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Introduction and Overview
 

Presentation Team (5 mins) 

Our Evaluation Research (20 mins) 
– About The Matter of Origins 
– About Our Collaborative Research Approach 
– About Our Findings (handout) 

Rigor and Creativity (35 mins) 
– Strengthening rigor in research design 
– Adding creativity to research design 
– Incorporating community partner voices 

Question and Answers (10 mins) 



  
   

    
     

     
     

 

  
    

     
 

    
     

 

   

The Matter of Origins 
Choreographed by Liz Lerman and Dance Exchange 

–	 35 + years of creating dance and engaging people in making art 
–	 Won MacArthur Genius Award in 2002 for community organizing 
–	 Uses dance as a vehicle for human inquiry and engagement with 

contemporary issues of our time 

Two Act Contemporary Dance Performance 
–	 Act One—on stage, multi-media, intergenerational dance 

explores Big Bang, Los Alamos, and origin stories 

–	 Act Two—in “tea room,” dialogue convened by provocateurs and 
punctuated by dance interruptions and led by physicist host 

Let’s take a look—The Matter of Origins video 



 

  
 

 

Our Evaluation/Research Challenge 

How do you rigorously evaluate the 
impact without the research interrupting 
the learning activities? 

http://www.neutrontrail.com/wp-content/uploads/2010/09/DSC_0249-John-Borstel-photo_NT.jpg�


  
   

   
  
  
  
  

 
 

  
   

    
    
 

 

We Wanted To Know…
 

NSF Informal Science Education/Early Concept 
Grants for Exploratory Research (EAGER) 
–	 Changes in attitude 
–	 Changes in interest 
–	 Changes in knowledge 
–	 Changes in behavior 

Dance Exchange and Michigan State 
–	 Connection between art/science ways of knowing 
–	 Emotional engagement with content and learning 
–	 Patterns in changes by demographic and background 

variables 



 
     

 
    

 
    

 
     

     
 

 
  

 
       

 
     

 
     

    

Our Collaborative Approach 
MSU learned about the performance & its goals.
 

MSU proposed questions & methods.
 

DE gave feedback, made counter suggestions.
 

DE helped us focus in on the different areas,
 
especially for the attitude, interest, knowledge,
 

behavior.
 

DE suggested the emotion clouds.
 

MSU made revisions & sent them new questions.
 

DE made the instruments look fun & engaging.
 

MSU & DE used the instruments & then made 

adjustments at upcoming performance sites.
 



 
 
 

 
 

 
  
  

 

 
 
 
 
 
 

  
  

 

 
 

 
 

 
 

 
 

  
  

 
  
 

 
  

 
   

  Rigor 

Replicate 

Strong Designs 
Mixed methods 
Multiple sources 
Multiple measures 
Linked data 

Reliability & Validity 
Pilot test & refine 

Embedded 
•Imaginative 

•Themed 
•Seamless 

Creative Formats 
•Shapes & sizes 

•Textures & colors 
•Word choice 

Delayed post-performance 

Evaluation Research 
TIMING 

Pre-performance 
Intermission 

Post-performance 

TYPES OF QUESTIONS 
Nine content questions (Likert, quantitative) 

Emotion clouds (closed, qualitative) 
Creative questions (open qualitative) 

APPROACHES TO ANALYSIS 
Randomly equivalent comparison groups 

Linked pre/intermission/post/delayed 
Crosstabs by background and demographics 

Creativity 



 

  What about rigor? 




  
  

  
 
 
 
 
 
 
  
  

   
   

 

  
   

Mixed Methods
 

Combine quantitative and qualitative data for
 
stronger results. 

What Science Ideas, If Any, 
Did You See During Tea? 

To measure changes in audience members’ science 
knowledge, we asked Likert scale questions 
(quantitative) as well as open ended questions. 
(qualitative). 



 
 

  
 
 
 
 
 
 
    

   
   

   

   

Multiple Sources 
Consider gathering data from more than one 
perspective or source. 

From Audience Members From Provocateurs 

We asked audience members about their emotions at 
the end of tea and asked tea table provocateurs about 
the audience members’ emotions at the end of tea. 
Two sources can increase the validity of the data. 



 
   

   
 
 
 
 
 
 
 
 
  

 
   

  
 

    

Multiple Measures 
Consider asking the same questions at different 
times for stronger evidence of change. 

Pre Performance Survey Delayed Post Survey 

We asked the same Likert scale questions twice 
during the performance (pre and intermission OR 
pre and post) and in the delayed post survey six to 
eight months later. 



 

  
 

 
 
 
 
 
 
      

    
  

  
 
 

Linked Data
 

Develop ways of linking pre-test and post-test 
data together for stronger analysis. 

At our first site, we asked for email address as a 
“linker.” At subsequent sites, we used seat/ticket 
number because everyone had one and felt more 
comfortable sharing that number than their email. 



 
    

   
 

 
 
 
 
 
 
  

   
   

 
  

 

  

Pilot test & refine 
Develop your instruments over time by learning 

from what your audience says and refining your
 

What struck me most 

about the tea was…
 

questions through experience. 

At the first site, we asked an open-ended qualitative 
question—what struck me most about the tea?  After 
analyzing responses from a few sites, we developed a 
quantitative measure to gauge audience members’ 
reactions to Act 2. 



 
  

 
  

 
 
 
 
 
 
  
    

  
 

 

 

 

 

 

     

     
   

   
   

     

 

 

 

 

 

 

    

  

   

Replicate 
Consider exploring the same research questions, 
with different populations or at different sites—to 
find out whether the results are consistent. 

