until they 

construct their own examples, we propose to make the generating of bonus questions by students 

a daily practice in mathematics classroom settings. 

In the Math Minds Initiative, we have paid particular attention to those elements of mastery 

learning (also called learning for mastery) that propose that every learner can and should achieve 

mastery of a specific subject unit before moving forward to the next one (Bloom, 1968). Another 

important component of mastery learning theory is formative assessment in the form of 
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diagnostic progress tests to determine whether or not the student has mastered the subject unit. 

Students who have met the criterion of mastery are given enrichment activities that build upon 

the original subject unit, while students who have not met the criterion are given additional 

corrective activities and instruction until the criterion of mastery is met. 

In JUMP Math—the curricular material for this initiative—the teachers’ guide advises teachers to 

prepare bonus questions for students who finish their quizzes or tasks earlier than other students 

in the same class (Mighton, Sabourin, & Klebanov, 2010). In addition, the guide includes 

examples of bonus questions and strategies to create bonus questions. However, Preciado-Babb, 

Metz, Sabbaghan and Davis (2015) have found that although the teachers’ guide provides several 

strategies for creating and implementing bonus questions, most teachers found this to be very 

challenging. 

Part of the difficulty faced by teachers in creating and implementing bonus tasks can be attributed 

to the fact that although the research team in the Math Minds Initiative has modelled bonusing, 

no specific working definition for bonusing was suggested. Preciado-Babb et al. (2015), for 

example, perceived bonusing as a strategy for both fostering a positive attitude towards 

mathematics and deepening mathematical understanding. Mighton (2007) also supported this 

notion and considered bonus questions as tasks for all students in the classroom, even “for the 

most challenged [ones]…so they can feel that they are doing harder work as well” (p. 106). 

Based on our observations in classrooms, our interviews with teachers, and our regular 

discussions, we have started to articulate bonusing in a way that can help teachers overcome the 

difficulties in creating and implementing such activities. At the same time, and based on the 

belief that the three principles of the initiative (i.e., mastery learning, structured variation, and 

intrinsic motivation) are interrelated and interwoven as one fabric, we propose that bonusing is a 
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thread of appropriate variation that comes after the lesson focus has become an explicit object for 

the learner. This suggestion assumes that teachers and/or students are also aware of the critical 

features of the object of learning. An implicit suggestion in this definition is that some of the 

responsibility to create bonus tasks will be shifted gradually from teachers to students. 

METHODS AND DATA SOURCES 

The findings in this paper are retrieved from a larger design-based study involving multiple 

sources of data including classroom observations, video recordings, interviews, and photographs. 

The study has been conducted at two elementary schools in Calgary. Student generated bonus has 

been a recurrent theme in this research. Due to the space limitations, here we present only an 

analysis of bonus questions generated by first-grade students in one lesson in one of the two 

schools. These results, and the corresponding pictures, were selected by the research team (three 

researchers and two research assistants) to exemplify three emerging categories for students’ 

bonus questions. These categories are derived from the collective analysis of classroom 

observations, videos and interviews with teachers and students over two and a half years. . 

FINDINGS 

This paper documents different types of bonus questions generated and posed by students in a 

first grade lesson. Although these examples came from the same classroom, they are 

representative of what we have observed in other classrooms during the Math Minds Initiative. 

The lesson was on patterns, and the focus of the lesson (the object of learning) was to recognize 

the core (the unit) of different sorts of patterns. During the lesson, the students and the teacher 

discussed a considerable number of examples that included finding patterns, recognizing the core 

in each pattern, explaining why a given expression is or is not a pattern, and finding mistakes in a 

given expression and correcting them to make a pattern. Based on continuous assessment (almost 
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all students’ verbal and written responses were correct), the teacher decided that it was time to 

allow students to create bonus tasks for themselves and/or for other students in the classroom. We 

noticed that bonus tasks created by students can be located within one of the following three 

categories: a) those with low cognitive demand (the demand of working memory required to 

engage in the task) that did little to extend the lesson concepts, b) those with high cognitive 

demand that did little to extend the lesson concepts, and c) those that effectively extended the 

lesson concepts— regardless of the cognitive demand imposed by the bonus question. 

Bonuses That Impose Lower Cognitive Demand 

When asked to generate bonus questions, many students imitated one or more of the examples 

presented during the classroom discussion. These examples did little to extend concepts or 

provide more challenging work.      

 

Figure 1: Three patterns generated by the same student (Self-bonusing). 

As we can see in Figure 1, the student proposed three patterns with the same structure: a core 

based on two symbols. This was one of the simplest patterns that the students learned to 

recognize in class. In this example, each line represents a pattern, and the core in each pattern 

consists of two terms (XO for the first one; AB for the second, and 12 for the third). Although 

recognizing that the AB pattern can take many forms was one of the goals of the lesson, and 

some degree of repetition was likely helpful, we believe that practicing the same idea again and 

again does little to extend mathematical knowledge. 
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In Figure 2, we include two bonuses generated by two different students. Each student generated 

patterns using cores that included more than two terms: four for the patterns generated by the first 

student, and five for the patterns generated by the second student. These are more difficult 

patterns than the previous example, yet the structure of the examples is the same for each student. 

Figure 2: Patterns generated by two different students (Self-bonusing). 

Bonuses That Impose Higher Cognitive Demand 

Questions that impose higher cognitive demand include those that require learners to integrate 

multiple elements of information. The generating of such questions was mostly witnessed in 

situations where students were challenging each other in pairs or in groups, and/or when one 

student or group of students were challenging the rest of the class. In such situations, students 

who created the bonus questions tried to integrate as many elements as they could to make their 

bonusing more challenging to others. Such bonus questions did impose a higher cognitive 

demand; however, they might do little to deepen learners’ mathematical thinking. 

In Figure 3 we present one of the bonus questions generated and posed by one of the students to 

the rest of the class. Students were required to locate the mistake(s) in the pattern, correct the 

mistake(s), and determine the next five terms. The question triggered an interesting collective 

discussion, and students were excited through the discussion.      
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Figure 3: Bonus question generated by one student for the whole classroom. 

Figure 4 presents a similar kind of bonus question. It was generated by one of the students for her 

group. Again, the task required students to locate the mistake(s) in the pattern, correct the 

mistake(s), and create new patterns. The activity triggered group conversations and students were 

excited to work on the task.      

 

Figure 4: Bonus task generated by one student for her group (peers). 

Bonuses That Vary Lesson Features (Extension) 

Finally, we examine two more examples; one was generated by a student as a bonus for himself 

on his small whiteboard (Figure 5, left), and the other was generated by another student for her 

peer using manipulatives (Figure 5, right). These patterns start and end with the same term. We 

have observed that such patterns tend to be particularly difficult and were not introduced by the 

teacher in this lesson. 

 

Figure 5: Two patterns that include cores that end the way they start. 

We believe that teachers can use bonus tasks such as this as indicators of students’ awareness of 

the critical features of the lesson focus (the object of learning). Although students may generate 

such bonus tasks without being aware of the relevant critical features, teachers may start with 
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such bonus tasks—those that came from students—and develop them in ways that make explicit 

the critical features of the object of learning. 

CONCLUSION 

Generating bonus questions and tasks, with and for the students and based on continuous 

assessment, has the potential to engage students and deepen their understandings without boring 

or overwhelming them. Such bonuses could be tied to the common task that everyone is doing in 

the lesson, and they could be generated based on a small variation of the tasks that everyone is 

working on in the classroom. Such variation potentially allows emergent insights in the learner. 

At the same time, these extensions can be often generalizations and explorations similar to what 

mathematicians do in the professional practice. 

Generally speaking, we suggest that allowing a space for students within the lesson time to 

generate their own bonus tasks, no matter what types of bonusing, has the potential to increase 

their engagement in their learning and to lay the ground for genuine extensions to emerge and 

flourish. How such simple extensions can be made the rule rather than the exception, and the 

nature of the teachers’ role in this endeavour, require further elaboration.          

Our observations in different mathematics classroom settings suggest that when both teachers and 

students generate bonus questions as part of teaching and learning activities, and do so in a way 

that challenges and expands students’ mathematical understanding, we may begin to transform 

the classroom into a space of expanding possibilities. 
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This contribution aims to communicate an experience about some observations of 

how high school teachers discussed mathematical notions by using the NetLogo 

Software. These subjects followed a modified Slime Molds model’s parameters and 

foster a discussion about notions, concepts and topics that intrinsically appear in 

the dynamics, and promote a way of mathematical thinking. Participants also 

achieved their prior mathematical knowledge and its evolution. These 

descentralized dynamics can be found in a wide range of phenomena, such as 

epidemic spread, public transport processes, ecological interactions, and 

economical interchanges. 

Keywords: Descentralization, NetLogo, Mathematical thinking 

The present work expounds on discussion in a workshop with high school teachers (K-12) about 

mathematical notions such as emergency, complexity, self-organized criticality, attractors (stable, 

periodicals, strange), chaos theory, and power laws (Solé, 1993), and its discussion about 

pertinence of including in high school curriculum. These ideas are the core topic in the 

Mathematics Teaching Seminar held at the Sciences Faculty, National University (UNAM), under 

authors’ coordination. The incorporation of the Complex Systems paradigm in education is recent 

and there is much work to be done (Koopmans & Stamovlasis, 2016).  This contribution is an 
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effort to introduce its perspectives, at least in two ways –first, by developing topics and ways of 

thinking in classroom (Lesh, 2010; Hurford, 2010); and second, by introducing this theory as a 

novel research perspective of the educative phenomenon (Davis & Sumara, 2006).  

DESCRIPTION OF THE WORKSHOP 

The aim of the workshop is for participants to understand, explain and predict on Slime Molds 

amoebas’ aggregation phenomenon (decentralized dynamics) through variation of parameters 

simulation, in the Netlogo models library (Wilensky & Stroup, 1999).  Its biological dynamics 

presents a particular behavior that has helped to exemplify a complex systems dynamics (Bonner, 

2009; Maturana & Varela, 1996; Sánchez & Padilla, 2002). While in its environment enough food 

exists, each unicellular individual amoeba is independently fed wandering around the 

environment. When sources become scarce, amoeba behavior changes and an aggregation process 

starts using a secretion of a chemical substance known as pheromone. This process concludes with 

the conjugation of a multi-cellular being with capability of moving towards places where there are 

enough resources to continue the survival of the colony. The peculiarity of this mechanism is that 

there is not a leader that guides this behavior, which is a decentralized phenomenon (Resnick, 

1997). 

