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Principals play an important role in shaping, encouraging and supporting mathematics teachers 
in their daily work. They also have the responsibility for teachers and students’ welfare. A survey 
of almost 1000 district decision-makers in the U.S, however, found that these administrators tend 
to make decisions about structuring students’ opportunities to learn based on principles of equality 
rather than principles of equity (Herbel-Eisenmann, et al., 2018). Bound with, or with support of, 
regulating policy, principals move their school life forward day by day, being responsible for 
students’ opportunities to learn in all subjects, including mathematics. Conversations and 
interviews with principals in this study focused on understanding the complexities of storylines—
or grand narratives—related to organizing mathematics education for Indigenous and (rather) 
newly migrated students in Norwegian schools. This paper addresses the storylines about these 
minoritized youth, mathematics and languages. 

Our research goal is to understand a range of “available” storylines (Wagner et al., 2019) to 
inform our longitudinal, participatory research project with teachers, administrators, community 
members, youth, and families. We are motivated by the fact that the opportunities that students 
from minoritized groups have for learning mathematics are often diminished as compared to their 
majority group peers due to systemic and institutional issues (Barwell et al., 2007; Civil, 2012; Le 
Roux, 2016; Meaney et al., 2011; Valoyes-Chávez & Martin, 2016). Over time, our partnership 
will develop strength-based pedagogies based on positive, asset-based storylines. In this paper, we 
analyze in-depth interviews with nine Norwegian principals and share some of their complex 
storylines about minoritized student groups, their languages and their learning of mathematics. 

Positioning Theory and Storylines 
The key construct we use for this paper, the idea of storylines or “lived stories for which told 

stories already exist” (Harré, 2012, p. 198), comes from positioning theory. As Davies and Harré 
(1999) point out, the multiple storylines at play “are organized through conversations around 
various poles, such as events, characters, and moral dilemmas. Cultural stereotypes like 
nurse/patient, conductor/orchestra, mother/son may be called on as a resource. It is important to 
remember that these cultural resources may be understood differently by different people.” (p. 39). 
Storylines are negotiable; they are reciprocal and contingent (Wagner & Herbel-Eisenmann, 2009). 
Storylines also can occur at a range of scales (Herbel-Eisenmann, et al., 2015). Although 
positioning theory has been used in mathematics education research for over a decade, there is 
typically less focus on storylines than on positionings. Because storylines indicate what is expected 
in an interaction and can shape the potential fluid roles or positions that are made available to 
people, they are important to consider in relationship to mathematics teaching and learning. 
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Methodology 
Context 

This research is part of the Norwegian Research Council’s FINNUT-granted project MIM: 
Mathematics Education in Indigenous and Migrational contexts: Storylines, Cultures and Strength-
Based Pedagogies, (see https://www.usn.no/mim), a collaboration drawing on participatory 
approaches to investigate educational possibilities and desires, in times of societal changes and 
movements. Although we focus on the Norwegian context, we recognize that these kinds of 
societal changes and movements impact many countries throughout the world. With these changes 
and movements of people, language diversity may be the most obvious challenge in mathematics 
classrooms, but this reality also connects to cultural differences and conventional characteristics 
of the discipline. Indigenous communities have experienced linguistic and other challenges for 
decades as a result of colonization. In Norwegian contexts, several groups with a different origin 
than Norwegian are recognized, often with a reference to a connection to a (former) nation state. 
These groups are mainly seen mentioned from the 1970s and onwards when migrant workers from 
Pakistan, Turkey, and Morocco started to arrive in Norway. More recently immigration also 
comprises people from other European countries and from conflict areas in, for example, Asia and 
Africa (Reisel, Hermansen & Kindt, 2019). In addition to these, there are peoples/nations of 
Norway (without their own nation state) that appear in the contexts we are interested in; the Kven 
and Sami peoples belonging to the northern part of Norway. The schools in which we have 
partnerships are in both the northern and southern parts of Norway. Principals in northern Norway 
are expected to provide mathematics education in Sami, and sometimes in endangered languages 
such as Kven. In some of the further north communities, and in the principals’ schools in the south, 
there are a high number of migrated youth who have arrived in the last decade and hence are not 
(yet) proficient in the main language of instruction, Norwegian. 
Methods 

