SUPPLEMENT
Supplementary Table 1. Descriptions of the causal loop diagram created from the interview with participant 1, illustrated in Figure 1.
	Participant 1’s Causal Loop Diagram

	Loop Name
	Pathway
	Narrative

	R1: Learning Environment
	Student Comfort →↑ Classroom Community →↑ Student Learning →↓Student Confusion →↓ Student Comfort
	Increased student comfort fosters a strong classroom community, enhancing learning but may lead to confusion, which in turn affects student comfort, suggesting a balancing dynamic between comfort and learning complexity.

	R2: Willingness to learn
	Student Excitement →↑ Student Openness to Learn →↑ Student Learning →↑ Applying SD to Personal Interests →↑ Student Excitement
	Student excitement enhances openness to learn, which improves learning outcomes. Applying SD to personal interests further boosts student excitement, creating a reinforcing loop of engagement and learning.

	R3: Emotions in Learning
 
	Student Excitement →↑ Student Openness to Learn →↑ Student Learning →↓Student Confusion →↑Student Comfort
	Student excitement and openness to learn boost learning, but potential confusion is mitigated by increased comfort, indicating a cycle where excitement and comfort balance the learning process.

	R4: Tools for Teaching
	Modeling on Whiteboards in Class →↑ Repeated SD Exposure →↑  Awareness of Course Trajectory →↑ Clear Objectives Each Class →↑ Knowing  When To Introduce SD Topics
	Using whiteboards for SD modeling, along with clear objectives and awareness of the course trajectory, enhances understanding of when to introduce SD topics, reinforcing effective teaching strategies.

	R5: Competency
	Student Comfort →↑ Classroom Community →↑ Student Learning →↓ Student Confusion→↑ Student Comfort
	Similar to R1, this loop describes how comfort and community in the classroom boost learning, with an iterative cycle addressing confusion and reinforcing student comfort through community support.

	R6: Course Pccing
	Knowing When to Introduce SD Topics →↑ Modeling on Whiteboards in Class →↑ Repeated SD Exposure →↑  Awareness of Course Trajectory →↑ Ability to explain Concepts Adequately →↑ Teacher Confidence in SD Knowledge →↑ Knowing When to Introduce SD Topics
	Strategic introduction of SD topics, supported by modeling and repeated exposure, builds teacher confidence and ability to explain concepts, creating a cycle of continuous improvement in SD teaching.

	R7: Classroom Dynamics
	Student Comfort →↑Classroom Community →↑ Student Excitement →↑  Student Openness to Learn →↑  Student Learning →↓Student Confusion →↓Student Comfort
	This loop highlights how student comfort and excitement, fueled by a strong classroom community, lead to openness and learning, with the cycle addressing confusion to maintain comfort and support learning.

	R8 Student Involvement
	Student Comfort →↑  Student Excitement →↑  Student Openness to Learn →↑Student Office Hours  Student Learning →↓Student Confusion →↓Student Comfort
 
	Increased comfort and excitement lead to openness and engagement in office hours, enhancing learning. This cycle suggests that personal interaction, like office hours, can mitigate confusion and reinforce student comfort.



Supplementary Table 2. Descriptions of the causal loop diagram created from the interview with participant 2, illustrated in Figure 2.
	Participant 2’s Causal Loop Diagram

	Loop Name
	Pathway
	Narrative

	R1: Academic Culture
	SD Integrated in School Culture →↑ SD Community Norms and Comfort →↑ SD- Buy in from School Community →↑ SD Integrated in School Culture
	Integrating System Dynamics (SD) into the school culture fosters norms and comfort around SD, leading to broader buy-in from the school community, which further reinforces the integration of SD into the school's culture, creating a reinforcing cycle of acceptance and practice.

	R2: Hesitancy
	SD- Buy in from School Community →↑ SD Integrated in School Culture →↓ Math Hesitance in Non-Math Departments →↓ Number of Teachers who Believe in and Know SD → ↑ SD- Buy in from School Community
	Buy-in from the school community promotes the integration of SD into the school culture, which encounters challenges such as math hesitance in non-math departments, affecting the number of teachers who believe in and know SD, ultimately impacting the level of buy-in, illustrating a balancing loop that addresses resistance and promotes engagement.