PARTICIPANTS AND PHASES OF THE WORKSHOP 

In-service teachers who teach to 17-18 year old students participated in the workshop.  The 

organization of workshop consisted of five moments distributed over two sessions, two hour per 

each, in the context of the Latin American Mathematics Education Meeting (RELME) held in 

2014. Moment 1. Slime Molds biologic phenomenon in vitro video was shown (Princeton 

University, 2010), described and compared to other examples of similar phenomena. A discussion 
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about decentralization was fostered among participants. Moment 2. Participants discussed 

proposed activities about elemental rules of a one-dimensional cellular automaton in order to 

understand mathematic notions that define a cellular automaton. Moment 3. Teachers discussed 

mathematic notions involved in the activity of two-dimensional cellular automaton taking place 

and analyzed some examples from the NetLogo library of models (for instance, Conway’s Game 

of Live (Gardner, 1970)). Moment 4. Participants worked with Slime Molds models in NetLogo 

and the analysis of parameters variation generated discussion about behavior diversity. Moment 5. 

A final discussion centered on the pertinence and functionality of these mathematics ideas in 

school. 

THEORICAL APROACHES 

On Mathematical Thinking 

Development and evolution of mathematical thinking in students are considered to appear when 

they are able to control their own mathematical activities, previously organized by a teacher. It is a 

learning process that progressively appears in students based on multiple structural conditions, 

that is, as a result of facing obstacles during the activity in course. Knowledge must appear in the 

need to be adapted to a situation where used strategies are ineffective (Cantoral, R. & Farfán R. 

M., 2012; Fisher, Hirsh-Pasek & Golinkoff, 2012; Stacey, 2007). 

About Decentralization and Modeling Based in Agents 

Patterns formed by interactions among individuals that integrate a system (biological, social, 

physics or chemical, among others) have been paramount for scientists for decades (e.g., flocks 

and shoals integrated in a strategy to avoid predators). In both examples, there is no leader that 

guides them, however it is possible to observe organized structures that allow – as a system – to 
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avoid predators without loss or to reduce it at the minimum. This type of phenomena is called 

decentralized and are characterized by dynamics and process of organization based on local rules 

among their elements without help of a leader that guides them (Resnick, 1997). Thus, this 

perspective promotes simple interactions detected that foster complex behaviors at different levels 

of organization (Hernández & Carrión, 2015). 

The main aim of Modeling based on agents (MBA) is to describe and predict the behavior of a 

dynamic system that simulates interactions between elements (agents) that compounds it, based on 

elemental rules that allow MBA evolve in time and show a macroscopic self-organized behavior 

(Axelrod, 1997; Castiglione, 2006). NetLogo is an environment of computational modeling based 

on agents that emphasizes a decentralized paradigm. There is not an explicit agent that rules 

dynamic, thus system behaviors come from a self-organized group. This system was mainly 

created to carry out modeling of space-time phenomena, even though its design also considered 

teaching purposes as in StarLogo, a software that intended to be a virtual environment to explore 

Geometry. 

This new vision of Mathematics, with intervention of technology media, has changed its 

functionality in Complex Systems and Education, among experts (Hurford, 2010; Lesh, 2010). 

Requirements in this knowledge era take us to considerer the interdisciplinarity as a means to 

communicate and link different knowledge areas. In this sense, interpretation and analysis of 

mathematical models improve the understanding and prediction of diverse phenomena (Santos 

Boaventura, 2006). Citizens of the XXI Century must find new ways to discriminate information 

and, even more, to understand its environment (Sawyer, 2014). 
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MAJOR FINDINGS FROM THE WORKSHOP 

The most relevant aspect of workshop was to analyze variation of parameters. Participants 

engaged in possible structural changes of patterns, modifyed system conditions in real time and 

recognized the need to reach a threshold in the size of the population of agents for the emergence 

of stable behaviors that may occur. Figure 1 shows a screen shot of NetLogo’s interphase. 

Participants surmised sudden changes in dynamics, characterized junction points, and found 

stability parameters. In the process, questions from participants arose:  “What will happen if 

agents go from one cluster to the other? In which point will the cluster number change? If so, in 

which way will they do it? What will happen to the concerning stability of clusters if its amount 

increases? At what point can a unique cluster exist?”  

Participants worked using only variation of two parameters: (1) regarding agents, its capability to 

sniff pheromone (Pheromone Threshold), and (2) its search capacity (Pheromone Angle). The 

nature of these modifications was linked to a discussion of existing Mathematics behind 

programming. Interpretation of dynamics started with the analysis of emergence and 

disappearance of aggregated agents. For example, a teacher said, “If an agent is in cluster 1 and 

moves to cluster 2, cluster 1 will have less pheromone and thus less likely to keep attracting more 

agents, in order to create only one group, but now cluster 2 is more likely; but after some time, 

agents also start moving to cluster 3. This is because cluster have certain capability [...], when it 

reaches its limits, it begins to look for another cluster that has fewer agents but expelling enough 

pheromone to be attracted and start forming a group.” 

The arguments are focused on the stability of aggregated, including time of stay and level of 

coupling. When the teacher talks about the “possibility” of attracting more agents, she considered 

the probability of an agent’ staying in cluster 1.  She expects that the dynamics forms a unique 
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cluster. Immediately she changed the previous conclusions by formulating the following 

questions: How many clusters will there be if I let the program keep running longer? After 

observing dynamics, she analyzed different configurations of formation of temporal attractors: 

stables, periodicals, chaotic, among others. The type of questions and arguments she created 

shows a way of thinking of a phenomenon in which all knowledges and abilities acquired during 

the period when works are integrated. The above case provides evidence for development of 

scientific thinking which is based on mathematical modeling. 

Subsequently, participants discussed how to create an integrated way of thinking that is directly 

connected to the observed phenomena, where larrge amount of interacting elements are 

introduced. They also expressed that the use of programmable systems and adequate graphic 

environments facilitated innovative questions about our everyday environment. Finally, 

participants demonstrated their arguments about mathematics that was posed as a new way to 

understand their environment and to generate knowledge.  

 
Figure 1:  Screen shot of NetLogo’s interphase 

Note. In the left: Pheromone Threshold and Pheromone Angle parameters buttons are showed, 
with 2.5 and 7.7 values respectively. The dynamics on the right, present three unstable clusters 

conform for whole population (1000 agents). 
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Analyzing variation of parameters in the evolution of Slime Mold phenomena helps to develop an 

intuitive understanding of concepts and ideas such as emergence complexity, that is, to learn how 

complex guidelines arise from a series of very simple rules; and elemental dynamic concepts such 

as initial conditions and levels of explanations while noticing a series of patterns (such as 

emergence and disappearance of cluster and its moves in screen). At the same time, teachers 

remembered the parameter variation in pre-calculus functions such as linear, quadratic, and 

trigonometric, among others.    

Based on teachers’ comments from the workshop, we believe that the construction of concepts 

occurred when they found out how to recognize certain types of patterns while they remembered 

the biological dynamics in the video and established a relationship with the simulation, using 

mathematical modeling. For example, it is possible that they recognized those invariant and 

stationary states: patterns that wandered all over screen and stable states that constantly emit a 

flow of cluster, and patterns displacing pheromone residues. When these concepts are understood, 

disorder in screen became more understandable. The development of capable notions to explore 

nature is crucial to start understanding the development of an integrated way of thinking, not only 

in the simulation environment but also in the field of science and everyday life, in order to 

constitute a way of thinking to address complexity. 

FINAL REMARKS  

In the present work we showed how one of the teachers managed to acquire sense (understanding) 

of the simulation of the Slime Mold phenomenon by construcing concepts about stability, 

emergence, and dynamic of the clusters. This paper also posed arguments related to thresholds of 

parameters that promote an approach to theories of Complexity, in terms of the level of 

organization (from microscopic to macroscopic), and self-organized criticality. We maintain that 
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teachers’ interaction with variation of parameters, the construction of relationships between 

experiment in vitro (watched in video), and the simulated dynamics of NetLogo are linked with 

mathematical thinking development. Finally, we discuss applicablity of these mathematics ideas in 

high school curriculum (K-12). One of the main topics is about the tools that schools need to use 

in this information era, and how “things” must be understood and explained. Teachers considered 

that these concepts, thoughts, and arguments were necessary to understand and solve problems in 

systems observed in nature. In this sense, teachers are in concordance with the proposed ideas by 

Lesh (2010), about Complex Systems relevant to K-12 mathematics education. 

After the workshop, authors noticed that it was possible to foster the interdisciplinary work at 

school, considering it as a conclusive action that makes integration of knowledge, experiences and 

everyday practices feasible. Therefore, workshops could be a way to address adoption of the 

Theory of Complex Systems toward a new paradigm in education, at least in two different ways –

first, by developing topics and ways of thinking in classroom; and second, by introducing this 

theory as a novel research perspective of the educative phenomenon. 

It is also necessary to foster reflection, discussion and pertinence among peers in mathematics 

academies to incorporate these concepts to high school curriculum. Creating seminars for the 

study and discussion of these mathematics topics can be a first step toward this path. Finally, there 

is a need to carry out further research with students and teachers by designing and implementing 

didactic sequences in the classroom. 
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TEACHERS’ AWARENESS OF VARIATION 
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Here, we report on a study of teachers’ evolving awareness of how they work with 

patterns of variation to structure and teach mathematics lessons. We identify a 

number of critical features regarding teachers’ awareness of variation. 

Keywords: Mathematical Knowledge for Teaching; Enactivism; Variation Theory 

of Learning; STEM; Design Experiments  

The Math Minds Initiative is a five-year initiative exploring how critical use of high quality 

curriculum resources might help mathematics teachers support student achievement and 

confidence. As part of this work, we have identified three key principles as significant: (a) 

mastery learning, which emphasizes success-for-all, formative assessment, and enrichment 

(Guskey, 2010); (b) structured variation (Marton, 2015; Watson & Mason, 2006); and (c) 

intrinsic motivation (Blackwell, Trzesniewski, & Dweck, 2007; Pink, 2011). We treat these 

features as design principles that allow flexibility and responsiveness to evolving relationships 

between teachers, students, and mathematics. While the resources used in the initiative embody 

important features of variation, teachers must select from, highlight, and extend what is offered. 

Here, we propose five aspects critical to teachers’ awareness of variation.  
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THEORETICAL FRAMEWORK: THE VARIATION THEORY OF LEARNING 

Our approach is based on Marton’s (2015) Variation Theory of Learning (VTL). The core 

principle of the VTL is that new understanding requires experiencing difference against a 

background of sameness, rather than experiencing sameness against a background of difference. 

