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Teacher: What are you drawing?
Jane: A picture of God
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God looks like.



Teacher: What are you drawing?
Jane: A picture of God
Teacher: But no one knows what 
God looks like.
Jane: Well, they will in a minute!

*Sir Ken Robinson, Ted Talk on Creativity



“Assessment is the silent killer of 
innovation.” 

Professor Eric Mazur



Teaching doesn’t have to be this 
way!
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Setting the Stage



Performance is not learning.

Setting the Stage



Setting the Stage

Too many assessments measure 
performance or surface learning, not 

deep learning.



We do too much of this....



and not enough of this.



Setting the Stage
MESSAGE



Use    assessment to
 uncover 

learning.

>new approaches t
o

Setting the Stage
MESSAGE



That assessment is the  
secret to great teaching.

To re
veal

Setting the Stage
GOAL #1



5 strategies for designing 
assessments that measure deep 
learning versus performance.

To re
comm

end

Setting the Stage
GOAL #2
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How can I use assessment to 
measure       learning?DEEP

The Big Question 
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How can use 
assessment ensure 

my students are 
really learning?X

How do we measure deep 
learning?



And not surface learning?



What is       learning? DEEP
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The Learning Classroom, 2001
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Prior Knowledge x New Information

     =Changes in Prior Knowledge
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Learning=Changes in Prior Knowledge
The Big Question 

>Deep Learning Surface Learning> >Permanent, strong changes Temporary, weak changes
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Bloom’s Taxonomy
(Revised)
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5 Strategies 

Pick  a “linchpin” Concept

“Thus, a linchpin idea is the one that is essential for understanding, without 
which students cannot go anywhere...the most important enduring ideas” in 
an area of study.

*Understanding by Design



Strategy 1 



Strategy 1 

Assess Change in Students



Strategy 1 

Assess Change in Students

Protocol: Measure prior knowledge very early in course. 
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Tools for Assessing Change

Conceptual Inventories: Tests designed with prior knowledge or common 
misconceptions in mind

Pre-post Surveys: Surveys of concepts or attitudes given before and 
after instruction

Background Knowledge Probes: short questionnaires used at beginning or 
end of instruction



Conceptual Inventory



Pre-Post Survey



Background Knowledge Probe

What kind of meter is this?



Strategy 1 

Assess Change



Strategy 2 
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Strategy 2 

Assess Organization of Knowledge
Protocol: Measure how students structure and 

organize knowledge, and their understanding of how and 
why, not just memorization of discrete facts. 





1. Arteries

a. Are more elastic than veins
b. Carry blood that is pumped 
from the heart 
c. Are less elastic than veins
d. Both a and b
e. Both b and c



1. Arteries

a. Are more elastic than veins
b. Carry blood that is pumped 
from the heart 
c. Are less elastic than veins
d. Both a and b
e. Both b and c

What Does this Assess?
Discrete Facts



Design an artificial artery. 



What Does this Assess?

Organized Conceptual Framework

Design an artificial artery. 



What Does this Assess?

Organized Conceptual Framework

Measure this!

Design an artificial artery. 



Performance Tasks: “A task that uses one’s knowledge to effectively 
act or bring to fruition a complex product that reveals one’s 
knowledge and expertise.”*

*Understanding by Design
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Performance Tasks: “A task that uses one’s knowledge to effectively 
act or bring to fruition a complex product that reveals one’s 
knowledge and expertise.”*

Cioncept Maps: Diagrams of concepts and their relationships to other 
concepts, topics, or ideas

Defining Feature Matrix: Categorization of concepts by defining features.

*Understanding by Design
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Tools for Assessing Organization

Performance Tasks

Design an artificial artery. 



Tools for Assessing Organization

Concept Map



Tools for Assessing Organization

Defining Feature Matrix



Strategy 2 

Assess Organization of Knowledge
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Strategy 3

Assess Sophistication of the Basics

Protocol: Measure how well students grasp a series 
of basic understandings about concepts. 





Master



Julie’s Latte
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Tools for Assessing Sophistication of the Basics
Performance Tasks: “A task that uses one’s knowledge to effectively 
act or bring to fruition a complex product that reveals one’s knowledge 
and expertise.”*
Presentations: student led, formal talks that teach concepts or ideas
Student Questions: Have students write questions they think would 
assess deep learning and include their own explanations
Invented Dialogues: structured, invented dialogues, between important 
leaders in the field



Tools for Assessing Sophistication of the Basics

Prompt: 

Prepare a 15 minute presentation to explain and 
demonstrate how arteries and veins function. 