Between August 2021 and now, we have been working together with people in five schools. 
As part of this work we did In-depth interviews with nine principals in our collaborating schools 
in Norway. Each interview involved two people from our university-based team and one school 
principal and took place on Zoom. The interviews were recorded, then transcribed in Norwegian 
and were also translated into English. We independently read each interview multiple times and 
took notes on the range of ways Indigenous and (newly) migrated students, families, and teachers 
were positioned in the episodes and tried to identify the kinds of storylines that were at play. We 
then met and shared the storylines we had identified and evidence for that storyline and, after 
discussion, came to consensus on a set of storylines to report. As Wagner and Herbel-Eisenmann 
(2009) have pointed out, there is not a ‘correct’ way to name a storyline because each participant’s 
perspective may be different. Thus, we drew on the context of the interview, information we knew 
about the school and community, and the educational, historical, and political context of the 
specific country to consider how to name the storylines.  

Results 
In the data material from conversations with principals focusing on Norwegian minoritized 

youth and their mathematics education, we found a number of storylines, Here we share two larger 
intertwining storylines, with both supporting and contradicting “smaller” storylines in the 
conversations. We found that the main storylines were similar from schools in different 
geographical and socioeconomic areas in Norway. How the principals developed and talked about 
the storylines, however, differed geographically, with an emphasis on the particular communities 
in their areas. In this section, we elaborate on the two overarching storylines: “Mother tongue 
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teachers are important resources” and “Students don’t (yet) have the basic language skills to build 
their mathematics language” in separate sections while acknowledging that they intertwine and 
sometimes overlap each other. 
Mother tongue teachers are important resources 

The overarching storyline that all principals address is their concerns for giving students the 
best opportunities to learn mathematics. The principals talked about how they strive to find support 
for students who do not (yet) know the language of instruction (Norwegian) or try to ensure 
teachers can teach or support in the classrooms in languages other than Norwegian. Depending on 
the geographical area, however, the principal’s way of talking about this storyline differed. 

In the Northern context, the principals are obliged to offer education in the minoritised 
languages, as Sami and Kven. In addition, a number of the parents from indigenous communities 
want to protect and revitalize their languages and hence wants these languages to be the language 
of instruction for their children in schools. There are also a number of parents, however, who want 
their children to learn and know mathematics in Norwegian because this will support the students’ 
further university studies. In addition, it is very difficult to find teachers who can teach 
mathematics in Sami and/or Kven. Teachers who are both educated in mathematics teaching, and 
know the Sami language are rare, if they even exist. The challenges are complex and contradictory.  

In southern Norway, there are a higher number of minoritised student groups due to recent 
migrations. A high number of youth came to Norway as refugees, or in families who arrived in 
Norway for work.  These students are usually offered to participate in a “mottagsklasse”, a 
“welcome/arrival class”, in schools where these exist. In these classes, they together get 
accustomed to the school, learn Norwegian and learn subjects such as mathematics even if they 
are of different ages and are on different learning levels in the subjects. After one year, the students 
are dispersed in, what is described as “ordinary” classrooms where children are in the same age 
groups despite knowledge levels. Principals do not talk about these “welcome/arrival classrooms” 
as ordinary: they are “special” classrooms, in some schools, where the students go one year. 

A storyline about the latest arrived students is that it is hard for them to learn mathematics 
because they do not (yet) know the language of instruction, and the teachers—mainly 
Norwegian—do not know the students’ languages. As one principal said, “they get lost in 
translation and it goes both ways”. The principals talked about wanting to employ a higher number 
of mathematics teachers with migrational background, to teach in these classes. Another option 
they suggested would be to have mother tongue teachers present in the classrooms. 
Students don’t (yet) have the basic language skills to build their mathematics language  

This storyline is shared by principals both in the north and south of Norway, however, with 
different explanations. The storyline addresses minoritised students who do not have sufficient 
language skills either in their mother tongue language or in Norwegian. These students may be 
second or third generation migrants, who heard and talked Norwegian only in day care (for 
example kindergarten and preschool) and then during school hours only. At home, they speak a 
“modified”, or “adjusted” mother tongue language, mostly lost due to parents, grandparents and/or 
siblings not being fully exposed to this language while living in Norway over time. The principals 
talk about these students as having extra challenges as they do not have enough language skills to 
build a mathematical language in either of their languages. 