	R3: Fulfillment
	Feeling Fulfilled by Teaching → ↑ Integrating SD into Non-SD Courses → ↑ Feeling fulfilled by Teaching
	Teachers feeling fulfilled by their teaching are motivated to integrate SD into non-SD courses, which in turn increases their sense of fulfillment, creating a positive feedback loop that enhances teacher satisfaction and curriculum breadth.

	R4: Capacity Building
	Feeling Fulfilled by Teaching → ↑ Integrating SD into Non-SD Courses→ ↑ SD as a Tool for another subject matter → ↑Creating Community and Excitement in the Classroom → ↑Students Feeling Excitement → ↑ Feeling Fulfilled by Teaching
	This loop illustrates how teachers' fulfillment leads to the integration of SD into non-SD courses as a tool for teaching other subject matters, fostering community and excitement in the classroom. Student excitement further enhances teachers' sense of fulfillment, reinforcing a cycle of engagement and satisfaction in the learning environment.


 Supplementary Table 3. Descriptions of the causal loop diagram created from the interview with participant 3, illustrated in Figure 3.
	Participant 3’s Causal Loop Diagram

	Loop Name
	Pathway
	Narrative

	R1: Teacher Learning
	Teacher Enjoyment →↑ Time for Teacher to Invest in Students →↑Teacher exposed to new ideas from Students →↑ Teacher Enjoyment
	The enjoyment teachers derive from their work increases their willingness to invest time in their students, which in turn leads to the teachers being exposed to new ideas from students, further enhancing their enjoyment and creating a self-reinforcing cycle of positive teaching experiences.

	R2: Skill Development
 
	Repeated Exposure to SD Modeling →↑ Student SD Skills →↑ Teaches Intentionally Introducing SD Topics →↑ Repeated Exposure To SD Modeling
	Through repeated exposure to SD modeling, students develop SD skills, which encourages teachers to more intentionally introduce SD topics, reinforcing the cycle of exposure and skill acquisition.

	R3: Engagement
 
	Active Engagement with Stakeholders →↑ Poll Student for Applied Topics →↑Connect Students to Real Life →↑ Teacher Interest in Course →↑ Active Engagement in Stakeholders

	Actively engaging with stakeholders and polling students for applied topics enhances the connection of the curriculum to real-life scenarios, increasing teacher interest in the course and fostering continued engagement with stakeholders.

	R4: Course Pacing
	Teacher Intentionally Introducing SD Topics →↑ Student SD Skills →↑Teacher Intentionally Introducing SD Topics
	This loop emphasizes a straightforward cycle where teachers' intentional introduction of SD topics boosts student SD skills, motivating further targeted instruction in SD.

	R5: Hands-On Learning
	Student Interest →↑ Hands on modeling everyday with students →↑Repeated Exposure to SD Modelling →↑Students Internalize Materials →↑Student SD Skills →↑Teacher intentionally introducing SD Topics→↑Create Models Relevant to Students →↑Student Interest
	Student interest leads to daily hands-on SD modeling, which, through repeated exposure, helps students internalize the material and develop SD skills, prompting teachers to create more student-relevant models, thereby sustaining and enhancing student interest.

	R6: Collaboration
	Teacher Enjoyment →↑ Time for Teacher to Invest in Students →↑Student Proficiency and Independence →↑Student Becomes Teachers Collaborator and Colleagues →↑ Teacher Exposed to New Ideas from Students →↑Teachers Enjoyment
	Teacher enjoyment increases the time available to nurture students, leading to student proficiency and independence. This transforms students into collaborators and colleagues, bringing new ideas to the teacher and further enhancing their professional satisfaction.

	R7: Proficiency
	Repeated Exposure to SD Modelling →↑ Students Internalize Material →↑ Student Proficiency and Independence →↑Modelling Building Progression →↑ Repeated Exposure to SD Modelling
	The cycle of repeated exposure to SD modeling ensures students internalize the material, gain proficiency, and independently progress in model building, reinforcing the necessity and effectiveness of continuous SD modeling exposure.