Note that experience of variation is of key significance here; just because certain elements are 

available to be experienced does not mean that they will be. This is consistent an enactivist 

perspective of knowing (cf. Simmt & Kieren, 2015), in that both enactivism and the VTL 

emphasize the significance of an observer and of perceptually guided action in bringing forth a 

world of significance. Marton has used the VTL to develop practical implications for directing 

attention in ways that make it more likely for learners to attend to particular aspects of a chosen 

object of learning. This offers a way to build sufficient commonality for learners’ worlds of 

significance to interact and continue to co-evolve with each other and with the object of learning. 

The VTL has similarities with the theory of concept attainment elaborated by Bruner, 

Goodnow,  and Austin, (1967), but it further elaborates particular patterns of variation for 

drawing learners’ attention to aspects needed to perceive a particular situation in a particular way. 

These patterns include separation of key aspects (through contrast), generalization (through 

induction), and fusion (through combination). For example, to discern “green,” we must separate 

it by contrast with other colours (which is easier when colour is the only thing that varies), 

generalize “green” to other objects that share that colour, then fuse it with other aspects that must 

be discerned simultaneously to perceive something in a certain way (e.g. “green” and “plant”).  

Clear focus on an object of learning is central to the VTL. Each such object has critical aspects 

that learners must discern and that teachers must present in a way that makes them 

distinguishable from the background and eventually simultaneously discernable. Marton (2015) 
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and Runesson (2005) emphasized that variation offers an important lens for analyzing what is 

possible for students to learn, which may be different from what is actually learned.  

METHODOLOGY 

In this study we wanted to better understand how teachers’ use of variation evolved over time. 

Our data were based on weekly classroom observations (typically by a single researcher) of six 

teachers’ mathematics classes, ranging from Grade 1 to 6. As we observed, we attended 

particularly to (a) task sequences, (b) the ways teachers drew attention to variation within those 

tasks, and (c) student engagement with and responses to those tasks. Observations were 

structured such that each time the teacher presented a task for which student feedback was 

invited, it was recorded, along with visible student responses. Sometimes individual students 

would respond to a prompt, while at other times all students would respond in a way that the 

teacher could receive feedback via their responses (for example, answers written on 

mini-whiteboards, fingers in the air to indicate a particular number). In some cases, the teacher 

and a researcher met afterwards to discuss the lessons, with a particular focus on task sequence 

and student engagement. Task sequences were analysed in terms of the patterns of variation 

available for discernment in the sequences, for student responses to those patterns of variation, 

and for how student feedback was used to inform further evolution of the sequences. In the 

following section, we describe five features of teachers’ awareness of variation that were 

identified through this analysis.  

FINDINGS: CRITICAL FEATURES FOR AWARENESS OF VARIATION 

To present our results, we elaborate on contrasting task sequences that draw attention to 

particular features of teachers’ use of variation. In some cases we contrast a particular teacher’s 
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sequences at different points in time (with different objects of learning); in others we contrast the 

lesson-as-taught with a potential alternative. Through these contrasts, we wish to draw attention 

to five features that we deem critical to teachers’ awareness of variation: (a) a focus on a clear 

object of learning; (b) attention to mathematical structure; (c) prompts that highlight change 

against a background of sameness; (d) efforts to draw attention to variation; and (e) a distinction 

between micro-steps and micro-discernments. 

Clear Object of Learning 

Figure 1 shows a task sequence used by Teacher 1 and a modified version of that sequence. 

A B 
5+7=12 
5+8=13 
5+9=14 
 
4+9=13 
3+9=12 
2+9=11 
 
3+10=13 
4+11=15 
5+12=17 
 
50+120 
500+1200 
5000+12000 
 

5+7=12 
5+8=13 
5+9=14 
 
4+9=13 
3+9=12 
2+9=11 
 
3+10=13 
4+11=15 
5+12=17 
 
105+12 = 117 
205+12 = 217 
305+12 = 317 
 
405+112 = 517 
505+112 = 617 

Figure 1: What is the object of learning? (Teacher 1: Apr. 13, 2015) 

In Sequence A in Figure 1, the intent was to separate the impact of each addend on the sum, to 

then generalize this effect, and finally to fuse the impact of varying both addends. In the last three 

items, however, the object of learning shifted to consider the effect of shifting place values. 

Sequence B offers an alternative that retains a focus on the original object of learning. 
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Attention to Mathematical Structure 

Figure 2 shows two sequences used by the same teacher on different days. In Sequence A, 

spotting a pattern (Hewitt, 1992) took precedence over insight into mathematical structure, 

whereas in Sequence B, attention was drawn to the impact on the sum of altering both addends. 

A  B 
3 + 7 = 10 
4 + 7 = 11 
5 + 7 = 12 
5 + 8 = 13 
5 + 10 = 15 

T: Predict the next answer without 
knowing the question. 

0 + 7 = 7 
1 + 6 = 7 
2 + 5 = 7 

S1: One side is adding 1 number and the other 
side is losing one number [many students started 
to extend the sequence at this point; S2 extended 
to 7+0] 
T: What happens to the sum? 
S3: The beginning is going up, the middle is 
going down, and the total staying the same! 
S2: There’s nowhere left to count. [after 7 + 0] 
S3: You could switch to 8 – 1, then 9 – 2. 
T: Is there a limit? 
S1: There’s no limit. 
S3: You could go up to 100! 
T: Here’s a bonus: 53 + 15 = 68. What is 54 + 
14? [several students extended to 68 + 0] 

Figure 2: Pattern spotting vs. mathematical structure (Teacher 1: May 1, May 6, 2015) 

In Sequence A, the teacher’s focus on the patterns in the sums may be seen in her prompt to 

“predict the next answer without knowing the question.” The discussion following Sequence B, 

on the other hand, explored the implications of one child’s observation that when one addend 

goes up by 1 and other goes down by 1, the sum stays the same. After noting the structure of the 

initial sequence, several students spontaneously extended it beyond what the teacher had asked 

and one noted a way it might be continued past zero. Later, the teacher made a choice to offer a 

similar problem with larger numbers. Had the emphasis in Sequence B remained on “predict the 
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next answer,” it would have been a trivial exercise for the students to merely note the repeating 

“sum of 7” pattern. 

Change against a background of sameness (one thing changing) 

Figure 3 shows two sequences used by the same teacher at different times. 

A B 
6 x 6 = 36 
6 x 7 = 42 (another 6) 
6 x 8 = 48 (another 6; most students 
successful) 
8 x 8 = 64 (2 more 8s; several students 
stumped) 
 

7 x 2 = 14 
7 x 3 = 21 (another 7) 
7 x 4 = 28 (another 7) 
7 x 6 = 42 (two more 7s) 
7 x 12 = 84 (twice as many 7s) 
7 x 24 = 168 (twice as many 7s) 
7 x 48 = 336 (twice as many 7s) 
7 x 47 = 329 (one less 7) 
7 x 23 = 161 (one less 7 than 7 x 24) 
7 x 22 = 154 (one less 7) 
 
(high success and engagement) 

Figure 3: Changing 2 things vs. changing 1 thing (Teacher 2: Mar. 30, May 1, 2015) 

In Sequence A of Figure 3, the fourth item introduced two elements of variation that were not 

first varied on their own (i.e. not separated): There was a switch from increasing by 6s to 

increasing by 8s, and there was a switch from jumping by 1 multiple to jumping by 2 multiples. 

Had the sequence moved from 6 x 8 to 7 x 8 (highlighting a shift from another 6 to another 8) and 

then to 8 x 8 (highlighting a shift from one more 8 to two more 8s), this may have been more 

effective. In Sequence B, the teacher offered a pattern of variation that separated the effects of 

adding or subtracting 7s and doubling the number of 7s. Once students can confidently work with 

such changes, they might work with both simultaneously (an example of fusion), perhaps by 

doubling and adding 7; e.g. 7 x 22 ! 7 x 43. Or they might try varying either factor: 7 x 22 ! 7 

x 23 (one more 7) ! 7 x 25 (two more 7s) ! 8 x 25 (one more 25) ! 12 x 25 (four more 25s) ! 

24 x 25 (twice as many 25s), etc.  
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Sequence A in Figure 4 shows a sequence used by Teacher 3.  

A B C D E F 
2  +  3 = __ 
6  =  4 + __ 
7  = __ + 2 
4 +  4  =  __ 
6  +  2  =  __ 
3 + 1 = __ 
 

2 + 1 = __ 
2 + 2 = __ 
2 + 3 = __ 
3 + 3 = __ 
4 + 3 = __ 
5 + 4 = __ 
6 + 5 = __ 
5 + 5 = __ 
4 + 5 = __ 
 
 

4 + 2 = __ 
__ = 4 + 2 
 
__ = 3 + 5 
5 + 3 = ___ 

4 + 2 = __ 
__ + 2  = 6 
4 + __ = 6 
 
3 + 5 = __ 
__ + 5 = 8 
3 + __ = 8 
 
 
 

3 + 4 = __ 
7 = __ + 4 
__ + 3 = 7 
 
__ = 2 + 3 
2 + __ = 5 
5 = __ + 3 

4 + __ = 7 
4 + __ = 6 
4 + __ = 5 
3 + __ = 5 
2 + __ = 5 
 
__ + 1 = 3 
__ + 1 = 4 
__ + 1 = 5 
__ + 2 = 5 
__ + 3 = 5 

Figure 4: Separating critical features (Teacher 3: Nov. 18, 2015) 

Here, we see evidence that the teacher was aware of critical features pertaining to students’ 

understanding of equivalency in addition. This was evident both in her choice of examples that 

highlighted various patterns and in her use of verbal cues to draw attention to the features she 

wanted students to notice. Nonetheless, these features were not separated through contrast in the 

chosen task sequence. In the lesson leading up to Sequence A, the teacher reviewed the meaning 

of the equal sign and the plus sign, then worked with the entire class on a sequence intended to 

draw attention to the significance of the placement of the missing addend. When presented with 

Sequence A, students were asked to model each statement with counters, draw a picture of their 

model, and write a number sentence to represent the picture. While explaining the instructions, 

the teacher juxtaposed the various representations to highlight the connection between them and 

worked through one example of each kind.  

For this task, representations changed while a particular addition statement was held constant. 