In the north, the challenges with this storyline are experienced in the same vein, however, the 
reasons for the storyline are different. The reasons here concern either endangered languages (for 
example Kven) but also generations that have lost their indigenous languages due to being forced 
to speak Norwegian during “fornorsksningsperioden”. In other words, families have “lost their 
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heart language” (mistat hjärtespråket sitt) (Broch Johansen, 2020). The situations are complex, and 
we here give two examples: If the children have been exposed to, for example, Sami, during 
kindergarten, pre-school and the early years, and/or at home, then they might not know the basic 
mathematical concepts in Norwegian when they move to secondary school where they switch 
language to Norwegian as language of instruction. Or, conversely, a student may have attended an 
early education in Norwegian, and then moved to a secondary school where they may learn 
mathematics in Sami. Or they were exposed to the indigenous languages in the early years of 
schooling, but at home they speak Norwegian only. In these cases and according to this storyline, 
as a minoritised youth, they get caught in the structures and do not have sufficient language skills 
in any language to build their mathematical language skills. For the principals, the impact and 
complexities of this storyline becomes an ethical dilemma.  

Discussion 
We are sharing here our early interpretations about the interviews with principals. In the 

presentation we will have translated transcripts to share, which will help us illustrate the 
complexities of these storylines. We recognize that some of these storylines also appear in first 
attempts to gather international data related to understanding school policies and principals’ 
acknowledgement of difference and strategies that assist or deny access to schools for all children. 
For example, Goddard (2007) reported that “the issue of adequate funding for interpreters is 
present in many countries, as is the practice—albeit contested by some—of using children to 
interpret for their parents” (p. 4). Providing financial resources for mother tongue teachers in 
schools would be a systemic approach to supporting language for newly arrive immigrants and 
Indigenous students. Alternatively, resources could be provided that would educate a higher 
number of teachers with migrational backgrounds to become educators. 

In Sweden, Johansson, et al. (2007) reported mixed messages from principals and teachers 
about the kinds of responses and attitudes to the increasing school diversity. Alongside valuing 
diversity for how it enriched the school community, for example, was associations with problems 
of “language difficulties, social programs, support programmes…[and needs of] special support” 
(p. 26). One of the complexities for us relates to our desire to avoid perpetuating deficit framing 
of students and cultures. When we identify storylines that pervade education discourse, deficit-
framed storylines exist. We struggle to find ways of reporting on these storylines to research and 
professional education communities while making it clear that we see them as problematic. We 
also acknowledge that other storylines we have found have centered on individuals rather than 
systems or structures that need to change (Andersson, et al., 2021; Ryan, et al., 2021). An 
additional complexity in our work relates to the pandemic and its influence on our research plan. 
Although we planned to foreground the experiences of minoritized children in Norwegian 
mathematics classrooms, the pandemic’s restrictions on face-to-face interaction forced us to talk 
with principals before talking with students. We consider this arrangement less than ideal for 
research drawing on participatory methodology that focuses on classroom opportunities. 

Acknowledgments  
This research is funded by the Norwegian Research Council’s FINNUT-granted project MIM: 

Mathematics Education in Indigenous and Migrational contexts: Storylines, Cultures and Strength-
Based Pedagogies. See https://www.usn.no/mim 

References  
Andersson, A., Ryan, U., Herbel-Eisenmann, B., Huru, H.L., Wagner, D. (2021, October). Storylines in news media 

Lischka, A. E., Dyer, E. B., Jones, R. S., Lovett, J. N., Strayer, J., & Drown, S. (2022). Proceedings of the forty-fourth annual meeting 
of the North American Chapter of the International Group for the Psychology of Mathematics Education. Middle Tennessee 
State University.  

404

https://www.usn.no/mim


texts: A focus on mathematics education and minoritized groups. Research paper at the 43rd annual meeting of 
the North American Chapter of the International Group for the Psychology of Mathematics Education, 
Philadelphia, PA. 

Barwell, R., Barton, B., & Setati, M. (2007). Multilingual issues in mathematics education: Introduction. 
Educational Studies in Mathematics, 64(2), 113–119. 

Broch Johansen, S. (2020). Brev til Kommisjonen. Kárášjohka: Samisk Litteratursenter AS. 
Civil, M. (2012). Opportunities to learn in mathematics education: Insights from research with “non-dominant” 

communities. Proceedings of the 36th Conference of the International Group for the Psychology of 
Mathematics Education (Vol. 1, pp. 43–59). Taipei: PME. 