	 R8: Investment
	 Student Interest →↑ Hands-on Modelling Everyday with Students →↑ Time for Teacher to invest in Students →↑ Teachers Understanding of Students Progress →↓ Student Frustration and Fatigue →↓ Student Interest
	 


 

Supplementary Table 4. Descriptions of the causal loop diagram created from the interview with participant 4, illustrated in Figure 4.
	Participant 4’s Causal Loop Diagram

	Loop Name
	Pathway
	Narrative

	R1: Intentional Space
 
	Student Empowerment →↑Classroom as Sacred Space →↑Constructivist Pedagogy →↑Student Empowerment
	As students feel empowered, they experience the classroom as a sacred space to learn and grow and ask questions, which allow the instructor to engage in constructivist pedagogy in shaping the class to the needs of the students.

	R2: Empowerment 
	Student Empowerment →↑Classroom as Sacred Space →↑ Student Empowerment
	Increased student environment fosters a sacred environment in the classroom, supporting further student empowerment.

	R3: Inspiration
	Students feel inspired to learn →↑ Student Empowerment →↑Classroom as Sacred Space →↑ Students feel inspired to learn
	Increased inspiration in students leads to them feeling empowered which helps them in creating a sacred space for learning, leading to further inspiration to learn.

	R4: Learning Environment
	Classroom as Sacred Space →↑Comfort making mistakes  →↑ Students struggling with SD concepts →↑Student SD Learning →↑New Knowledge generation →↑Classroom as sacred space.
	Establishing the classroom as a sacred space enables students to comfortably embrace mistakes, increasing their grappling with SD concepts. Struggle leads to more effective learning and deeper understanding of SD, fostering new knowledge generation, supporting increased sacredness of the classroom.

	R5: Creating Space for Innovation
	Classroom as Sacred Space →↑Comfort making mistakes  →↑ Students struggling with SD concepts →↑Innovation →↑New Knowledge generation →↑Classroom as sacred space.
	Treating the classroom as a sacred space increases students' comfort with making mistakes. This comfort supports them through struggles with SD, sparking innovation. Innovation then leads to new knowledge generation, further solidifying the classroom as a sacred space.

	R6: Teaching Style
	Classroom as Sacred Space →↑Constructivism→↑Strength based teaching →↑Students feel inspired to learn →↑Student Empowerment
	Creating a sacred constructivism and strength-based teaching, inspiring students and empowering them, classroom space facilitates reinforcing the importance of a supportive learning environment.

	R7: Classroom Dynamics
	Strength based teaching →↑Students feel inspired to learn →↑Student Empowerment→↑ Classroom as sacred space →↑ Constructivism →↑ Strength Based Teaching
	Strength-based teaching boosts student inspiration and empowerment, enhancing the classroom environment and promoting constructivism, which ultimately supports strength-based teaching.

	R8: Innovation
	Innovation →↑ Students feel inspired to learn →↑Creativity →↑ Comfort Making Mistakes →↑Students Struggling with SD Concepts →↑ Innovation
	Innovation spurs student inspiration and creativity, leading to a comfortable learning environment where mistakes are welcomed, aiding in the comprehension of SD concepts and fostering further innovation.

	R9: Learning Process
	Student SD Learning →↑ Students feel inspired to learn →↑Creativity →↑ Comfort Making Mistakes →↑Students Struggling with SD Concepts →↑ Student SD Learning
	Enhanced SD learning among students leads to inspiration and creativity, encouraging a culture where mistakes are part of learning, effectively addressing struggles with SD concepts, which lead to increased student learning.

	R10: Strength- Based Teaching
	Students feel inspired to learn →↑ Student Empowerment→↑ Classroom as sacred space →↑ Constructivism →↑Strength based teaching →↑ Comfort Making Mistakes →↑Student Struggling with SD Concepts  →↑ Innovation →↑ Students feel inspired to learn
	Inspired students become empowered, contributing to a sacred learning space that adopts constructivism and strength-based teaching, encouraging mistakes and innovation, and thus further inspiring learners.

	R11: Iterative Learning
	Classroom as sacred space →↑ Constructivism →↑Strength based teaching →↑ Comfort Making Mistakes →↑Student Struggling with SD Concepts  →↑ Student SD Learning →↑New Knowledge Generation→↑ Classroom as sacred space
	The sacred classroom space cultivates constructivism and strength-based teaching, leading to comfort with mistakes and struggles in SD, resulting in new knowledge and reinforcing the classroom's supportive nature.

