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Syllabus for Fall 2016 ALANM Functions and Algebraic Reasoning Institute


Purpose

[bookmark: _GoBack]This institute introduces high intermediate and HSE-level teachers to a series of scaffolded functions and algebra lessons that include the following topics: representations of functions, rate of change/slope, y-intercept, modeling linear relationships, and evaluating algebraic expressions. As a part of this work, the lessons integrate teaching of decimal arithmetic, integer arithmetic, and exponents. Participants receive detailed lesson plans that include guidance on predicting common student misconceptions, and in facilitating the rich activities and discussions. 


Description

ALANM institutes are intensive professional development opportunities. Steve Hinds leads the institutes, modeling the lessons and facilitating discussions of the student-centered and active-learning pedagogical approaches. The institute gives participants the confidence to teach the lessons in their own classrooms, and the pedagogical and other teaching approaches that are discussed in the institute will impact participants’ teaching more broadly. 


Learning Goals

· To improve math instructors’ knowledge of functions content.

· To improve math instructors’ knowledge of decimal, integer, and exponent content.

· To model and discuss a series of functions lessons so that math instructors have the confidence to teach the lessons in their own classroom.

· To model and discuss features of an effective adult numeracy classroom such as optimizing the physical arrangement of the classroom, and using a variety of student groupings.

· To model and discuss features of effective adult numeracy teaching such as providing open-ended tasks, moving from informal to more formal representations, asking good questions, encouraging student-student talk, valuing multiple solution strategies, minimizing lecture, and giving students opportunities to look for patterns, generalize, and discover mathematical relationships that are new to them.

· To model and discuss how to foster deep learning that does not only include practicing procedures, but that includes conceptual understanding, communication skills, reasoning skills, problem-solving skills, and feelings of self-efficacy that help students to persevere in the face of academic challenges.




Content topics

· Decimal concepts
· Decimal addition, subtraction, and multiplication
· Integer concepts
· Adding, subtracting, multiplying, and dividing integers
· Understanding the equals sign to mean “is equivalent to” and not “here comes the answer”.
· Creating and interpreting three views of functions (rule, table of inputs/outputs, graph)
· Working with linear and quadratic functions in context
· Determining and interpreting function solutions
· Understanding the difference between function solutions and solutions to 1-variable equations 
· Determining linear function equations from tables of values and from graphs of lines
· Comparing linear functions in contexts that have the same variables
· Using functions to solve real-world problems
· Identifying functions that model real-world situations
· Differentiating between “exact” models and models that rely on data that varies
· Creating informal and formal models to make predictions and solve problems
· Judge the appropriateness of models in making predictions
· Determining and interpreting rate of change from tables, equations, and graphs, including integer and fraction rates of change
· Interpreting graphs of linear function that do not have numbered scales
· Interpreting horizontal and vertical lines
· Determining and interpreting y-intercepts from tables, equations, and graphs
· Characteristics of linear and non-linear functions
· Identifying functions and non-functions from tables and graphs
· Using and interpreting exponents
· Recognizing parallel lines in graphs and when comparing equations
· Interpreting line graphs that represent piece-wise functions
· Identifying and representing equivalent slopes
· Distinguishing between expressions and equations
· Evaluating expressions
· Working with functions that have two input variables
· Using and interpreting function notation


Format

The institute will include three, day-long professional development sessions, and participants will have an additional opportunity to get feedback on their own teaching, either through a classroom observation, on a videotaped lesson, or in a similar activity.
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