While most students quickly discerned the distinction between representations, the shifting 

position of the missing addend and equal sign remained difficult for a significant number of 

students. Some students struggled with even the first question in Sequence A (2 + 3 = ____); for 
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them, Sequence B may have helped draw attention to the structure of the relationship between 

sum and addends prior to engaging with varying placement of the addends (Sequence C), the 

equal sign (Sequence D), and both (Sequence E). Sequence F offers possibilities for fusing ideas 

in B and D.  

Attention to Variation  

Teachers in our study further drew attention to variation by commenting on or asking children to 

consider what was changing and what was staying the same, and by visually juxtaposing 

particular features in a manner that allowed this sort of comparison—approaches similar to those 

described by Kullberg, Runesson, and Mårtensson (2014). Initially, Teacher 1 (Figure 1) would 

erase each item in her sequences prior to putting up another item. As she reflected on one lesson 

after class, she recognized that students would likely be better able to detect variation if they 

could see relevant examples one above the other. Similarly, positioning variations in such a 

manner that the aspects that were similar / different were visually aligned proved helpful in some 

cases. Teacher 3 was particularly attentive to highlighting significant changes with visual (e.g. 

colour) and / or verbal (e.g. tone) cues. Direct requests to attend to what changed and what stayed 

the same were also effective in some cases.  

Distinguishing Micro-steps from Micro-discernments  

The resource being used in the project places a high emphasis on breaking ideas into small steps, 

assessing at every step, having the class move together to greater challenges (with further 

extensions for those who need them), and stepping back if it becomes clear that too big a leap has 

been made. Invoking the language of variation has helped us to draw attention to the significance 

of micro-discernments rather than merely micro-steps. In other words, separating material into 

manageable pieces is not just about using smaller pieces or easier numbers; it is about creating 
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the conditions necessary for discernment of critical features. While the resource often models 

this, it is not made explicit: Micro-discernments are themselves a critical feature that initially was 

not adequately separated from micro-steps. Although it is important to start where all students 

can engage, to assess continuously, and to adapt task sequences in response to student responses, 

it is also important that such adaptations offer meaningful mathematical variation, which is not 

defined by difficulty. Often, it is failure to distinguish critical mathematical features that impede 

learning, and simply using (for example) smaller numbers does not solve this problem. 

SUMMARY 

We have observed that combining the practices of mastery learning with careful attention to 

mathematical variation allows students to make important distinctions in mathematical 

understanding. Teachers’ awareness of this variation is therefore of central importance to 

effective teaching, and we believe that the five critical features presented in this paper can inform 

teachers’ daily practices. While the examples given here involved very elementary number 

sequences, our continuing work with teachers will also support the extension and combination of 

concepts to allow for consideration of increasingly complex problems. 
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TRY AGAIN: TEACHING TEACHERS AND STUDENTS HOW 
TO FAIL WITH DESIGN THINKING  

Stephanie Nemcsok              Amy Goldberg 

TELUS Spark Calgary Board of Education 

This paper is an exploration of failure in the learning context and how the SHIFT 

Lab program at TELUS Spark is helping educators be fail positive through 

immersive design thinking experiences. Further, we look at how design-based 

learning translates and applies in the elementary context to create resilient, the 

21st century innovators of the future. 

Keywords: fail positive; design thinking; professional learning; innovation 

FEAR OF FAILURE IN LEARNING CONTEXTS 

The world needs innovators to tackle the complex problems of the 21st century. Research shows 

a tolerance of failure is an essential quality of successful innovators (Dyer, Gregersen, & 

Christensen, 2011; Wagner, 2012). Yet, the word ‘failure’ is mired in negativity for both students 

and educators, rooted in the results-focused, summative assessment practices of a traditional 

education system that rewards the ‘right answer’ (Carroll et al., 2010; Dweck, 2006; Long, 2012; 

Martin, 2015; Masters, 2014). Shielding students from failure and celebrating success on 

unchallenging tasks reinforces the unhealthy perspective that “success is entitlement” and misses 

the opportunity to foster healthy attitudes towards struggle, risk and failure that would benefit 

students in successfully tackling complex problems (Dweck, 2006; Masters, 2014; Tough, 2012). 

The question is, then, if failure is a key ingredient of innovation, how do we rewrite narratives 
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around success and failure in education to help create the resilient, innovators of the future? At 

TELUS Spark we are embracing failure through our design thinking culture and through our 

one-year professional learning program, SHIFT Lab, we are teaching educators how to be 

fail-positive, in order to innovate their education practices for the needs of 21st century learners. 

DESIGN THINKING FOR PROFESSIONAL LEARNING 

Cultural institutions in North America and Europe have a long tradition of providing quality 

professional learning for teachers (CAISE, 2011). Professional learning is generally accepted as 

an essential ingredient in evolving teacher practice to enhance student learning (Guskey 2000), 

and TELUS Spark’s expertise in using the design thinking process to craft authentic, immersive, 

skill-development-focused learning experiences for diverse learners positions the organization to 

respond to the research.  This is responsive to research that proves educators learn best in 

professional development when they are engaged as learners to build their skills and knowledge 

of the processes (Timperley, 2011). Immersive experiences with design-based learning also give 

educators the chance to feel the excitement and possibility that these experiences will bring for 

their students (Crichton & Carter, 2015; Doppelt et al., 2009; Macintyre Latta & Crichton, 2015). 

See Appendix 1 for a summary of the SHIFT Lab program components. 

RECONTEXTUALIZING FAILURE 

We need to engage the concept of ‘failure’ in our diverse learning contexts to support learners to 

broaden, build complexity, and de-personalize failure. Fostering the fail-positive component of 

design thinking and the Maker Movement (Dougherty, 2013; Gutwill, Hido, & Sindorf, 2015; 

Martin, 2015), offers opportunities for learners to redefine failure for themselves and in their 

learning environments. The failures in authentic, design-based learning experiences occur quickly 
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and with momentum, helping learners to better understand problems, create solutions, and build 

their creative confidence through small iterations upon prototypes (Carroll et al., 2010; Kapur, 

2008). Indeed, the “fail fast, learn faster” approach of the design thinking bias to action is well 

suited to learning in the 21st century world (Long, 2012, p. 18). In design thinking tasks, failures 

can occur with designs, ideas, material choice for a prototype, insufficient time, and lack of 

background knowledge, to a name a few sources. The feedback loops integrated into the design 

thinking cycle highlight those small failures and allow for critical reflection and time for 

iteration. 

DISCIPLINE-BASED TASK DESIGN TO FAIL POSITIVE 

One negative perception of failure in education is connected to a perceived lack of student effort, 

rooted in an inability to engage students in their learning, to stoke the fires of intrinsic 

motivation. A challenge at the core of this issue is that Millennials are “differently motivated” 

than previous generations and are looking to offer meaningful contributions to the world 

(Wagner, 2012). Design thinking offers the possibility of student-created learning from start to 

finish, through authentic challenges that empower learners to make change in real time (Bennett 

and Monaghan, 2013; Long, 2012). A grade five teacher in the 2015-16 SHIFT Lab cohort is 

empowering his students as design thinkers to find challenges in their community they are 

interested in addressing through his Design Declaration work: “How might we create 

opportunities for learners to become active community members through meaningful inquiries 

that encourage creativity, resilience and empowerment?” In SHIFT Lab, educators experience 

cycles of failure and iteration with their Design Declarations as they encounter challenges with 

time, resources, and larger structural forces. The design thinking pedagogical framework has 

learners testing assumptions, responding to real world constraints, offering flexible solutions and, 
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as Long (2012) states, “such a pedagogical framework naturally provides learners with the 

thinking tools to respond to an unpredictable future while remaining focused on the human 

experience” (p. 18). Looking specifically at the notion of Teachers as Designers of Learning 

(Friesen, 2009) building a fail-positive learning environment helps to enhance students’ learning 

experiences by making public students’ responsive self-direction for learning, through 

in-the-moment self-assessment, and future-planning for success. Failure can be reframed in 

education not through comparison, i.e. as an inability to meet grade expectations, but rather from 

a growth mindset expectation that every learner be challenged by, and supported to achieve, their 

own high standard of what their learning could be (Dweck, 2006; Masters, 2014). The design 

thinking process encourages what Tough refers to as “cognitive flexibility” (2012, p. 114) 

through divergent thinking, and yet it also needs to be balanced with “cognitive control” (Tough, 

2012, p. 114), in having the discipline and motivation to continue the cycles of iteration. The 

research on “grit” highlights how resilience with failure dove-tailed with a commitment to a 

practice over time leads to success in multiple contexts (Duckworth, Peterson, Matthews, & 

Keely, 2007), connects the small failures of “iteration” in the design thinking cycle with the 

pursuit of effectively designed projects in a manner that fits fail-positive work with teachers and 

students. 

CONSTRUCTING LEARNING ENVIRONMENTS TO FAIL POSITIVE 

Some educators argue the word ‘failure’ does not integrate the subtleties of creativity, continuous 

improvement, process over product, passion, and resilience that are inherent in the iterative 

process of design-based learning (Martinez & Stager, 2013; Ryoo, et al., 2015). However, we 

embrace the concept of failure and the word itself in our practice at TELUS Spark because we 
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actively work to minimize the negative, personal impact of the word. Much like Ed Catmull 

describes in Creativity, Inc, 

We can accept that any given idea may not work and yet minimize our fear of failure because 

we believe we will get there in the end. When we trust the process, we remember that we are 

resilient, that we’ve experienced discouragement before, only to come out the other side 

(2014, p. 81). 

We also work hard to balance our environment of high standards of innovation with genuine care 

and support to help our team at TELUS Spark and the learners we work with feel brave, 

developing their “intellectual courage” (Gutwill, Hido, & Sindorf, 2015, p. 158) without 

judgement, important ingredients for growth mindset (Dweck, 2006, p.196-197). Many of the 

teachers whom we collaborate with in SHIFT Lab refer to themselves as “recovering 

perfectionists” and, as Calgary Board of Education learning leader and SHIFT Lab alumni, 

Michelle Chastko, states: 

I would say that the biggest shift [in my practice] is that failure is something that I’m striving 

to do more of, because it’s not something I tend to do a lot of. Failure is okay and it’s just how 

to pick yourself back up again (TELUS Spark, 2014). 