	R12: Educational Enrichment
	Strength based teaching →↑ Comfort Making Mistakes →↑Student Struggling with SD Concepts  →↑ Innovation→↑ Classroom as sacred space →↑Constructivism →↑Strength based teaching
	Strength-based teaching and a culture of embracing mistakes foster innovation in tackling SD concepts, which in turn enriches the classroom environment and promotes constructivism, creating a cycle of educational enrichment.

	R13: Adaptive Pedagogy
	Constructivism →↑ Flexible Teaching During Course Students feel inspired to learn →↑ Student Empowerment→↑ Classroom as sacred space →↑ Constructivism
	Constructivism, supported by flexible teaching, inspires and empowers students, further enhancing the classroom as a sacred space and reinforcing constructivist approaches.

	R14: Capacity Building
	Constructivism →↑Strength based teaching →↑Flexible Teaching During Course  →↑Students feel inspired to learn →↑ Student Empowerment→↑ Classroom as sacred space →↑ Constructivism
	Constructivism leads to strength-based teaching which encourages flexible teaching, which inspires and empowers students, fostering a supportive and sacred classroom environment.

	R15: Creativity
	Flexible Teaching During Course  →↑ Students Feel inspired to learn →↑Creativity→↑Comfort making mistakes →↑Asking Questions →↑Flexible Teaching During Course
	Flexible teaching methods inspire student creativity and comfort with making mistakes, encouraging inquiry and further enhancing teaching flexibility

	B1: Struggle
	Students struggling with SD Concepts→↑Innovation →↑Student SD Learning→↑ Students Feel inspired to learn→↑Creativity→↑Comfort Making Mistakes→↓Students struggling with SD Concepts
	Students struggling with SD encourages innovation and learning, and as students learn more and feel inspired to learn more, they become more creative and comfortable making mistakes, which decreases future struggles. 

	B2: Learning Curve
	Creativity→↑Comfort Making Mistakes→↑Students struggling with SD Concepts→↓Students Feeling Inspired to learn→↑ Creativity
	Creativity and a comfortable learning environment encourage tackling SD struggles, though challenges may temper initial inspiration, creating a cycle that balances motivation and learning difficulty.

	B3: Unclear Expectations
	Students struggling with SD Concepts→↓Students Feeling Inspired to learn →↑ Creativity→↑ Comfort Making Mistakes→↑Asking Questions →↑Flexible Teaching During Course →↓Clear Expectations→↓Students Struggling with SD Concepts

	Struggles with SD concepts initially reduce inspiration, but as inspiration increases, so too does creativity and comfort with making mistakes and asking questions, which teachers may respond to by changing their teaching. As more changes happen during the course, expectations may become unclear over time which will increase student struggles.  


 
Supplementary Table 5. Descriptions of the causal loop diagram created from the interview with participant 5, illustrated in Figure 5.
	Participant 5’s Causal Loop Diagram

	Loop Name
	Pathway
	Narrative

	R1: Retention
 
	Student-Centered Pedagogy →↑Tailor Content for Students' Skills and Interests →↑Student Retention in SD →↑Variety in Successful Teaching Strategies→↑ Student-Centered Pedagogy
	A cycle where student-centered pedagogy leads to tailored content, improving SD student retention and diversifying teaching strategies, thereby reinforcing the pedagogy.

	R2: Hands-On Learning
 
	Build Models that Impact Systems Change→↑ Student Motivation→↑Student Commitment to learn→↑Student Develops SD Expertise→↑Build Models that Impact Systems Change.
	Building impactful models boosts student motivation and commitment, fostering SD expertise, which in turn encourages further impactful modeling.

	R3: Tailoring Content
	Tailor Content for Students' Skills and Interests →↑ Adapt Teaching Style →↑ Locally Relevant Examples
	Tailoring content to student interests and skills leads to adapted teaching styles and the use of locally relevant examples, enhancing learning relevance and engagement.

	R4: Collaboration
	Tailor Content for Students' Skills and Interests →↑Co-creating knowledge→↑ Ask for Student Feedback Throughout Course →↑ Understanding Students Learning Need →↑Adapt Teaching Style→↑Locally Relevant Examples →↑ Tailor Content for Students' Skills and Interests
	This loop emphasizes the co-creation of knowledge and continuous feedback, leading to a deep understanding of student needs and the iterative adaptation of teaching content and style.