Davies, B. & Harré, R. (1990). Positioning: the discursive production of selves. Journal for the Theory of Social 
Behaviour, 20(1), 43–63. 

Goddard, J.T. (2007). School leadership and equity: results from an international comparative study. School 
Leadership & Management, 27(1), 1-5. DOI: 10.1080/1363244306010992230 

Harré, R. (2012). Positioning theory: Moral dimensions of social-cultural psychology. In J. Valsiner (Ed.), The 
Oxford handbook of culture and psychology (pp. 191–206). NY: Oxford University Press. 

Herbel-Eisenmann, B., Keazer, L., & Traynor, A. (2018). District decision-makers’ considerations of equity and 
equality related to students’ opportunities to learn algebra. Teachers College Record, 120(9), 1-38. 

Herbel-Eisenmann, B., Wagner, D., Johnson, K., Suh, H. & Figueras, H. (2015). Positioning in mathematics 
education: Revelations on an imported theory. Educational Studies in Mathematics, 89(2), 185–204. 

Johansson, O., Davis, A., & Geijer, L. (2007). A perspective on diversity, equality and equity in Swedish schools. 
School Leadership & Management, 27(1), 21-33. 

Le Roux, K. (2016). Re-imagining mathematics and mathematics education for equity and social justice in the 
changing South African university. Critical Studies in Teaching and Learning, 4(2), 45–67. 

Meaney, T., Trinick, T., & Fairhall, U. (2011). Collaborating to meet language challenges in indigenous 
mathematics classrooms (Vol. 52). Springer Science & Business Media. 

Reisel L., Hermansen A.S., Kindt M.T. (2019) Norway: Ethnic (In)equality in a Social-Democratic Welfare State. 
In: Stevens P., Dworkin A. (eds) The Palgrave handbook of race and ethnic inequalities in education. (pp. 843–
884). Palgrave Macmillan, Cham. 

Ryan, U., Andersson, A., Herbel-Eisenmann, B., Huru, H.L., Wagner, D. (2021, September). “Minoritised 
mathematics students are motivated by gratitude”—an analysis of storylines in Norwegian public media. 11th 
Annual Mathematics Education & Society conference, Austria. 

Valoyes-Chávez, L., & Martin, D. B. (2016). Exploring racism inside and outside the mathematics classroom in two 
different contexts: Colombia and USA. Intercultural Education, 27(4), 363–376. 

Wagner, D., Andersson, A. & Herbel-Eisenmann, B. (2019). Available positions, identities and discourses in 
mathematics classrooms. Proceedings of the Tenth International Mathematics Education and Society 
Conference, Hyderabad, India. 

Wagner, D., & Herbel-Eisenmann, B. (2009). Re-mythologizing mathematics through attention to classroom 
positioning. Educational Studies in Mathematics, 72(1), 1–15. 

Lischka, A. E., Dyer, E. B., Jones, R. S., Lovett, J. N., Strayer, J., & Drown, S. (2022). Proceedings of the forty-fourth annual meeting 
of the North American Chapter of the International Group for the Psychology of Mathematics Education. Middle Tennessee 
State University.  

405


	Chapter 0 A Cover.pdf
	Chapter 0 Complete.pdf
	Chapters 1 - 18.pdf
	Leyva Plenary Abstract.pdf
	Chapters 1 - 18.pdf
	Chapters 1 - 14.pdf
	Binder1.pdf
	Chapters 1 - 6.pdf
	Binder3.pdf
	Chapter 1 - 3.pdf
	Binder1.pdf
	Chapter 1 Complete.pdf
	0 chapter 1 heading
	1 PMENA-2022-Glanfield_Nicol_Thom_Submitted
	Introduction
	East
	Humility: The Power of Place (Cynthia)
	Humility and Earth (Jennifer)
	Understanding Humility in Relation to the Boreal Forest (Florence)

	South
	Trust: Relations Take the Time it Takes (Cynthia)
	Trusting Wonder (Jennifer)
	What do I Trust (Florence)

	West
	Introspection: What are you? (Cynthia)
	Simultaneous Complementarities (Jennifer)
	Indigenous Knowledge Systems and University Teachings (Florence)