However, we have learned that supporting the development of a fail positive culture in a learning 

environment takes more than one champion. As a result, educators who apply to the program 

receive more points in the application process for applying as a team with colleagues from their 

school. In the elementary classroom setting, students have embraced learning in a fail-positive 

environment, by engaging with the act of offering compliments, drawing on ‘positive 

conversation’ and taking up ‘design challenges.’ These experiences apply to the development of 

resilience through experience (Tough, 2012) and elicit inventive thinking (Kelly, 2012).  Drawing 

on specific learning tasks that inquire into changes in our local community, fail-positive 
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design-thinking opportunities have helped to create a more empathic, and conscientious, 

classroom community. Moving forward with SHIFT Lab, we are working to integrate the 

research on teaching neuroplasticity to educators and students.  Connecting to Dweck's (2006) 

work on Growth mindset, we plan to utilize the research offering a metacognitive understanding 

of failure and its role in personal growth (Dubinsky, Roehrig, & Varma, 2013).  As this applies in 

the elementary setting, action research in SHIFT Lab teacher collaborators’ classrooms has 

allowed students to build on each other as learners, and see each others’ failures as opportunities 

to engage in active discussion, that have led toward work in critical thinking.  Our practices as 

educators are always in cycles of iteration and we will continue to experience, and model, 

fail-positive through our work with learners. 

CONCLUSION 

Through engaging educators with the design thinking process in the SHIFT Lab professional 

learning program, we have begun to see a shift in perception from ‘failure as end’ to ‘failure as 

iteration.’ Immersing educators in the kinds of authentic, design-based learning experiences their 

students will undertake is inviting opportunities for reflection upon failure and opportunities to 

empathize with their learners when designing learning themselves. At the elementary classroom 

level, this builds conversation among the students, as they work toward development as citizens 

of the learning community.  The future of this work will involve greater focus on growth mindset 

and neuroplasticity as well as collaborations with administrators and larger teams of educators at 

schools to encourage broader and deeper fail-positive culture development. 



Nemcsok & Goldberg 

IDEAS 2016 198 

References 

Alberta Learning. (1996). Science (Elementary [Program of Studies]. Edmonton, Canada: Alberta 

Learning.

Bennett, D., & Monaghan, P. (2013) NYSCI Design Lab: No bored kids. In M. Honey & D. E. 

Kanter (Eds.), Design, make, play: Growing the next generation of STEM innovators. 

(pp.34-49) New York, NY: Routledge. 

Bevan, B., Gutwill, J.., Petrich, M., & Wilkinson, K. (2015). Learning through STEM-rich 

tinkering: Findings from a jointly negotiated research project taken up in practice. Science 

Education, 99(1), 98-120. 

CAISE. (2011). Informal science institutions and teachers: Partners in education. ASTC 

Dimensions, May/June, 4-6. 

Carroll, M., Goldman, S., Britos, L., Koh, J., Royalty, A., & Hornstein, M. (2010). Destination, 

imagination and the fires within: Design thinking in a middle school classroom. International 

Journal of Art & Design Education, 29(1), 37-53.  

Catmull, E. & Wallace, A. (2014). Creativity, Inc. Overcoming the unseen forces that stand in the 

way of true inspiration. Toronto: Random House Canada. 

Crichton, S. & Carter, D. (2015) Taking making into the schools: An immersive professional 

development approach. In M. Neiss & H. Gillow-Wiles (Eds.). Handbook of Research on 

Teacher Education in the Digital Age, (pp.412-439), IGI Global. 

Doppelt, Y., Schunn, C., Silk, E., Mehalik, M., Reynolds, B., & Ward, E. (2009) Evaluating the 

impact of a facilitated learning community approach to professional development on teacher 



Nemcsok & Goldberg 

IDEAS 2016                                                                                                                               199 
 

practice and student achievement. Research in Science & Technological Education. 27(3), 

339-354. 

Dougherty, D. (2013). The maker mindset. In M. Honey & D.E. Kanter, (Eds.), Design, make, 

play: Growing the next generation of STEM innovators (pp. 7-11). New York: Routledge. 

Dubinsky, J.M., Roehrig, G., & Varma, S. (2013) Infusing neuroscience into teacher professional 

development. Educational Researcher, 42, 317-329. 

Duckworth, A., Peterson, C., Matthews, M., Keely, D. (2007). Grit: Perseverance and passion for 

long-term goals. Journal of Personality and Social Psychology, 92(6), 1087- 1101. 

Dweck, C. (2006). Mindset: The new psychology of success. New York: Balantine Books.  

Dyer, J., Gregersen, H. & Christensen, C. (2011). The innovator’s DNA: Mastering the five skills 

of disruptive innovators. Boston: Harvard Business Review Press. 

Friesen, S. (2009). What did you do in school today? Teaching Effectiveness: A Framework and 

Rubric. Toronto: Canadian Education Association. 

Guskey, T. (2000). Evaluating professional development. Thousand Oaks, CA: Corwin Press.  

Gutwill, J.P., Hido, N., & Sindorf, L. (2015). Research to practice: Observing learning in 

tinkering activities. Curator: The Museum Journal, 58(2), 151-168. 

Hill, H. (2004). Professional development standards and practices in elementary school 

mathematics. The Elementary School Journal. 104(3), 215–31. 

 TELUS Spark. (2015). It all started with a spark. Retrieved from: 

http://www.sparkscience.ca/about-us 

Kapur, M. (2008). Productive failure. Cognition and Instruction, 26(3), 379–424. 



Nemcsok & Goldberg 

IDEAS 2016 200 

Kelly, R. (2012).  Educating for creativity: A global conversation.  Calgary:  Brush Education.  

Long, C. (2012). Teach your students to fail better with design thinking. Learning & Leading 

with Technology, 39(5), 16-20. 

Macintyre Latta, M., & Crichton, S. (2015). Innovation’s renewing potential: Seeing and acting 

mindfully within the fecundity of educative experiences. Education & Culture: The Journal of 

the John Dewey Society, 31(2), 27-38. 

Martin, L. (2015). The promise of the Maker Movement for education. Journal of Pre-College 

Engineering Education Research, 5(1), 30-39. 

Martinez, S. L., & Stager, G. (2013). Invent to learn: Making, tinkering, and engineering in the 

classroom. Torrance: Constructing Modern Knowledge Press. 

Masters, G. (2014). Towards a growth mindset in assessment. Practically Primary, 19(2), 4-7 

Petrich, M., Wilkinson, K., & Bevan, B. (2013). It looks like fun, but are they learning? In M. 

Honey., & D. Kanter (Eds.), Design, make, play: Growing the next generation of STEM 

innovators (pp. 50-70). New York: Routledge. 

Ryoo, J., Bulalacao, N., Kekelis, L., McLeod, E. & Henriquez, B. (2015). Tinkering with 

“Failure”: Equity, learning, and the iterative design process. FabLearn 2015 Conference at 

Stanford University, September 2015. Retrieved September 5, 2015 from 

http://www.techbridgegirls.org/index.php?id=22. 

TELUS Spark. (2014, September 4). SHIFT Lab 2014-15: Embracing design thinking & making - 

July start [video file]. Retrieved from 

https://www.youtube.com/watch?v=M05dTPHDdvk&list=PLs20qeDFjpAGBcAMchKPz4Qu

4gMYi3cd0&index=7 



Nemcsok & Goldberg 

IDEAS 2016 201 

Timperley, H.S. (2011). Realizing the power in professional learning. Berkshire, England: 

McGraw-Hill Education. 

Tough, P. (2012). How children succeed: Grit, curiosity, and the hidden power of character. New 

York: Houghton Mifflin Harcourt Publishing Company. 

Wagner, T. (2012). Creating innovators: The making of young people who will change the world. 

New York: Scribner. 



Nemcsok & Goldberg 

IDEAS 2016 202 

Appendix 1 

To put the SHIFT Lab program in context, one must first understand TELUS Spark and how it 

fits into the learning landscape in Alberta, Canada. TELUS Spark is a new kind of science centre, 

weaving together science, technology, engineering, art, and math through immersive learning 

experiences that help learners to develop 21st century skills to be effective innovators in an 

ever-changing world. At TELUS Spark, we use the design thinking process to pursue our 

mission: “we are a role model and force for innovation that drives positive change” (It all started, 

2016). Our collaborative, iterative learning with educators through our professional learning 

program serves as direct fulfilment of our mission, as our work with educators is amplified 

through their work with hundreds of students over each of their careers. SHIFT Lab engages 

educators in a one-year learning journey that includes conferences, a summer intensive, an online 

community, workshops, and support on individual project work called Design Declarations. 

Immersed in the design-thinking culture and experiences of TELUS Spark in five, full-days of 

workshops during the summer intensive, educators build resilience as learners and empathy for 

their students. Throughout the year the teachers stay connected to the cohort and TELUS Spark 

as volunteers, through additional workshops, an online community and evening Community of 

Practice meetings. Through this continued immersion and connection, the SHIFT Lab teachers 

shift their practices and design learning for their students with a focus on engagement, empathy, 

construction, multiple entry points, inquiry and many other best practices for 21st century 

learning. The Design Declaration component supports SHIFT Lab educators through a design 

thinking cycle focused on their practice and authentic prototyping and iteration cycles. 
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ADDRESSING THE CHALLENGE OF DIFFERENTIATION IN 
ELEMENTARY MATHEMATICS CLASSROOMS 

Paulino Preciado Babb      Martina Metz       Soroush Sabbaghan       Geoffrey Pinchbeck 
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Addressing students’ diversity of skills and knowledge for mathematics instruction 

has been a common challenge for teachers. This paper reports results from an 

innovative partnership of school district, university and curricular material 

developers aimed at improving mathematics instruction at elementary level. We 

report successful cases of lessons enacting instructional practices that engage all 

students in the classroom, ensure they meet expected outcomes, and challenge them 

with further bonuses. The cases are analyzed based on mastery of learning, with a 

particular focus on continual assessment during class. We also include challenges 

we have faced in supporting teachers as they incorporate these practices in their 

daily teaching. 

Keywords: Mathematics teacher knowledge; student diversity; mastery of 

learning; formative assessment. 

Academics have emphasised the importance of differentiated instruction for several decades 

(Bloom, 1968, Guskey, 2010), and there is now an extensive body of literature on formative 

assessment (e.g. Chappuis, 2015; Stiggins, Arter, Chappuis, & Chappuis, 2004; Wiliam, 2011); 
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however, suggestions for teachers’ immediate responses to in-class assessment are not as 

common. This paper addresses the approach to differentiation in mathematics instruction adopted 

in the Math Minds initiative, a partnership aimed at improving mathematics instruction at the 

elementary level—more details about the initiative and previous research results can be found in 

Metz, Sabbaghan, Preciado Babb, & Davis (2015), Preciado Babb, Metz, Sabbaghan, & Davis, 

(2015), and Sabbaghan, Preciado Babb, Metz, & Davis, (2015). This approach is informed by 

Mastery Learning (Guskey, 2010), the Variation Theory of Learning (Marton, 2015), and 

Intrinsic Motivation (Pink, 2011). We provide examples of differentiation based on continuous 

assessment from lessons in which all students have engaged in the targeted object of learning in a 

way that they met the expectations of the lessons and were further challenged with additional 

mathematical explorations and extensions. We also discuss teachers’ difficulties in the 

implementation of this approach.  

