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Abstract: How will you approach planning or designing your next course? Many STEM
instructors follow a common path—select a textbook, identify the chapters to be covered,
develop lectures, and finally, create exams. Instructional design methods such as
Backward Design offer a more deliberate approach to course development. Backward
Design (Wiggins and McTighe 1988) is a conceptual framework that emphasizes the
alignment of learning goals and objectives, assessments, and instructional activities. In
the first stage, instructors develop specific learning objectives. What are students
expected to know, understand, or be able to do after completing the course? Next, the
instructor must determine what will serve as acceptable evidence that students have met
these objectives (assessment). It is only after these first two steps have been completed
that the instructor develops materials such as lectures and assignments that help student
to achieve the learning objectives. By using Backward Design, an instructor must identify
curricular priorities and assessment methods early. When these priorities have been
identified and evaluated, the teacher may then apply the appropriate resources and time to
the most important concepts and ideas. Workshop participants will be introduced to the
principles of Backward Design and will have the opportunity to apply those principles to
their own classes.
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Video: https://www.youtube.com/watch?v=ph0SsWnS2tU
Notes

- Introduction to curricular design
o What is a curricula? An “academic plan” to foster student’s learning (Stark
and Lattuca 1997)
o Elements of curricula
» [earning outcomes and objectives
» Teaching and learning activities
* Feedback and assessment
* ALIGNMENT = quality curriculum
o How do we develop curricula?
o Problems with traditional design
= Content coverage
* What chapters will be covered?
* How many pages?
* What facts/vocabulary must students recall?
» Hands-on, minds-off
* Activity-centered
* Lack explicit connection to desired learning outcomes
* Do not engage students in disciplinary practices
* What’s the point?
* What’s the big idea?
» What does this help us be able to do?
Why should we learn this?
o Alternatives to traditional design
» “Understanding by Design”
= “Shaping the College Curriculum”
= “Creating Significant Learning Experiences”
- Overview of Backward Design
o Situational factors
» Characteristics of the learners versus characteristics of the teacher
= Nature of the subject
= Expectations of external groups
» Specific context of the teaching/learning situation
o Learning goals
* Big ideas, disciplinary core concepts
= Disciplinary practices and competencies
o Learning objectives
= What students are expected to do
= Specific
* Measureable
o Feedback and assessment — the methods used to determine whether and to
what extent learners have achieved the learning outcomes (Austin)
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o Teaching and learning activities — structure and sequence, activities, and
resources that help learners achieve the intended outcomes (Austin)
* What does the research tell us about how people learn?
o Create a “teachable unit”
= Learning goal and objective — assessment — activities — alignment
o Big ideas — have disciplinary significance, are generative, and have
explanatory power (Wiggins and McTighe 1998)
» What should students be able to do with these big ideas?
o Science practices
» Ask questions
* Develop and use models
* Plan and carry out investigations
* Analyze and interpret data
» Use mathematics and computational thinking
» Construct scientific explanations and arguments based on evidence
and reasoning
= (Obtain, evaluate, and communicate information
* Big ideas + science practice = learning objective
o Think about adding complexity, higher-order thinking to your learning
objectives

- Learning objective: Students will illustrate, with words and pictures, the process
of succession from a grass field to birch forest climax community.
o Rubric — intermediate
o Assessment — Write a scientific argument about would happen to a birch
forest climax community that is affected by a seasonal fire
- Learning objective: Students will explain possible reasons for genetic variation in
species populations that establish a new area.
o Rubric — absent
o Assessment — Observe the diagram, which features two mountainous
squirrel species. Write a scientific argument about how the two squirrel
populations became genetically different over time.
- Nonfunctional verbs — verbs that cannot be measured or are redundant
Able to
Appreciation for
Awareness of
Capable of
Comprehend
Conscious of
Familiar with
Shows interest in
Knows
Has knowledge of
Learns
Memorizes
Understands
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o Will be able to
- Applying Backward Design to your course

o Framework for establishing curricular priorities (Wiggins and McTighe
1998)