	North
	References

	2 Ellis LT Plenary Final no really I mean it
	The Potential Pitfalls of Building Learning Trajectories from First-Order Models
	Building Learning Trajectories from Second-Order Models
	Decentering
	The Epistemic Student
	Learning Trajectories Built from Second-Order Models Emphasize Anti-Deficit Stances

	An Example of Building a Learning Trajectory from Second-Order Models
	Learning Cannot be Separated from Activity and Context

	Build Learning Trajectories that are Engines of Equity
	Acknowledgments
	References

	3 Blanton_Plenary_PMENA_2022
	Using a Learning Progressions Approach to Develop an Early Algebra Innovation
	Representing Generalizations Using Variable Notation
	Developing Mathematical Arguments

	Challenging Perceptions of Who Can Do Algebra
	Conclusion
	Acknowledgment
	References

	4  b  10.20.20Final PMENA-2022-Jenn Antideficit framing with LT (1)
	Introduction
	Shifting from Deficit to Anti-deficit Orientation by “reFraming” Teacher Noticings
	Expanding the Notion of Math Competence using LT and Students’ Assets
	Case #1: Synthesizing Previous Research on using Learning Trajectory-based Lesson Study- Appreciating Students’ Robust Understanding
	Case #2: Using LT with Formative Assessment to Build on Math Strength- Multi-dimensional Professional Noticing focused around Anti-deficit Framing
	Case #3:PST Teachers Use of LT to Assess Student Thinking and Design Sequence of Activities

	Implications for Mathematics Teacher Educators and Researchers
	Acknowledgments
	References

	5  b MMyers_2022 PME-NA Plenary Paper_FINAL_101522
	Introduction
	Learning Trajectories at PME-NA
	Positionality
	Learning Trajectories
	Critiques of LTs (and LPs)
	LTs and Equity
	Summary

	Using PCTM to Critically Consider Cognition, Culture, and Context
	Political Conocimiento in Teaching Mathematics
	How does LT-based teaching challenge a settled mathematics learning status quo?
	How does LT-based teaching have an impact on society more broadly, beyond individual mathematics classrooms and school districts?

	Conclusion
	References


	Chapter 2 Complete.pdf
	Chapter 2.pdf


	Chapter 3 Complete.pdf
	chapter 3.pdf
	1 merged early algebra algebraic thinking poster.pdf


	Chapter 4 Complete.pdf
	chapter 4.pdf


	Chapter 5 Complete.pdf
	chapter 5.pdf

	Chapter 6 Complete.pdf
	chapter 6.pdf
	1 merged mathematical knowldege for teaching posters .pdf


	Chapter 7 Complete.pdf
	chapter 7.pdf
	1 second merged math processes and practices reports.pdf
	1 merged math processes and practices posters.pdf

	Chapter 8 Complete.pdf
	chapter 8 .pdf
	1 merged number concepts and reasoning posters.pdf
	References


	Chapter 9 Complete.pdf
	Kastberg_Signe.pdf
	Background and Literature
	Methodology and Methods
	Findings
	Susan’s Vignette
	Moving Toward Independence 
	Layering to Support Discussions

	Discussion
	References

	Chapter 9 Complete.pdf
	chapter 9.pdf


	Chapter 10 Complete.pdf
	chapter 10.pdf
	1 merged pre calc and higher math posters.pdf
	References



	Chapter 11 Complete.pdf
	chapter 11.pdf

	Chapter 12 Complete.pdf
	chapter 12.pdf
	Merged Papers Chapter 12.pdf
	Anantharajan_Madhuvanti
	Literature review and conceptual framework
	Methods
	Video 1: Christian Counts Bears
	Mohammad Counts Cookies
	Coding and Analysis

	Results
	Christian Counts Bears
	Mohammad Counts Cookies

	Discussion
	Limitations and future work
	References

	Atabas_Sebnem
	Purpose
	Conceptual Framework
	Methods
	Participant
	Data Collection
	Data Analysis

	Results
	Differences in What Linda Did in Class with a Focus on Instructional Quality
	What Problems of Practice Linda Identified and How She Framed Them?
	The Interplay Between What Linda Did and Thought as Evidence of Professional Growth

	Discussion and Conclusion
	References

	Beisiegel_Mary
	Introduction
	Theoretical Framework
	Data Sources and Methods
	Analysis
	Findings
	The Department Chair
	The Graduate Chair
	The Associate Chair
	Department Leaders’ Views of PD for MGTAs