APPROACH TO DIFFERENTIATION 

A key principle of Mastery Learning (Guskey, 2010) is that students should move to the next unit 

of instruction once they have mastered the concepts or skills required to engage in that unit. 

Formative assessment plays an important role in determining when students are ready for the next 

step, as well as in identifying students who have mastered the learning outcome and can be 

engaged in extensions or enrichment material. One of the principles in the Math Minds initiative 

is to assess continually during class with careful attention to critical features of the concepts or 

procedures. This assessment is meant to avoid the need for remediation and, at the same time, to 

challenge students through “bonuses,” which are immediate extensions of the work everyone is 

doing in the classroom. This approach contrasts with other forms of Mastery Learning in (1) the 
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frequency of assessment, (2) the focus on pre-empting instead of remediating, and (3) the scope 

of the enrichment activities. 

In this paper we stress two distinctive features of continuous formative assessment. One feature is 

what Wiliam (2011) called “all students’ response system” (p. 87), in which the teacher receives 

responses from all students at the same time during class. He suggested, for instance, that 

students might write answers to questions on personal mini-boards that are visible to the teacher. 

The teacher may respond with what we, in the initiative, call step-backs (Sabbaghan et al., 2015): 

a form of scaffolding in which the teacher offers simpler tasks or questions that everyone can 

engage in and then continues increasing difficulty—with step-ups—until everyone meets the 

immediate learning objective. The Variation Theory of Learning (Marton, 2015) can inform these 

step-backs and step-ups, as Metz et al. (2015) explained through an analysis of sequences of 

questions that draw attention to features students need to discern to understand particular 

mathematical ideas. We acknowledge that this is not a simple input-output process and that the 

teacher still has to address the complexities of the classroom; however, this feature provides 

specific guidelines for assessment and teacher response. 

The other distinctive feature of our use of continuous formative assessment is the way we 

conceive bonuses. We do not consider these tasks as ‘enrichment,’ because they are direct 

extensions of the work everyone is doing in class. This approach contrasts with Mastery Learning 

in which enrichment activities “lie beyond the established curriculum” (Guskey, 2010, p. 56). 

EXAMPLES OF DIFFERENTIATION 

This study involved two elementary schools, each with approximately 150 students. The data 

included video recordings from each teacher at both schools, and classroom observations in one 
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of the schools—more details can be found in Preciado-Babb, et al. (2015), Metz et al., (2015), 

and Sabbaghan et al., (2015). We have observed how students who initially struggled with the 

content successfully completed the tasks in class, as well as how students continued to engage in 

bonus tasks. We show three occurrences stressing different ways in which this form of 

differentiation has been enacted in the classrooms. 

Example #1: Responsive Improvisation 

This example is from a Grade 2 introductory lesson on subtraction. During the lesson, students 

showed answers to the teacher’s questions on their mini-boards. The first two questions involved 

short stories, such as: “If you had five apples and someone takes three of them, how many would 

be left?” Subsequent items were presented as number sentences. Table 1 shows a sequence of 

items students had to work with, indicates whether all students showed a correct answer, and 

notes the type of response offered by the teacher. The table also indicates whether the teacher 

deviated from the original plan, i.e. whether she improvised in response to students’ answers. As 

can be seen in the table, not all students provided correct answers even though the teacher 

provided individual feedback and re-explained the material. Then she improvised the lesson 

sequence by adding easier items, or stepping back, to 7 - 2 and 6 - 4, which involved smaller 

numbers than 8 - 5. Once all students showed a correct answer, she provided a harder 

question—a step-up—before proceeding with the next part of the lesson—which built, but 

differed from, the items in this part. 

During class, students also worked independently on a sequence of similar questions, while the 

teacher walked through the classroom assisting students who required support. Students who 

finished earlier were challenged with variations of the items they had already solved, such as 17 - 

4 after 7 - 4. 
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Item In the lesson plan? All students correct? Teacher’s responses 

7 - 4 = Yes No Feedback and Explanation 

8 - 5 = Yes No Feedback, Explanation and Step-back 

7 - 2 = No No Feedback and Explanation 

6 - 4 = No Yes Step-up 

9 - 3 = No Yes Proceed with the next part 

Table 1: Task sequence and teacher’s responses: Responsive improvisation 

Example #2: Team Work 

This lesson involved a combined Grade 4/5 group working on telling time using different 

representations. The final activity of the lesson was to indicate on a timeline the times students 

get up, eat breakfast, brush teeth, etc., using both digital and analog formats. The teacher assessed 

continuously, making sure every student was ready for each next step of the lesson. The class 

started by identifying the hour and minute hands on the clock. Then, students were asked to read 

the time from an analog clock. First, the focus was only on the hour hand, then on the minute 

hand, and finally on both hands (with minutes restricted to multiples of 5). Table 2 shows the 

teacher’s responses in a part of the lesson in which she provided easier questions, or step-backs: 

8:30 is easier than 12:15 and 8:25 due to the half mark. Once all but three students showed 

correct answers, the class began working in pairs: One student said a time and the other had to 

indicate it on a mini-clock (with students alternating roles). The teacher walked through the class 

checking on all students, but dedicating particular attention to the three students who did not 

initially provide correct answers. It is not possible from the video to hypothesize the source of 
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misconception or difficulty these students experienced; however, teacher’s intervention seemed 

effective, as everyone in the class succeeded in providing correct answers.   

Item In the lesson plan? All students correct? Teacher responses 

8:25  Yes No Feedback and Explanation 

12:15 Yes No Feedback and Explanation, Step-back 

8:30 No Yes Step-up 

4:15 Yes Yes Step-up 

6:45 Yes No Proceeded with the next part 

Team work Yes No Systematically assisted students 

Table 2: Task sequence and teacher’s responses: Team work 

The teacher offered a bonus question on the board during the second part: “It is 2:45. I have to 

leave in 20 minutes. What time will I have to leave?” Students who already understood how to 

indicate time on the analog clock were encouraged to challenge their partners with questions 

similar to this one.  

Example #3: Individual Assistance 

This is an excerpt from a Grade 2 class on the language for comparing two numbers. The teacher 

showed an image on the board with a row of spiders and a row of ants and asked how many more 

spiders than ants were there. Students wrote their answers on their mini-boards, and the teacher 

asked them to show their answers at the same time. The teacher repeated similar questions, but 

just with numbers, as shown in Table 3. Most students’ answers were correct; however, one 

student struggled with “How many more is 9 than 3?” The teacher supported this student 
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individually and then asked all students to show their answers: All students showed correct 

answers and then the class moved to the next part of the lesson: individual practice.  

As in the previous case, the video does not allow hypothesizing regarding the reason for the 

student’s struggle, but the teacher’s intervention seemed to be effective for supporting this 

student. 

Item In the lesson plan? All students correct? Teacher responses 

How many more is 

9 than 3? 

Yes Yes Assist one student, Proceed to 

the next part of the lesson 

Individual practice Yes Yes Walked through the room 

while assessing children 

Table 3: Task sequence and teacher’s responses: Individual assistance 

 
 
 

Original task Bonus 

9 is __ more than 6 

6 is __ more than 2 

10 is __ more than 7 

8 is ___ more than 4 

12 is __ more than 6 

16 is __ more than 7 

19 is __ more than 10 

20 is __ more than 10 

Table 4: Practice items (first column) and bonus items (Second column): Individual assistance 

During individual practice, the teacher supported the student who had struggled, then moved 

through the classroom to other tables providing feedback and assistance. She gave a bonus for 
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students who had finished their practice, as shown in Table 4. The student who initially struggled 

completed the bonus successfully. 

CONCLUSION 

The three examples we have provided show how three teachers used continuous assessment to 

respond immediately to all students in their classes. The use of step-backs contrasts with the 

common focus on remediation that is evident in different forms of Mastery Learning (Guskey, 

2010). These examples also show students engaging in bonus questions that are direct extensions 

of the work everyone was doing in the class. This also contrasts with the enrichment and 

extension activities typical of Mastery Learning, in which advanced students engage in different 

activities that extend beyond the curriculum. Moreover, in our work, ‘non-advanced’ students 

could address the same bonus material, as demonstrated by the student who initially struggled 

with the questions in Example #3. 

This approach to differentiation is not based on selecting different activities for each student, but 

on selecting a level of difficulty appropriate to each student within the same activity. The two 

stressed features, namely, continuous assessment of all students and the use of bonus tasks, help 

to address the diversity of ability and knowledge in the classroom. 

We have found, nevertheless, that teachers have difficulties implementing this approach to 

assessment (Preciado Babb, et al., 2015). Teachers in the initiative have identified creating 

bonuses as particularly challenging. We have also seen teachers focused more on completing the 

material than making sure everyone was ready to move on. Finally, teachers tended to rely more 

on feedback and explanations in their responses to assessment during class, with less 

consideration of step-backs and step-ups. In fact, we believe that teachers’ responses in the 
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examples provided in this paper could have been even more effective if careful attention to 

variation was considered. 

We conclude by stressing the need to continue addressing the ways in which teachers respond to 

assessment for all students in class. Marton’s (2015) Variation Theory of Learning provides a 

framework for both investigating this topic and for informing teacher’s practice, especially for 

improvising tasks and questions in response to continuous feedback from students during class.  
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JUXTAPOSING MATHEMATICAL EXTENSIONS WITH 
COGNITIVELY LOADED QUESTIONS IN THE MATHEMATICS 

CLASSROOM 
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Ayman Aljarrah        Brent Davis 
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Providing mathematical extensions (i.e. bonus questions) intended to evoke deep 

mathematical thinking after students complete assigned tasks is challenging for 

teachers. In this paper, we use the Variation Theory of Learning to challenge a 

common misconception that mathematical extensions should include many 

interrelated elements and impose a high cognitive load to promote deeper thinking. 

We present an analysis of observed extensions and provide alternative routes. 

Pedagogical implications for the design of mathematical extensions are presented.       

