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What’s “innovative” instruction?
What do you think?
Project‐based
Student‐centered
Collaborative
Constructivist



What do all these approaches have 
in common?

What do you think?
Teacher not lecturing 
Teacher coaching
Teacher facilitating
Students leading the work



What sometimes happens…
Students say…
“This is too hard…”
“Just tell me what to do. That’s what good teachers 
do…”
“You’re making me do your job…”
“What am I learning here anyway?”



What also sometimes happens…
The dean says…
“How do you know that this lesson is meeting our 
SLOs?”
“I’ve gotten some complaints from students about this 
lesson. What’s up?”



How we want to respond…

“I can show you that they’re learning MORE than the 
simple facts,
It teaches students how to apply that knowledge in 
the real world…”



How can you back that up? 
By using some of the ideas and tools from this 
presentation
In this presentation I will:

Review an R&D project around assessment of project‐
based learning involving community college instructors 
in the U.S.
Engage you in some of the reflection activities that 
helped instructors identify and measure the skills taught 
in innovative instruction



Project Background:
CTE Instruction

Career and Technician Education (CTE)
New 21st‐century technical fields such as 
biotechnology, forensics, & environmental science 
require:

Hands‐on skill but also…
Application of advanced math and science concepts
Coordinated interdisciplinary teamwork that requires 
excellent communication skills



Description of Scenario‐Based 
Learning Project

2003‐Present
National Science Foundation’s 

Advanced Technological Education program
Produces online instructional materials that engage 
student teams in solving real world problems in a 
variety of workplaces
Pedagogy represented a departure from pure technical 
content‐focus
Involved community colleges in California, New York, 
Wisconsin, and a 4‐year university in Utah







Innovative Lesson: Lots learned, 
but how can you document it?

How would you document student learning in this task?

Approach: Evidence‐centered assessment reflection (EC‐
AR)

Based on evidence‐centered design (ECD) (Messick, 1994; 
Mislevy, 2007; Mislevy & Riconscente, 2006)
Allows assessment designers to capture more complex 
student performances in a wider range of assessment tasks



Approach: EC‐AR Process
CTE instructors had designed SBL tasks
Instructors participated in EC‐AR Interview

Instructors identified key priorities and learning goals of SBL 
tasks (Domain analysis, EC‐AR Step 1)
Instructors documented learning goals and ways to get 
evidence (behaviors, work products, assessment features) that 
students have achieved the goals in “assessment blueprint” 
(Domain modeling, EC‐AR Step 2)

Researchers created a blueprint
Instructors and researchers used blueprint to create in‐
class formative assessments and final summative test 
items 



EC‐AR Results
72 final assessment tasks
44 in‐class formative assessments 
CTE instructors identified and assessed a broader 
range of skills than just the technical



EC‐AR Results: Defined 21st Century 
Skills for CTE Real World Tasks



EC‐AR Results
Content Validity (Instruction/Industry Experts): 

Endorsed assessment items as relevant to both 
education and industry goals.
Educators wanted more clarity around learning goals.
Industry reps wanted more complexity in assessment 
tasks.



EC‐AR Results
Construct Validity (26 final test items, 104 Student 
Think alouds): 

Comparing high and low performers, we found:
Stronger students could coordinate technical and social 
dimensions
Weaker students did not have solid grasp on technical and did 
not know how to integrate social elements to inform technical 
decisions.



EC‐AR Workshop Activities
We will do some “quick demo” activities to give you a 
sense of how the EC‐AR process works
Think of your most innovative classroom activities in 
this task



EC‐AR Assessment Interview Task
Knowledge/Skills  to be  Learned Pre‐requisite Knowledge/Skills



Real World Application for Learning 
Goals?

Does the knowledge or skill you’re teaching help 
students do any of the following:

Frame a problem
Conduct research or analysis
Generate a product
Use tools
Make inferences or reach conclusions
Work on teams
Make presentations



Evidence of Learning
What does successful learning look 
like? (Behavior)

What document or performance can 
student produce? (Work product)



Final blueprint steps…

Describe the features of an assessment
What pictures, diagrams from the field can 
stimulate student thinking? 
Log files for network security, snippets of code for 
programmers



Final blueprint steps…
What kinds of questions will help students 
engage in the behaviors that you want to 
measure?
Not too broad, not too “off the shelf” (Not just 
Ohm’s law computations in engineering)
Alignment with what you want to teach: How 
to read the specifications of a electronic 
component and determine if component will 
work in constrained system



Final blueprint steps…
What kinds of scoring rubrics or keys will you 
use to score open‐ended questions?
3‐level? 
Holistic, analytic?



Summary In this design pattern, a student is presented 
with a hypothetical user’s specific Web site 
development needs.  Can students integrate 
the user’s needs into a practical software 

development process?

Rationale It is important for students to have an 
opportunity to practice Web site development 
in a realistic, user-informed way because it 
helps students apply programming in the 

service of actual users.

KSAs Skill of identifying and asking appropriate questions 
to specify user requirements
Skill of generating use cases based on user 

requirements
Skill of addressing user needs in specifying system 

requirements



Potential 
observations

Identifying users’ primary needs for Web site 
use
Define the user’s complete range of possible 

uses for the Web site
Identifying appropriate Web development tools 

Potential 
work 
products

Generate a list of written questions to ask of a 
user to identify and understand Web site needs 
Write a use case
Provide a written rationale for user interface 

decisions and selection of Web development 
tools
Sketch or electronic mockup of user interface 

design





Information

louise.yarnall@sri.com

http://elc.fhda.edu/
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