	Discussion
	Acknowledgments
	References

	Garcia_Maria
	Conocimiento emocional de docentes de matemáticas
	Emotions and Mathematics Education
	OCC Theory and Emotional Knowledge
	Methodology
	Results
	Satisfaction
	Fear

	Discussion and Conclusions
	References

	Garcia_Nicole_R
	Theoretical Framework
	Methods for Studying Professional Development Impact on Practice
	Participants
	Data Sources
	Selection of Tools for Data Analysis
	Data Analysis Methods

	Findings
	Discussion and Implications
	Acknowledgements
	References

	Gibbons_Lynsey
	Perspectives
	Methods
	Context and Data Collection
	Data Analysis

	Results
	Understanding School Leaders’ Vision for Teaching and Learning
	Teacher Support Structures and Accountability Expectations
	Teachers’ Histories and Instructional Approaches

	Discussion
	References

	Gucler_Beste
	Introduction
	Theoretical Framework
	Background
	Methodology
	Results
	Discussion

	Han_Simon
	Purpose of the Study
	Literature & Theoretical Framing
	What Does Connecting Mathematics to the Real World Mean?
	Participants and Contexts
	Data Collection
	Analysis

	Results
	Following Curriculum
	Typical Word/Story Problem
	Analysis of Real Data/Bringing Real-World Issues That Might Not be Relevant to Students Personally
	Connecting to Students’ Funds of Knowledge
	Bringing the World into the Classroom (Cross-Curricular Connection to the Real-World Outside Mathematics)

	Conclusion and Discussion
	Acknowledgments
	References

	Huang_Rongjin_CollectiveLearningLessonStudy
	Introduction
	Research Background and Theoretical Framework
	Chinese lesson study and teacher learning
	Theoretical framework

	Methods
	The participants and the process of the LS

	Results
	Stage 2: The resources used to produce and revise the lesson plan through the collective inquiry, and the questions from the researcher eliciting the teachers’ rethink the lesson goals.

	Conclusion and discussion
	Document system and its development as an effect of LS
	Enrichment of DAD by uncovering the documentational genesis process
	Networking theories by locally integrating two theories
	Limitations and further studies

	References

	Husband_Marc
	Objectives
	Data Sources:

	Results
	Discussion
	References

	Joswick_Candance
	Introduction
	Context and Participants
	Data and Analysis


	Matranga_Anthony
	Objectives and Purpose
	Theoretical Framework
	Methodology
	Results
	Discussion
	Acknowledgements
	References

	Melville_Matthew
	Consensus Features of Effective Professional Development
	Observed Features of Instructional Circles.
	Features of Teacher Learning
	Teacher-Led Improvement Practices
	Educational Significance
	References

	Olarte_Royce_Prof_Identity
	Introduction
	Professional Identities That Developed from the Student-TA Relationships
	Professional Identities That Developed from the TA-Faculty Relationships
	Professional Identities That Developed from the Student-TA-Faculty Relationships
	Professional Identities That Developed from the TA-TA Relationships

	References

	Otten_Samuel
	Starting Points for Incremental PD
	Teachers’ Constraints
	Ubiquitous Practices

	Sustaining and Scaling Incremental PD
	Sustaining Modest Changes
	Scaling Modest Changes

	Questions and Final Considerations
	Acknowledgments
	References

	Park_Hyejin_R
	Related Literature and Theoretical Framing
	Methods
	Results
	Cari’s Lesson Designs for Creating Argumentation in the Robotics-Integrated Mathematics Classrooms
	Cari’s Conceptions of Argumentation
	Malia’s Lesson Designs for Creating Argumentation in the Robotics-Integrated Mathematics Classrooms
	Malia’s Conceptions of Argumentation

	Discussion and Conclusion
	Acknowledgments
	References

	Reinsburrow_Amanda
	Objectives and Purposes
	Theoretical Framework
	Methods
	Results
	Discussion
	Acknowledgements
	References

	Schwarts_Gil
	Background and Theoretical Framing
	Context: The StoryCircles process
	Method
	Data collection and analysis

	Findings
	Theme 1: The traditional turn taking that animates the PD triangle
	Theme 2: The agreed-upon goal of the meetings

	Discussion
	Acknowledgment
	References

	Stringer_Brinley_TensionsAboutEquity
	Theoretical Framework
	Methods
	Findings
	Case 1.
	Case 2.