	R5: Adaptive Pedagogy
	Adapt Teaching Style→↑ Co-creating Knowledge→↑ Ask for Student Feedback Throughout Course
	Adapting teaching styles to co-create knowledge and actively seeking student feedback forms a cycle of responsive and engaging teaching methods.

	R6: Reflexive Pedagogy
	Adapt Teaching Style→↑ Co-creating Knowledge→↑ Understanding of Students Learning Needs →↑ Adapt Teaching Style
	A cycle where adapting teaching styles to foster co-creation of knowledge enhances understanding of student needs, leading to further adaptation of teaching methods.

	R7: Energy
	Teaching Humility →↑Having Fun →↑ Teaching Humility
	Emphasizing teaching humility and incorporating fun into learning fosters a positive, cyclic reinforcement of humility in teaching.

	R8: Capacity Building
	Adapt Teaching Style →↑ Co-creating Knowledge→↑ Ask for Students Feedback Throughout Course →↑ Understanding of Students Learning Needs →↑Repeated Examples in Class →↑Student Confusion →↑ Adapt Teaching Style
	Adapting teaching styles to encourage knowledge co-creation and seeking feedback, leading to adjusted teaching methods in response to student confusion, forms a cycle aimed at clarifying complex concepts.

	R9: Holistic Pedagogy
	Implementation of Holistic Education →↑ Student-Centered Pedagogy →↑ Tailor Content for Students' Skills and Interests →↑Adapt Teaching Style →↑ Changes in Teacher Mental Model →↑ Implementation of Holistic Education
	Implementing holistic education leads to student-centered approaches and tailored content, which, through adapted teaching styles and changes in teacher mental models, reinforces the holistic education approach.

	R10: Retention
	Innovation in SD Research and Pedagogical Tools →↑ Changes in Teacher Mental Models →↑ Adapt Teaching Style →↑ Locally Relevant Examples →↑ Tailor Content for Students Skills and Interests →↑ Math Hesitancy →↑ Student Retention in SD →↑ Development of SD as field →↑ Innovation in SD Research and Pedagogical Tools
	Innovations in SD pedagogy and tools lead to new teaching styles and content adaptation, addressing math hesitancy and improving retention, which fosters the field's development and further innovation.

	R11: Teaching Evolution
	Changes in Teacher Mental Models →↑ Adapt Teaching Styles →↑ Changes in Teacher Mental Models  
	As teachers' perceptions and understandings evolve, they adapt their teaching styles to better meet student needs. This adaptation, in turn, further improves their mental models. 

	B1: Hesitancy
	Math Hesitancy →↑ Tailor Content for Students' Skills and Interests→↓ Math Hesitancy
	As math hesitancy increases, there is a need to tailor content to students' skills and interests, which will hopefully reduce math hesitancy.

	B2: Active Learning
	Student Confusion →↑ Student Ask Questions →↓ Student Confusion
	This loop reflects how student confusion can lead to inquiry, which, if effectively addressed, will reduce confusion, highlighting the need for clear and responsive teaching strategies.


Supplementary Table 6. Descriptions of the synthesized causal loop diagram created from all five interviews, illustrated in Figure 6.
	Synthesized Causal Loop Diagram

	Loop Name
	Pathway
	Narrative

	R1: Reciprocal Learning
 
	Student Learning →↑ Student Proficiency→↑ Teacher Pride and Fulfillment →↑ Classroom Community →↑ Teacher Humility →↑ Strength Based Pedagogy→↓ Student Confusion and Overwhelm →↓ Student Comfort →↑ Student Interest and Excitement→↑ Student Learning
	Enhanced student learning and proficiency lead to teacher pride and a strong classroom community, fostering a cycle of humility, strength-based pedagogy, and reduced student confusion, ultimately boosting student interest and excitement.

	R2: Engagement
 
	Student Interest and Excitement→↑ Student Learning→↑ Student Interest and Excitement
	Student interest and excitement fuel learning, creating a self-reinforcing loop that enhances student engagement and educational experience leading to increased student interest and excitement

	R3: Capacity Building
	Student Interest and Excitement→↑ Student Learning→↑ Student Proficiency →↑ Teacher Pride and Fulfillment →↑ Classroom Community →↑ Student Interest and Excitement
	This loop demonstrates how student interest and learning build proficiency, leading to teacher pride and a stronger community, which circles back to increase student interest.