Keywords: Mathematical knowledge for teaching; mathematical extensions 

INTRODUCTION AND PURPOSE 

In the field of mathematics education, the fact that students learn at different paces is well 

established. One explanation for this phenomenon is that different students require various 

durations of learning time to attain the same degree of mastery (Bloom, 1981; Carroll, 1963). As 

a result, mathematics educators have developed strategies to enrich learning for those early 

finishers. For instance, Guskey (2010) suggested offering enrichment or extension activities to 

those students who have mastered the instructed concept. Similarly, Mighton (2011) proposed the 
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idea of bonuses, which are in-class activities, intended to extend and deepen students’ 

mathematical understanding.  

From the onset in the Math Minds initiative – a five-year partnership between a funder, a large 

school district, a mathematical charity, a children’s support group, and a university education 

faculty – we encouraged teachers to provide students with lesson-focused extensions or bonus 

questions (see Preciado Babb, Metz, Sabbaghan, & Davis, 2015). However, we did not precisely 

define what bonus questions were. Instead, we presented strategies outlining possibilities for 

development that drew from the resource used in the initiative. An analysis of documented 

classroom observations and teacher interviews indicated that teachers perceived bonus questions 

as extra challenges, and indicated that the purpose of such extensions was to deepen students’ 

mathematical understanding (Preciado-Babb, et al., 2015). Furthermore, our inquiry revealed that 

many of the bonus questions offered in class demanded higher levels of intrinsic cognitive load in 

comparison to those activities offered in the resource. After two years of studying various forms 

of bonus questions we now describe them as a thread of appropriate variation that comes after 

the lesson focus has become an explicit object for the learner. With the intention to survey 

whether tasks that impose higher cognitive load also induce deeper mathematical thinking, we 

present a case where a teacher introduced two bonus questions – one with high cognitive load and 

one with low cognitive load – and offer considerations regarding how questions with low 

cognitive load can promote novel mathematical thinking. We also suggest variations aimed to 

extend the lesson objective based on our new definition.    
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BACKGROUND 

Before moving forward, we would like to provide a concise definition of the object of learning 

and offer a brief summary of intrinsic cognitive load. We would also like to outline the features 

of the resource used in the Math Minds initiative as they relate to the topic of this paper.   

The object of learning is an important component of Marton’s (2015) Variation Theory of 

Learning. Variation Theory proposes that new understanding involves experiencing variance 

against a background of invariance. For example, in order to fully understand the concept of a 

ripe tomato (the object of learning), you need to understand that all ripe tomatoes are red. If you 

cannot see the redness of a tomato, you will not be able to discern whether a tomato is ripe. In 

this case, the redness of a tomato is a critical feature to understand the object of learning (ripe 

tomato). Applying principles of structured variation, teaching this concept involves a sequence of 

tasks where learners would experience variation in the dimension of colour so as to discern 

redness. This might be a sequence where we show several parings where in each instance one 

tomato is red and the other is not red (and saying that the ripe tomato is the red one) allowing us 

to structure the learners’ awareness to experience the phenomenon of a ripe tomato in the 

intended way.  

Cognitive Load Theory stipulates that in order to facilitate learning, cognitive load must be kept 

at a manageable level. While there are three sources of cognitive load (intrinsic, extraneous, and 

germane), this study focuses on intrinsic cognitive load. The main generator of intrinsic cognitive 

load is element interactivity (Sweller & Chandler, 1991). When learners are required to draw 

upon multiple elements of information and integrate them to complete a task, it is very likely that 

they would perceive the task as complicated. For example, learning to memorise a mathematical 

formula, such as the area of a circle (A = πr2), would impose a low intrinsic load. To process this 
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information, students simply need to consider the five elements of this information in isolation 

(without knowing what they are), as if they were memorizing a five-digit number. However, 

asking students to apply the formula (A = πr2) to a mathematical problem requires the learner to 

relate and compare elements of the formula with other learning elements in the problem. This 

task is more complicated than memorizing the formula and imposes a higher cognitive load.  

JUMP Math – the resource used in the Math Minds initiative – includes student practice books, 

teachers’ guides, and prepared SmartBoard slides. The pedagogical structure often observed in 

the resource was first characterized as micro-level scaffolding (Sabbaghan, Preciado Babb, Metz, 

& Davis, 2015), which involves “stepping-back” to a point where the teacher is sure that all 

students can apply their knowledge correctly and independently and reformulating instruction to 

address students’ specific difficulties. We later added the notion of micro-discernment to the 

pedagogical structure, which involves breaking concepts and skills into small, carefully 

sequenced steps, where new pieces of information are highlighted by being the only element of 

change. Teachers are expected to both assess whether students have successfully discerned the 

critical features of the object of learning and to be responsive to students’ needs before new 

variations are introduced. When the majority of the students demonstrate that they can apply the 

newly instructed micro-concepts independently and correctly, the teacher assigns practice 

activities so as to consolidate the concept.  

OBSERVED LESSON 

We observed a lesson in the fourth grade on pictographs, where the object of learning was data 

representation by grouping. The teacher began the lesson by showing a slide (see Figure 1) 

defining scale. Next, he asked students to write the number of books that the two circles 

represented (each representing five) on their portable whiteboards. Students wrote their answers 
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and showed them to the teacher. Here, we did not observe any incorrect responses. Next, the 

teacher showed a slide with four circles, then six circles, each time asking for the numerical 

value. For each activity, students wrote down their answers and showed them to the teacher. No 

incorrect responses were observed.  

The teacher then changed the scale so that each circle represented three books. He asked students 

to show him the number of books for five circles. No incorrect responses were observed.     

Figure 1: First slide introducing scale (JUMP Math, 2012; PDM 4-4, Slide 1). 

In the next slide (see Figure 2), tallies were introduced as a pre-step for representing numbers as 

pictographs. The teacher continued the lesson by asking students to show him the tallies for two 

circles. 

Figure 2: Second slide utilizing tallies (JUMP Math, 2012; PDM 4-4, Slide 4). 
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Here, we noticed that some of the students did not answer the question correctly, as shown in 

Section A in Figure 3. The teacher responded by asking students who did not answer correctly to 

state how many books each circle represented. When students responded by saying the correct 

answer (i.e., 5), the teacher asked students to imagine that the tallies were books and asked the 

question again. This time, everyone answered correctly as seen in Section B in Figure 3.  

Section A Section B 

  
  Figure 3: Example of incorrect, and self-corrected answer.  

The teacher then proceeded to change the scale, indicating that each circle now represented three 

books. He asked students to show him the number of circles for the tallies in Figure 5.  

 
Figure 5: Task requiring regrouping tallies (JUMP Math, 2012; PDM 4-4, Slide 6).  

Some students initially had difficulty answering this question. However, when the teacher 

reminded the students that the scale was three and not five, all students answered the question 

correctly. Finally, the teacher gave the bonus question (henceforth B1) displayed in Figure 6. 
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Figure 6: First bonus question (B1; JUMP Math, 2012; PDM 4-4, Slide 10). 

The response from some students was immediate. Although other students eventually provided 

the correct answer, we observed that some students did not engage with the question. The teacher 

then provided the answers for B1 and explained how they were obtained. Next, he assigned 

activities in the resource’s practice book corresponding with the lesson on pictographs. Then, he 

began monitoring students’ progress and answered individual questions. After about 10 minutes, 

when a group of students had completed the assigned activities, the teacher revealed a class 

bonus question (henceforth B2, see Figure 7). He explained what students were to do and 

returned to answering questions for students who had not yet finished. Some students 

successfully completed the task and were praised. However, additional extensions were not 

provided.   

Figure 7: Second bonus question (B2). 
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DISCUSSION 

Pictographs are a form of data representation, that require the application of grouping. Therefore, 

in order to achieve the object of learning, had to discern critical features related to grouping 

dimensions of various scales. In the lesson we observed, it seems that bonus questions were 

presented when the teacher was convinced that his students had realized this object of learning.   

Prior to the introduction of B1, all the elements of each independent section of the question (i.e. 

the circles, scale, total) had been previously introduced and the students had demonstrated that 

they knew how to apply the critical features correctly and independently. However, what B1 

required was different from what had been practiced with the students during the lesson. In all the 

previous questions, the scale and the number of symbols were given, and students were asked to 

find the total. In B1, the total and number of symbols is given, and the question asks for the scale. 

As the procedure to answer such a question was not practiced, engagement with it is likely to 

promote deeper mathematical thinking, because the question requires a novel application of the 

critical features. 

 The second bonus question, B2, includes different elements. As with B1, all elements in the 

problem were already presented. Although the items of the problem are not interdependent, 

answering them requires representing the various combinations of symbols in numeric form. 

Once this step is competed, students can proceed to provide answers to the three subsequent 

questions. The number of elements and steps that students need to attend to in B2 is significantly 

more than in B1. Therefore, B2 imposes a higher intrinsic cognitive load.  

Intrinsic cognitive load aside, the procedure required to solve B2 had already been practiced in 

class. Therefore, B2 does not seem to promote any novel modes of thinking related to grouping 

as a mathematical construct. In other words, due to the high intrinsic cognitive load, students may 
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perceive B2 as difficult and complicated. However, as novel modes of thinking are not required 

here, successfully completing B2 does not particularly expand students’ mathematical horizon on 

the topic of grouping.    

Highlighting the object of learning, one appropriate trajectory of variation after B1 could be to 

ask students to find two ways of grouping 30, which requires the identification of the scale and 

the number of symbols in the process (B3). Thirty has eight factors (i.e., 1, 2, 3, 5, 6, 10, 15), so 

whatever groupings the students create, we can then ask for another scale (up to six more). Again, 

every element in this question (scale, symbols, and total) had been previously introduced and 

practiced. Furthermore, the question does not impose a high cognitive load, as the number of 

interacting elements is limited. However, approaching this question requires novel modes of 

thinking regarding grouping, because the procedure to obtain the answer was not presented in this 

lesson. Finally, when/if students are able to discern all eight scales, we could provoke even 

deeper thinking by asking why they cannot produce other scales without using partial symbols.  