	Discussion
	Conclusion
	Acknowledgments
	References

	SwarsAuslander_Susan
	Purpose of the Study
	Theoretical Perspectives and Related Research
	Methodology
	Results
	Discussion
	Acknowledgement
	References

	Wiest_Lynda_LessonsLearned
	Methods
	Results
	Discussion and Conclusions
	References

	Yeh_Cathery
	Study Purpose
	Theoretical Framework and Literature Review
	Centrality of Racism
	Intersectionality and Anti-Essentialism
	Commitment to Social Justice
	Voices and Counterstories
	Interdisciplinary Perspectives

	Method
	Results
	Challenging Persistent Masternarratives.
	Cultural Identity and Understanding.
	Coalitional Resistance

	Discussion
	References


	Merged Posters Chapter 12.pdf
	Amador_Julie
	Acknowledgments
	References

	Baldinger_Erin
	References

	deAraujo_Zandra
	Acknowledgement
	References

	Huang_Rongjin_CrossCulturalLessonStudy
	References

	Prough_Sam_etal
	Acknowledgments
	References

	Sutter_Molly_MathTeacherIdentity
	Statement of the Problem
	Purpose
	References



	Chapter 13 Complete.pdf
	chapter 13.pdf
	1 merged statistics probability and data science posters.pdf

	Chapter 14 Complete.pdf
	chapter 14.pdf


	Chapter 15 Complete.pdf
	chapter 15.pdf

	Chapter 16 Complete.pdf
	chapter 16.pdf

	Chapter 17 Complete.pdf
	0chapter 17 
	1aByun_Sunghwan_Report
	future directions for statistics education
	Discussion in Relation to Themes
	Measurement
	Issues of Equity and Social Justice
	Data Science

	Concluding Thoughts
	References

	1bByun_Sunghwan Proposal
	Emerging Interests from the Past Working Group
	Issues of Equity and Social Justice
	Data Science Education in K-12 Settings
	Measurement

	Structure of Sessions
	References

	2Chauvot_JenniferProposal
	References

	3aConner_AnnaMarie_Report
	History of the Working Group
	Working Group 2021: Goals and Focus
	Theoretical Background
	Working Group 2021 Sessions
	Day 1 – Introductions and Justification through an Equity and Inclusion Lens
	Day 2 – Argumentation through an Equity and Inclusion Lens
	Day 3 – Proof through an Equity and Inclusion Lens
	Day 3 - Looking Across the Three Days

	Conclusion
	Acknowledgement
	References

	3bConner_AnnaMarie Proposal
	History of Working Group
	Topic and Goal
	Theoretical Background
	Plan for the Working Group
	References

	4aCorven_Julien_Report
	What We Learned at the PME-NA 2021 Conference
	Prior Research
	A Guiding Theoretical Framework
	Obstacles to Ensuring PSTs are Well-Prepared to Teach Elementary Mathematics
	Preliminary Ideas for Course Designs

	Next Steps
	References

	4bCorven_Julien  Proposal
	Organization and Presentation Plan
	The New Long-Term Plan
	References

	5aEly_Robert_Report
	MATHEMATICAL PLAY: ACROSS AGES, CONTEXT, AND CONTENT
	Summary of 2021 Meeting
	Day 1: Adapting Mathematical Tasks to Increase Opportunities for Play
	Day 2: Adapting Play Activities to Support Mathematics Learning
	Day 3: Intra-working-group Discussion with EMIC

	References

	5bEly_Robert_Proposal
	7aLee_Carrie_Report
	Focus of Work
	Organization for Active Participant Engagement
	Building on Prior Work
	Contrasting Simulation Use Cases
	Looking to the Future

	References

	7bLee_Carrie  Proposal
	Focus of the Work
	Organization and Plan for Active Engagement
	Session 1. Collective Understanding: Conceptualization and Common Language
	Session 2. Identifying Key Topics for Dissemination
	Session 3. Timeline

	References

	8aMacDonald_Beth_Report
	Complex Connections Working Group: Outcomes and Progress
	Past Two Years of Progress
	Progress Made in 2019
	Progress Made in 2020 (June 2021)