	R4: Student Involvement
	Student Interest and Excitement→↑ Classroom Community →↑ Student Interest and Excitement
	A feedback loop where student interest and excitement enhance the classroom community, further elevating student involvement and interest.

	R5: Learning Environment
	Student Interest and Excitement→↑ Classroom Community →↑ Asking Questions →↓ Student Confusion and Overwhelm →↓ Student Comfort →↑ Student Interest and Excitement
	Increased Student Interest and Excitement leads to a supportive classroom community which encourages inquiry, reducing confusion and increasing comfort, thus elevating student interest and excitement for learning.

	R6: Teaching Style
	Flexible Teaching During Course →↑ Having Clear Objectives each class →↑ Flexible Teaching During Course
	Flexibility in teaching, paired with clear objectives, reinforces the importance of adaptability in educational approaches.

	R7: Teaching Evolution
	Teacher Humility →↑ Ask for Student Feedback Throughout Course →↑ Teacher Humility
	A cycle of humility and openness to student feedback promotes continuous growth and evolution in teaching methodologies.

	R8: Adaptive Pedagogy
	Flexible Teaching During Course →↑ Ask for Student Feedback Throughout Course →↑ Teacher Understanding →↑ Teacher Humility →↑Asking Questions →↑ Flexible Teaching During Course
	Adaptive teaching strategies informed by student feedback enhance teacher understanding and humility, fostering a more responsive and inclusive learning environment.

	R9: Reflexive Pedagogy
	Asking Questions →↑ Teachers Understanding of Student Progress →↑Teacher Humility →↑ Asking Questions
	Encourages a cycle where asking questions enhances teachers' understanding of student progress, nurtured by teacher humility, which in turn promotes a culture of inquiry within the classroom.

	R10: Class Energy
	Student Interest and Excitement→↑ Classroom Community →↑ Asking Questions →↑ Teacher Humility →↑Strength Based Pedagogy →↑ Student Interest and Excitement
	Student interest and excitement cultivates an energetic classroom environment by leveraging student interest to foster a community where questions and strength-based pedagogy thrive, amplifying student excitement.

	R11: Intentional Space
	Student Interest and Excitement→↑ Classroom Community →↑ Asking Questions →↑ Teacher Humility →↑Strength Based Pedagogy →↑Student Comfort →↑ Student Interest and Excitement
	Student interest and excitement helps foster a classroom community that values asking questions and teacher humility, strength-based pedagogy enhances student comfort, leading to renewed student interest and excitement in a nurturing cycle of engagement.

	R12: Classroom Dynamics

	Student Interest and Excitement→↑ Teacher Pride →↑ Classroom Community →↑Flexible Teaching During Course →↑ Having Clear Objectives Each Class →↑ Repeated and Relevant Examples in Class →↓ Student Confusion and Overwhelm →↓ Student Comfort →↑ Student Interest and Excitement
	Showcases how student interest drives a positive feedback loop through teacher pride, community engagement, and flexible teaching strategies which supports having clear objectives for each class. This is supported by having more clear and relevant examples that reduce confusion and elevate student comfort and excitement.

	R13: Educational Enrichment
	Student Learning →↑ Student Proficiency →↑ Teacher Pride →↑ Classroom Community →↑Flexible Teaching During Course →↑ Having Clear Objectives Each Class →↑ Repeated and Relevant Examples in Class →↑ Tailor Content for Students Skills and Interests →↑Student Interest and Excitement  →↑ Student Learning
	Highlights the cycle of enrichment in education where increased student learning increases student proficiency and feeds teacher pride and builds a classroom community. This leads to having clearer class objectives, which is supported by having repeated and appropriate examples in the class. This tailored content for the students supports increased student learnings and excitement which then supports further student learning.

	R14: Learning Curve
	Student Comfort →↑ Asking Questions →↑ Teachers Understanding Student Progress →↑ Student Confusion and Overwhelm →↑Student Comfort
	Facilitates a feedback loop where student comfort, fostered by an environment that encourages questions, leads to reduced confusion through improved teacher understanding of student progress. This then leads to increased student comfort.