If students are able to completely and independently answer the variations posed in B3, a possible 

next step would be to go to a higher level of abstraction. For example, we could ask students to 

identify a number that can be grouped using five different scales (B4, the answer is 16). Students 

offered this question would have demonstrated mastery in using the elements required in B4 by 

completing B3. However, B4 requires new modes of engagement with the object of learning as 

none of the elements in the question is given. Therefore, we feel that B4 can potentially take 

students to the edge of their mathematical competence on grouping.     
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CONCLUSION 

We used Variation Theory of Learning to challenge a common misconception that mathematical 

extensions should include many interrelated elements and impose a high cognitive load to 

promote deeper thinking. Our results showed that in many cases, teachers associate deeper 

mathematical thinking with higher intrinsic cognitive load. Our inquiry into bonus questions has 

revealed that high intrinsic cognitive load does not necessarily evoke deep understanding of the 

object of learning. In fact, we suggest that bonus questions imposing low cognitive load could 

engage students in novel modes of thinking and extend their mathematical understanding. 
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STUDENTS’ EXPERIENCES OF GROUP WORK REVEALED 
THROUGH MATHEMATICS AUTOBIOGRAPHIES  
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Collaboration and collective problem solving have been promoted as essential 

components of the 21st century skills and can be fostered through group work. Yet 

we know little about how students are experiencing group work in Canadian 

mathematics classrooms. Our analysis of Kindergarten to Grade 9 students’ 

mathematical autobiographies shows that most students perceived group work as a 

way of offering and/or receiving help for individualized tasks but not necessarily as 

an opportunity for creative collaboration. Based on our analysis, we discuss the 

pedagogical implications for designing classrooms that can foster meaningful 

collaboration. 

Keywords: Learning, mathematics, groups, experience, collaboration 

PERSPECTIVES ON STUDYING STUDENTS’ EXPERIENCES OF GROUP WORK 

In mathematics classrooms, group work has been used to promote a wide range of mathematics 

learning.	Collaboration, problem solving, and learning how to learn—essential components of the 

21st century skills needed for navigating a rapidly changing society—can be developed through 

group work (Darling-Hammond et al., 2008; Trilling & Fadel, 2009). Moreover, beyond 

individual-level thinking and understanding, group work can foster collective mathematical 

thinking (Towers & Martin, 2014). Friesen (2009) promotes strong student relationships in the 
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classroom as a basis for facilitating learning, and group work or pair work structures are 

frequently used in Canadian mathematics classrooms. Yet we still know little about students’ 

perspectives on their experiences of group work in these settings. In this paper, we examine 

students’ experiences of collaboration for mathematics, with the aim of strengthening the design 

of mathematics classroom practices in Canadian schools. 

Both cognitive and social aspects of learning through group work have been researched by the 

mathematics education community (e.g., Barron, 2003; Esmonde, 2009; Ryve, Nilsson, & 

Pettersson, 2013; Takeuchi, 2016; Yackel, Cobb, & Wood, 1991). Research on complex 

instruction, which utilizes ‘group-worthy’ tasks and group accountability systems, has proven to 

promote both collaboration among students and high mathematics achievement (Boaler, 2006). 

During group work, students simultaneously engage in “a content space (consisting of the 

problem to be solved) and a relational space (consisting of the interactional challenges and 

opportunities)” (Barron, 2003, p. 310). It is thus important to examine students’ experiences of 

group work holistically and with reference to both cognitive and social aspects of learning 

mathematics.  

Towers (see, e.g., Martin & Towers, 2015; Towers & Martin, 2014) has studied extensively the 

ways in which collective mathematical understanding grows when groups collaborate in 

particular ways and we bring this theoretical positioning to our present study. We were, therefore, 

predisposed to think positively about the way that certain forms of collaboration can occasion 

learning and were surprised by some of what we heard from students in this study about their 

experiences of group work. We say more about this in our findings and discussion sections. 
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METHODS 

The study from which the findings presented here are derived explores students’ experiences of 

learning mathematics in Canadian schools and post-secondary institutions. Here, we focus on 

students’ group work experiences revealed through students’ mathematics 

autobiographies—autobiographical accounts of learning mathematics in schools and at home. 

The data we present here were gathered in the province of Alberta, Canada. The study’s 

participants are Kindergarten to Grade 12 students, post-secondary students, and members of the 

general public, but we focus here on data collected in the first phase of the study, which includes 

students from Kindergarten to Grade 9. Forms of data include semi-structured interviews, 

drawings (that represent participants’ ideas about what mathematics is, as well as their feelings 

when doing mathematics), and written and oral mathematics autobiographies. To date, 94 

interviews with Kindergarten to Grade 9 students (41 girls and 53 boys) have been conducted. 

All of the interviews were transcribed verbatim. We coded the transcripts, using Nvivo, by 

focusing on students’ preferences regarding, and descriptions of, group work and/or pair work in 

mathematics classrooms. In order to reveal students’ images of mathematics learning, in relation 

to their experiences of group work, we also looked at students’ drawings to examine how 

students represented mathematics learning in the school.   

FINDINGS 

Students reported that their teachers often used group work or pair work but the ways in which, 

and the extent to which, group work was used varied. Tasks that were used for group work also 

varied. In some classes, students worked as a group for projects. In other classes, students 
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engaged in a worksheet assigned by the teacher, through group work or pair work. However, 

there was no mention of tasks that were specifically tailored towards group work. 

While group work and pair work were used regularly in our respondents’ mathematics 

classrooms, students’ autobiographical interviews and drawings did not communicate an image 

of collaboration and working with others for mathematics learning. In students’ drawings, most 

of the students represented isolated and individualistic images of classroom mathematics 

learning. One of the main themes of student drawings was a student sitting at a desk working 

alone (see Figure 1 for a representative drawing from our dataset). The student who drew this 

particular picture described it as follows: 

So there’s my desk. And if there is a whole bunch of noise around me I get people yelling out 

answers and yelling stuff then I get scrambled. I had one number in mind when it is quiet and 

then I get a whole bunch of numbers thrown everywhere. (Grade 5 student, boy) 

Figure 1: Student drawing depicting an isolated self sitting at a desk 

The drawing and the description provide an image of a classroom where other students’ 

utterances are considered as noise and distraction. This student felt he was “scrambled” with 

noise and yelling in the classroom, and he preferred working alone, quietly, on a mathematics 
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problem. It is noteworthy that this student drew a picture of himself surrounded by numbers and 

the multiplication symbol. In describing what he is currently learning in his mathematics 

classroom, he answered: “Well, we’re just um, going to do a multiplication test.” As such, 

students’ images of collaboration in mathematics classroom are not independent from the tasks 

and activities on which they are working. The pressure to perform well on the test possibly 

affected his image of others as a distraction.  

Our data reveal that most of the students perceived group work as a way of offering and/or 

receiving help for individualized tasks (e.g., worksheets) but not necessarily as an opportunity for 

creative collaboration. For example, the following quote represents how students viewed group 

work mostly as a way of receiving help: “There are other people to help you with math equations

that are normally a lot better.”

While 29.4 % of the students preferred group work and/or pair work to individual work, the 

number of students who recognized the benefits of working collectively with others other than 

offering/receiving help was rather small (8.5%) and in fact many students did not recognize the 

benefit of working with others despite often being asked to work in groups. Some students 

lamented that working alone would be more effective because they would not have to be 

challenged. Here is one such example: “I prefer working alone just because I feel as though I

don’t question as much. If I’m working with someone else and we get separate answers, then it 

just creates [a] big dilemma.” Similarly, many students perceived others’ utterances as distracting 

and noisy. The following quotes represent this kind of student disposition towards group work 

and help to explain why students preferred to work alone:  
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“Because then I get more concentration. Because when I’m working with a friend they’re 

talking and I’m trying to work and I say ‘Please will you be quiet?’ and they keep talking.” 

(Grade 1)  

“Because you have your own space and people can’t copy you.” (Grade 2) 

“Because, then you don’t have people distracting you really.” (Grade 5) 

“Because it is more easier because in groups people tend to yell and take control.” (Grade 8) 

While there were students who enjoyed group work and working with others, their images of 

group work tended to be focused on the process of receiving and offering help, rather than the 

process of creative knowledge building. 

TOWARDS THE DESIGN OF MATHEMATICS PEDAGOGY FOR COLLABORATION 

Our findings are important for designing group work pedagogy in mathematics classrooms that 

can foster creative collaboration. Sawyer (2007) explained that creative collaboration among 

group members can be facilitated when the task is new and unfamiliar to all members and 

collective visualization and abstraction are encouraged. In other words, students should feel the 

need for collaboration in order for group work to have a purpose. Group-worthy tasks such as 

those proposed by Cohen and Lotan (2014) promote such creative collaboration by making tasks 

open-ended and requiring complex problem solving and multiple intellectual abilities. Our 

findings are a reminder of the necessity to design group-worthy mathematics tasks that embrace 

students’ questions and dilemmas as a resource for meaningful mathematical learning. We see it 

as important, too, that mathematics teachers discuss with students the purpose of being in a group 

to learn mathematics so that everyone understands how group work can be an aid to learning and 

what to do if the group is not functioning well. Nevertheless, we do not want to presume that 

group work is necessarily and always effective and we take seriously the finding that many 
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students in our study expressed concern about classroom noise generated during group work. 

This finding suggests that more work may need to be done in mathematics teaching to invite 

children to talk about their experiences of group work and to work with them to ensure that their 

experiences in groups are worthwhile ones. 

Another significant pedagogical device that can meaningfully facilitate collaboration is a 

common artefact that makes diverse ways of thinking visible. For example, Towers, Martin, and 

Heater (2013) described a Canadian mathematics classroom that was highly effective in 

facilitating collective thinking. In that classroom, while students were actively talking, their 

verbalizations were not considered as “noise” by other students. One of the key structures of the 

physical environment in that space was the actively-used whiteboard space. All students used the 

whiteboard space as a place to record their working and as a source of ideas. Students in the class 

used others’ work written on the whiteboard as a clue for further developing their ongoing work 

and also as shared intellectual property. In that classroom, “the collective [was] valued as a 

means through which mathematical errors [were] caught and modified, ideas [were] questioned 

and exposed to challenge and verification, and mathematical conventions [were] agreed upon and 

then reinforced” (Towers, Martin, & Heater, 2013, p. 429). Liljedahl (in press) offers a similar 

argument for the use of vertical, shared whiteboards as spaces of joint learning. 

Our analysis of mathematics autobiographies in our present study showed limited genuine 

collaboration among students, despite the frequent use of group work and pair work in Canadian 

classrooms. Elsewhere, drawing on other aspects of the data collected for this study, we have 

shown how students are developing, through their engagement in the culture of school 

mathematics, a narrow vision of the nature of mathematics, one that does not include the full 

territory of mathematical ideas and topics (Towers, Takeuchi, Hall, & Martin, 2015). Our current 
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findings, along with previous research findings, suggest the importance of careful design of tasks 

and classroom configurations that can foster meaningful collaboration and positive dispositions 

towards collective thinking among students.  
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