
Cita%ons	

Lessons	Learned	

Student understanding of complex science 
concepts depends on integration of 
knowledge and understanding from 
multiple activities and topics. Previous 
work focused on using the Learning Cycle 
to sequence learning experiences within 
individual topics in a non-majors biology 
course, Sensation & Perception. This work 
raised questions about coherence of 
material over the course of the semester 
as well as alignment of assessments to 
course outcomes.  

Course learning targets and assessments 
are being re-designed using Wiggins & 
McTighe’s Understanding by Design (UbD) 
framework, a planning tool popular in K-12 
education, but less common in 
undergraduate education. UbD helps 
instructors identify key understandings 
they want students to have in their course, 
and directly link these to desired student 
work for the purpose of assessment - thus 
creating a closer link between learning 
activities and assessment. My use of this 
exercise not only informs students of 
learning targets but serves to help shape 
my instruction focusing on key elements 
needed for student understanding.  

Problem	

Background	on	UbD	

Process	

!  One unexpected outcome was realizing 
the amount of time it took to UbD plan and 
restructure each week’s lesson. Typically 
spent 4-6 hours per week but could have 
used more time. 

!  Still don’t feel “done” after a single 
iteration of UbD planning. 

!  Used UbD in an existing course, found it 
to be an extremely valuable editing tool. 
Didn’t change content much, but delivery 
changed significantly. Experience would 
likely be different in new course planning. 

Understanding by Design is a planning 
process focused on “teaching for 
understanding” created by Grant Wiggins  
and Jay McTighe in 1998. In their process 
they emphasize “backwards design” in 
which outcomes are identified first in 
designing curriculum units, performance 
assessments, and classroom instruction.  

Wiggins, G., & McTighe, J. (2005). 
Understanding by Design (2nd ed.). 
Alexandria: ASCD. 
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Next	Steps	

!  Finish UbD the remainder of semester in 
Sensation & Perception. Reflect back on 
experience and think about further 
refinement for next semester’s course. 

!  Collect data on student experience and 
understanding in this course. 

!  In summer, implement UbD in design of 
new course: Honors Genetics. 

• Be able to design tests and/or ask questions to 
determine damage 

• Ideas for diagnosis? 

Desirable Elements 

• Be able to interpret brain scans – 
identify damaged areas of the brain 

• Be able to correlate impairment with a 
particular brain region 

Highly Desirable Elements 

• Understand what different areas 
of the brain do 

• Understand how we find this out 

Essential Elements 

Nested UbD Diagram:  
Clarifying Content Priorities 

UbD Planning Worksheet     

Stage 1--Desired Results

Stage 2--Assessment Evidence

Stage 3--Learning Plan

 Established Goals:

 Students will know...     Students will be able to....

 Understandings:
  Students will understand that....

 Essential Questions:
  

 Performance Tasks:  Other Evidence:
  

 Learning Activities:

Adapated from Wiggins & McTighe, 2005

Our knowledge of the brain is limited. 

We study or gain further knowledge of   
S&P using numerous methods. 

Damage has consequences for how we 
interact with our world  

How can brain damaged individuals help 
us study or gain further knowledge of 
Sensation & Perception? 

What regions of cortex do what – by straight up 
memorizing OR by better yet, interpreting 
damage/test results. 

Interpret results of an impaired 
individual’s tests. 

- Lecture on what’s after middle vision - “What vs. Where” pathway in visual system, 
highlighting cortex regions. 

- Class discussion of fMRI images of patient D.F. vs. normal individuals, possible effects? 

- Class discussion of drawings completed by patient D.F. 

- Listen to All in The Mind radio interview, Dr. Mel Gooddale on work with patient D.F. 

- Expand to excerpts from Secrets of the Mind,  Dr. VS Ramachandran: Blindsight, 
Visual Neglect, Capgras Delusion. 

Read Oliver Sacks “The Man Who Mistook 
his Wife for a Hat”.  Identify gaps in 
physicians assessment/performance tests.  
Suggest neuroimaging tests to perform on 
patient indicating what one each test would 
help identify.  Suggest areas of cortex 
that might be affected. 

Be familiar with current brain imaging 
techniques discussed in class and what 
information they can provide us with. 

Know cortex regions and functions as 
they pertain to Sensation & Perception. 

UbD planning for week 5 of Sensation & Perception: 

THIS WEEK… 

We build on our knowledge of the visual system. 

Discuss “What & Where” pathways of visual 
system. 

Look deeper into how we acquire new knowledge 
of visual system and brain in general. 

" Introduce techniques for application. 

" Student activities designed to reflect  
understandings identified in planning. 

Patient D.F. – hypoxia due to CO poisoning, age 35 

fMRI images 

" Weekly lessons begin with outcome. 

" Re-prioritized content. 

" Remove non-essential elements. 

" Select classroom interactions to foster 
student curiosity & learning. 

" More discussion time. 

TWO VISUAL PATHWAYS (WHERE & 
WHAT SYSTEM) 
Patient D.F. – hypoxia due to CO poisoning, age 35 

(How) 

Homework Assignment: Apply 
your knowledge of visual system 

Read the passage, describe Dr. Sacks 
assessment of the patient. Is anything 
missing?  

Apply your knowledge of techniques 
utilized to gain more information of the 
brain and visual system. 

What additional information might you 
want? 

Which technique(s) would you apply, and 
why? 

Effects on Assessment: Effects on Classroom Instruction: 

Desired Student 
Understanding 

Performance Task/ 
Assessment 

Instruction 

Identify 

Design 

Plan 

Instruction 

Assessment 

Evaluation 

Teach Class 

Ask Fair 
Questions 

Was I Successful? 

My Previous 
Planning 

Understanding 
by Design 

Students will understand the main functions of the visual cortex.  