	R15: Awareness
	Student Comfort →↑ Asking Questions →↑ Flexible Teaching During Course →↑ Ask for Student Feedback Throughout Course →↑ Teachers Understanding of Student Progress →↓ Student Confusion and Overwhelm → ↓Student Comfort
	Demonstrates how flexible teaching, responsive to student questions and comfort, effectively addresses student confusion and overwhelm, thereby enhancing the learning experience through greater teacher awareness of student progress and increasing student comfort.

	B1: Hesitancy
	Math Hesitancy →↑ Tailor Content for Students' Skills and Interests→↓ Math Hesitancy
	As math hesitancy increases, there is a need to tailor content to students' skills and interests, which will hopefully reduce math hesitancy.

	B2: Active Learning
	Student Confusion and Overwhelm →↑ Student Ask Questions →↓ Student Confusion and Overwhelm
	This loop reflects how student confusion can lead to inquiry, which, if effectively addressed, will reduce confusion, highlighting the need for clear and responsive teaching strategies.


 




Interview Guide

Thank you for your time today talking with us about your experiences teaching system dynamics in various settings. We have some prepared questions to ask and then will have time for follow-up questions and additional information you’d like to share. Like we talked about in the modeling meeting, the purpose of this interview is to understand your experience teaching SD, the lessons you’ve learned, barriers and facilitators, and general impressions. You’ll need a sheet of paper and a writing utensil. I’ll give you a few minutes to gather those materials.

I’m going to start the recording, which we may refer back to as we construct the CLD.

[START RECORDING]

Teaching History and Foundation
I will start by asking some questions about your general teaching experience and history.

1. How many years have you been teaching in general? How many years have you been teaching SD specifically?

2. How many students would you estimate that you’ve taught SD to in your career thus far?

3. Have you taught SD in different institutions and places? If so, how do you think the institutional culture and location impacted your SD pedagogy?

4. How would you describe the classes that you’ve taught SD, in terms of skill level required? In other words, is your class an introductory SD course or a higher-level SD course? 
a. What is your favorite skill level to teach?
b. How does your teaching approach differ?

5. How has your SD pedagogy changed over time?

6. What changes (if any) do you make in your pedagogy while teaching different populations and for different skill levels?

7. What do you believe are the essential skills every introductory SD learner should have at the end of their course? Intermediate? High?

8. Can you describe the setting in which you typically teach SD? This could include a semester-long course, a weekend workshop, a summer school program, etc.
a. What is your favorite setting to teach SD? Why?

b. What are the strengths and disadvantages you see while teaching SD across various formats (semester long, week long, online, in person etc)
         

9. Relatedly, how do you think about time when you’re teaching SD?

10. What do you think is your goal in teaching SD?
a. Does this vary by course or class skill-level?

11. Can you please share some meaningful/ insightful experiences you had while teaching SD?


Reference Mode Construction
We’re going to pause the questions and I’d like you to grab the paper and writing utensil you gathered when we started. We’ve talked through the time horizon and goals that you have for your teaching, and now I’d like you to draw a related reference mode. If you have multiple outcomes or you want to draw something you didn’t share previously, that is okay, but try to not draw more than 3 reference modes.

[Allow a few minutes for drawing reference modes]

Thank you for drawing these. Let’s take a few minutes to walk through each reference mode and you can explain them to us.

Lessons Learned
To wrap up, I want to end by asking a few questions about the lessons you’ve learned teaching SD.

12. What are some of the barriers you’ve experienced teaching SD to students in various disciplines?
a. How have you overcome these barriers? Did you need to adapt? 
b. What are some critical lessons you have learned in the process?

13. What are some of the facilitators (skills or teaching methods that help) you’ve learnt to teach SD?

14. [If they have taught multiple courses and types of students] Think back on the various times you’ve taught SD and the various audiences you’ve engaged with. Can you describe the commonalities or differences across disciplines that you’ve taught? Are some disciplines or types of students harder or easier to teach SD to?

15. If a colleague of yours was going to teach SD for the first time, what advice would you give them?

Those are all of our questions! Thank you so much. Do you have any questions or additional thoughts you want to share?

[TURN OFF RECORDING]

So to let you know what’s coming next, we will construct a CLD based on your responses to our questions. Then, we will share the CLD with you to provide feedback and general reflections of the model. We’re curious, too, to see if you have self-reflections on your teaching style after seeing the CLD. Please look for an email from us in the next few days. Thank you again!