	Progress Made Throughout the October 2021 Working Group
	Day One Progress and Outcomes
	Day Two Progress and Outcomes
	Day Three Progress and Outcomes

	Progress Made Following the October 2021 Working Group
	Conclusion
	References

	8bMacDonald_Beth_Proposal
	Background
	Session 1: Extending to Algebraic Reasoning
	Session 2: Extending to Covariational Reasoning
	Session 3: Extending to Algebraic and Covariational Reasoning

	References

	9aNathan_MItchell_Report
	informe de progreso: el grupo de trabajo de cogniciÓn e imaginaciÓn matematica incorporada
	A Brief History and Motivation of the EMIC Working Group
	Founding Members
	Highlights: Funded Grant Proposals and Projects
	Products and Dissemination
	Community Engagement/Broadening Participation

	Conclusions and Looking Ahead
	References

	9bNathan_Mitchell  Proposal
	COLOQUIO DE INVESTIGACIÓN: Cognición E Imaginación Matematica Incorporada
	Colloque de recherche: IMAGINATION ET COGNITION MATHÉMATIQUES INTÉGRÉES
	Theoretical Background
	A Brief History and Motivation of the EMIC Working Group
	Conclusions and Looking Ahead
	References

	10Moore_Alexander_etal Proposal
	Mitos en torno a la Objetividad en la Educación Matemática
	References

	11aPrzybylaKuchek_Julia_Report
	Paper Presentation by Przybyla-Kuchek
	Commentary by Piatek-Jimenez
	Paper Presentation by Kersey
	Paper Presentation by Wiest
	Commentary by Dias
	Paper Presentation by Moore
	Commentary by Pinheiro
	Ongoing Projects
	Future Directions
	References

	11bPrzybylaKuchek_Julia  Proposal
	Session 1
	Session 2
	Session 3
	References

	12Satyam_VRani  Proposal
	Theoretical Background
	Working Group Goals and Strategies
	Session Organization
	References

	13aSilva_Juanita  Proposal
	History of the Working Group
	Organization of the Working Group
	References

	13bSilva_Juanit_Report
	A History of the PMENA Equity Working Group
	PMENA 2019: Heal, Connect, Advance
	PMENA 2021: Joy as a Form of Resistance
	PMENA 202X: A Sustained Movement
	References

	14aSoto_Melissa_Report
	Reporte del Grupo de Trabajo en La Mejoramiento Continua del Estudio de Lecciones
	Background
	Working Group Summary
	Challenges
	New Modifications Proposed
	References

	14bSoto_Melissa  Proposal
	Lesson Study
	Teaching Through Problem-solving
	California Action Network for Mathematics Excellence and Equity (CANMEE)
	Rights of the Learner (RotL) Framework
	The Continuous Improvement Lesson Study (CILS) Process

	Working group Organization
	References

	15aSuazoFlores_Report
	References

	15bSuazoFlores_Elizabeth_Proposal
	Session Information
	References

	16Tan_Paulo_Proposal
	Struggle Toward Disability Justice
	Plan for Resistance and Co-conspiring
	References


	Chapter 18 Complete.pdf
	chapter 18 .pdf


	ALG Paoletti et al.pdf
	Quantitative Reasoning and Deductive Reasoning
	A Framework to Characterize Students’ Quantitative and Deductive Reasoning in Algebra
	Region 1: Reasoning Quantitatively without Reasoning Deductively or with Symbols
	Region 2: Reasoning Quantitatively with Symbols without Reasoning Deductively
	Region 3: Reasoning Deductively and Quantitatively but without Algebra Symbols
	Regions 4 and 5: Operating with Symbols Non-Quantitatively with or without Reasoning Deductively
	Region 6: Reasoning Quantitatively and Deductively while Operating with Symbols

	Discussion
	References

	4 Aguilar Poster.pdf
	References

	EJ Warburton_Travis.pdf
	Theoretical Framing
	Authority and Social Justice in Mathematics
	Discourse

	Methodology
	Participants
	Critical Discourse Analysis
	Data Collection

	Results
	Linking Knowledge to Authority: A Traditional Frame of Knowledge and Authority
	Lack of Knowledge as Justification
	Problematic Relationships in Social Justice Mathematics
	Balancing Teacher and Student Authority

	Discussion
	No Space for SJM
	White Ignorance
	Problematic Relationships
	Shared Authority
	Recommendations

	Conclusion
	References