Pre-performance 9 Questions + demographics + I came because Pre-performance 9 Questions 

Intermission Early-Tea Letter to Edith 

Audience Follow­

Group A—9 questions + demographic + struck
 
Group B—emotion cloud + background + struck
 

Post-Tea Late-Tea 9 Questions, tea scale, thinking/feeling 
Group A—emotion cloud + background + struck
 
Group B—9 Questions + demographic + struck
 

9 Questions + behavior impact 
Audience Follow­ 9 Questions + behavior impact + others Up
Up 

University of Maryland Wesleyan University 

At all study sites, we examined the impact of a dance 
performance and a tea discussion on audience 
members’ attitude, interest, knowledge, and behavior 
concerning science. 



What about  creativity? 
 

http://danceexchange.org/wp-content/uploads/2010/09/Liz-Lerman-Dance-Exchange-in-The-Matter-of-Origins-by-Jaclyn-Borowski_5.jpg�


 
  

 
 

  
 
  

 
   
 

 
 

  
 

 

Imaginative 
Be creative with your 
data collection, 
especially for 
qualitative data. 

At one site, audience 
members wrote “Letters 
to Edith” thanking her for 
the lovely tea and 
commenting on their 
experience so far. Their 
“letters” were sources of 
qualitative data. 



 

   
 

 
 
 

  
 

 

 

 
 

 

Themed
 

Repeat your learning 
theme throughout your 
evaluation activities. 

Tea servers wore physics-
themed aprons in the lobby 
pre-performance and at 
intermission while 
distributing and collecting 
instruments. They 
rewarded audience 
members with a chocolate 
candy. 



 

 

  
 
 

  

  
 

Seamless
 

Incorporate the 
evaluation into the 
learning activities. 

Post-performance 
instruments were hidden 
under tablecloths for 
audience members to 
“discover” as part of Act 2. 



 
  

 
 

 
 

 
   

  
 

  
 

 

   
  

  

    

 

  
   

     

  
 

     

     
 

     

 
    

     

  
   

     

  
   

      

Creative Formats
 

At one site, audience 
members were asked 
to be scientists and jot 
down “napkin notes” 
about their 
experiences. 

At another site, the 
Likert scale questions 
were on the back of a 
teacup shaped survey. 

Please tell us where 
you’re coming from! 

Circle your opinion. St
ro

ng
ly

 


Di
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Understanding variations of theme is SD D N A SA 
important in both the arts and sciences. 

With the right instruments, scientists can SD D N A SA 
measure everything precisely. 

Dancing can be a way of exploring society’s SD D N A SA 
“big questions.” 

Scientific inquiry removes imagination and SD D N A SA 
intuition from the discovery process. 
Moving, writing, and conversing are SD D N A SA 

alternative ways of knowing. 
Experimentation, rigor, and technique are SD D N A SA 

essential elements of measurement. 



  

 

What about community partner voices?
 

http://danceexchange.org/wp-content/uploads/2010/09/Liz-Lerman-Dance-Exchange-in-The-Matter-of-Origins-by-George-Hagegeorge-Marie-Curie_NT.jpg�


  
   

 
  

 
 

 

 
  

 

 

What about community partner voices?
 

At each of the four
 
evaluation sites, we 

collaborated with faculty
 
and staff on campus to 

ask site-specific 

questions.
 

At Montclair State, we
 
asked about education 

level as a background 

question, since many of
 
their students are first
 
generation college 

students.
 



 
   

 

  
 
 

 
 

 
  

Emotion Clouds
 

Ask your community 
partners about their 
ideas for the 
evaluation research. 

Dance Exchange 
suggested an “emotion 
cloud” to measure 
audience members’ 
emotions at intermission 
and post-tea. 



 
  

  
  

 

  
  

  
 

  
  

  
 

  
   

  
 

       

Data Collection 
University of Maryland 
– 3 performances, 3 tea rooms (Sept  2010) 
– Data collected from 1,100 audience members 

Wesleyan University 
– 2 performances, hybrid tea (February 2011) 
– Data collected from 159 audience members 

Montclair State University 
– 5 performances, 1 tea room on stage (March 2011) 
– Data collected from 590 audience members 

Arizona State University 
– 1 performance, 2 tea rooms (April 2011) 
– Data collected from 282 audience members 

To date, 2,131 audience members have completed at least one survey. 



  
    

 
  

   
 

  
  

  
 

 
   

 
   

  

Discussion Scenarios
 

Instructions: Work in teams to consider how you 
would improve the rigor and creativity in EITHER 
scenario #1 OR scenario #2. Be prepared to report 
your ideas to the full group. 

1. Positive youth development through after-school 
sports programs at a community-based 
organization focused on immigrant youth 

2. Community-engaged study abroad program in 
Tanzania that brings faculty researchers, U.S. 
students, Tanzanian students, and Tanzanian 
community members together to address needs in 
two rural villages 



 

  
 

 

 
 

 

 
  

 

 
 

 

Reporting Out
 

•	 How did you address rigor through 
your research design? 

•	 How did you add more creativity 
to the evaluation process? 

•	 How did you include community 
partner voices in your process? 

•	 What other issues did you choose 
to address in your proposed 
evaluation/research plan? 

http://danceexchange.org/projects/the-matter-of-origins/dsc_0495/�


 Questions and Answers
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