Presentations



Tools for Assessing Sophistication of the Basics

Prompt: 

Prepare three questions you think would assess your 
peers’ understanding of the structure and function of 
arteries and veins, we will select the best questions to 
be used in class, make sure you include explanations.

Student Questions



Tools for Assessing Sophistication of the Basics

Invented Dialogue

Title

Setting

Characters

Dialogue

Character A:

Character B:

Character A:

Character B:
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Strategy 3

Assess Sophistication of the Basics



Strategy 4



Strategy 4

Assess Self Assessment

Protocol: Measure how accurate students are in their 
own assessment of their abilities. 





“It’s taken me all my life 
to learn what not to play.”

Dizzy Gillespie
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Tools for Assessing Self Assessment

One Minute Paper: students write short answer responses to two questions 
at the end of class. 
Just-in-Time Teaching: method to prepare students before class, using 
conceptual questions and the Muddiest Point Technique
Muddiest Point Technique: Students response to 1 question about the most 
confusing point of instruction or reading
Rubrics: “A criterion-based scoring guide that enables judges to make 
reliable judgments about student work and enables students to self-
assess.”
*Understanding by Design



Tools for Assessing Self Assessment

Assessment Wrapper: A self-assessment question students answer and hand 
in at the end of an assessment. 

*Understanding by Design



Tools for Assessing Self-Assessment

One Minute Paper

What is the most important 

thing you learned in this class?
What important question remains 

unanswered? 



Tools for Assessing Self-Assessment

Just-in-Time Teaching

topic 1
reading assignment

repeat
with next topic

online
assignment

1 feedback
question

2 conceptual
questions

review
feedback

address 
difficulties

in class



Tools for Assessing Self-Assessment

Just-in-Time Teaching

topic 1
reading assignment

repeat
with next topic

online
assignment

1 feedback
question

2 conceptual
questions

review
feedback

address 
difficulties

in class

What did you find most 

confusing about what you read?

Muddiest Point Technique



Tools for Assessing Self-Assessment

Rubrics

novice developing expert

Precision x

Estimation x

Calculations x

Strategy x



Tools for Assessing Self-Assessment

Assessment Wrapper

If you had more time for this 

assessment, what would you do 

differently?



Strategy 4

Assess Self Assessment
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Strategy 5

Assess for Knowledge Transfer

Protocol: Measure how well students use heuristic 
versus procedural knowledge. 





What is the shortest distance from 
the corner of the field to the 
center?



What is the shortest distance from 
the corner of the pitch/field to the 
center?
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~105 meters
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What Does this Assess?
Memorization, Procedure

What is c?



What Does this Assess?
Knowledge Transfer, Heuristics



What Does this Assess?
Knowledge Transfer, Heuristics

Measur
e this

!



Tools for Assessing Knowledge Transfer

Performance Tasks: “A task that uses one’s knowledge to effectively act 
or bring to fruition a complex product that reveals one’s knowledge and 
expertise.”*



Tools for Assessing Knowledge Transfer

Performance Tasks: “A task that uses one’s knowledge to effectively act 
or bring to fruition a complex product that reveals one’s knowledge and 
expertise.”*
ConcepTests: Short concept questions that test students’ ability to 
transfer knowledge.  



Tools for Assessing Knowledge Transfer

Performance Tasks: “A task that uses one’s knowledge to effectively act 
or bring to fruition a complex product that reveals one’s knowledge and 
expertise.”*
ConcepTests: Short concept questions that test students’ ability to 
transfer knowledge.  
Application Cards: Prompts that asks students to imagine practical 
applications for concepts they are learning in class.  



Tools for Assessing Knowledge Transfer

Consider a metal plate with a hole in it...if you heat it up 
uniformly what will happen to diameter of hole?

A. increases
B. stays the same
C. decreases 

ConcepTest



Tools for Assessing Knowledge Transfer

Application Card

What is a real world application 

for the concept of thermal 

expansion?



Strategy 5

Assess for Knowledge Transfer



Surface Learning Deep Learning

Change - +

Organization - +

SOPHISTICATED Basics - +

self-assessment - +

KNolwedge transfer - +

5 Strategies 
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“I also wonder how I can use assessment 
tasks as an opportunity for learning?”



 YOU!

 “How to use evaluations to improve 
learning?”
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You can’t teach new ways and 
assess old ways. 

Next Steps



Use    assessment to
 uncover 

learning.

>new approaches t
o

Next Steps
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