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Badge 104: Modeling with exponential functions

Driving question: How can we use exponential models to plan an affordable and memorable travel experience while making informed financial decisions to avoid the Debt Trap? 


	1 day = 45 minutes
	
	
	

	Component
	Days
	The Math
	Teacher Facing
	Student Facing

	Hook Lesson
	1
	The hook lesson is an easy, engaging entry to the module. The purpose is to spark curiosity and foreground mathematics, vocabulary and the project rather than cover or master concepts. 

Surface students' understanding of credit cards and interest and practice calculating different borrowing scenarios. 




	Mod 4 - Teacher Hook Lesson


	· Mod 4 Student Hook Lesson
· Mod 4 Hook Lesson Spreadsheet



	Project
	15
	The project will drive the  mathematics within the module, which will be needed to create the product for an audience. The essence of project work will be the student’s accountability for delivering the product rather than being supervised through a string of activities. They will work in an Agile project-management mode.  (See Student Guide to Agile Project Management - Productive Collaboration)

· Collaborate in the modeling cycle 
· Interpret expressions  and exponential functions in terms of the situation they model -that is, the context.  
· Analyze exponential functions using expressions, tables, graphs, and contextual information 
· Build exponential functions that model relationships between two quantities 
· Construct and compare linear and exponential models to solve problems and draw conclusions 
· Summarize, represent, and interpret data on two quantitative variables for linear and exponential models fit, including patterns of association and the usefulness of the model in context 
· Use models of exponential functions to determine values of interest in real world problems based on the relevance of the models 
	
· Mod 4 Project Overview
· Mod 4 Project Spreadsheet
· Mod 4 Student Project Prototypes
· Mod 4 Project Student Demo Spreadsheet
· Student Guide to Agile Project Management
· Activity - The Agile Project Kickoff
· Activity - The Agile Stand-Up
· Activity - The Agile Retro
· Activity - Collect and Reflect
· Activity - My Portfolio



	Retro/Evidence of Learning Days (EoL)
	4
	Evidence of Learning (EoL) days occur once per week (at the end of the sprint), typically on a Friday for a class that meets five times per week. There are two components to EoL days:
· Sprint Retrospective (15-30 mins)
· Individual Reflection & Self-Assessment for Badge Indicators (20-35 mins)
	Mod 4 Badges 104 CPEs and Indicators
	Mod 4 Evidence of Learning Student

	NOWs (4 days or 4  at 20 mins each)
	2
	The NOW teaches pieces of mathematics that students need to do the project, in a “just-in-time” manner.

· Comparing linear and exponential models
· Writing equations from scenarios in the form y=a(b)x
· Connecting representations of exponential functions
· Using spreadsheets to compute different outcomes with the compound interest formula 
	· Mod 4 NOW 1 - Comparing Linear and Exponential Growth
· Mod 4 NOW 2 - Exponential Function Tool Time
· Mod 4 NOW 3 - Multiple Representations for Exponential Functions
· Mod 4 NOW 4 - Spreadsheet Tool Time


	INTERRUPTERs
	3
	An INTERRUPTER activity teaches a mathematically coherent chunk of content that needs to be covered. It is scheduled to interrupt work on the project.

· Building functions that model exponential relationships
· Interpreting and manipulating parameters 
· Connecting the parameters of an exponential model to its graph

	· Mod 4 Interrupter Activity 1: Equations for Scenarios
· Mod 4 Interrupter Activity 2: Connect Exponential Representations 
· Mod 4 Interrupter Activity 3: Intro to Compound Interest


	ENDs
	3
	An END activity extends the mathematics of the project through transfer to new contexts, generalization and coherent development of the mathematical concept including abstraction.

· Performing linear and exponential regressions on Desmos
· Evaluating which function best models the data
· Identifying values of interest in a real-world problem
· Communicating limitations of the model
	
· Mod 4 END Activity 1: Exponential Regression: Analyzing Data with Technology
· Mod 4 END Activity 2: Discovery in Mistakes: using technology to perform regressions
· Mod 4 END Activity 3: Linear vs Exponential Modeling


	5-MINUTE MATHs
	
	5-MINUTE MATH activities are to review and practice math concepts in a way that will promote fluency. They can be used as 'do-nows' or 'exit tickets' or for a quick, short activity. They follow a limited number of repeated routines so little time is wasted with directions and set up. They truly are only 5 minutes.

There are 30 Five-Minute Maths for fluency on various topics. 
	· (Folder of 30 activities) 5-MINUTE MATH Activities

	Performance Task 
	1
	M104 Performance Task - Jellyfish Takeover
This task engages students in mathematical modeling to analyze the impact of rising ocean temperatures on jellyfish populations. Acting as oceanographers, students examine data, determine if population growth is linear or exponential, and develop a predictive equation. They use graphing tools, make future predictions, and assess model accuracy while considering external factors. The task emphasizes data analysis, technology, and applying mathematics to real-world environmental issues.

[bookmark: _6qt1uyl5yqph]Key Mathematics Covered:
· Data Representation & Graphing: Plotting and analyzing trends.
· Mathematical Modeling: Applying the modeling cycle to real-world data.
· Functions and Equations: Identifying linear vs. exponential growth, developing equations.
· Prediction & Extrapolation: Forecasting population changes.
· Interpretation & Analysis: Evaluating model accuracy and external factors.
· Validation & Refinement: Refining models with additional data.
· Real-world Applications: Connecting math to environmental science.

	Performance Task-Teacher Facing
	Performance Task-Student Facing

	Total Days
	29
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