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What are some forms of evidence that we 
are already familiar with?



Evidence – familiar/quantitative

Scores
 pre- and post-tests
 course work and homework assignments
 quizzes, mid-terms, or final exams
 lab reports, papers, and projects
 standardized scales and tests 
Survey results
 surveys of attitudes, beliefs, or satisfaction, often using 

a Likert scale from Strongly Disagree to Strongly Agree
 SALG
 student ratings of teaching



Evidence – familiar/quantitative

Frequency counts or percentages
 multiple-choice test item responses
 course completion rates
 participation in class, on discussion boards, etc.
 online homework system usage
 office visits
Measures of time use
 time spent online accessing homework systems or 

other resources



Evidence – familiar/quantitative

Institutional research data 
 academic transcript data (e.g., grades, GPA, 

admission or placement test scores)
 retention data (e.g., in course, program, major, or 

institution)
 enrollment in follow-up courses
 student demographics



Evidence – Less familiar forms

 Qualitative analysis of student work (rubrics, content 
analysis)

 Concept inventories
 Surveys designed by individual faculty members 
 Interviews
 Focus Groups
 Think-alouds



CAT’s and LAT’s



Concept Inventories (partial list)

 Astronomy and Space Science Concept Inventory 
 Biology Concept Inventory 
 Calculus Concept Inventory
 Central Dogma Concept Inventory (biology)
 Chemistry Concept Inventory 
 Computer Engineering Concept Inventory  
 Force Concept Inventory (physics)
 Genetics Concept Inventory 
 Geoscience Concept Inventory 
 Precalculus Concept Inventory
 Signals and Systems Concept Inventory
 Statistical Reasoning in Biology Concept Inventory



Some More Considerations

 “You can’t fix by analysis what you bungle by 
design.”

 Not always necessary or possible to have “control” 
group

 Importance of Institutional Review Boards (IRB)
 Collect lots of data…but also have a strategy for 

analysis



Qualitative Evidence



Rubrics



Rubrics

 Guide for evaluating certain dimensions or 
characteristics of student work. 

 For each dimension, different levels of performance 
are defined, labeled, and described. 



AACU VALUE rubrics

 Inquiry and Analysis
 Critical Thinking
 Creative Thinking
 Written Communication
 Oral Communication
 Quantitative Literacy
 Information Literacy
 Reading
 Teamwork
 Problem Solving

 Civic Knowledge and 
Engagement (Local and 
Global)

 Intercultural Knowledge & 
Competence

 Ethical Reasoning & Action
 Global Learning
 Foundations & Skills for 

Lifelong Learning
 Integrative Learning

VALUE (Valid Assessment of Learning in Undergraduate Education)







ELIPSS

Enhancing Learning by Improving Process Skills in 
STEM (ELIPSS) is an NSF-funded project that focuses 
on the identification, development, and assessment of 
process skills (also known as professional skills, lifelong 
learning skills, workplace skills, transferrable skills, or 
soft skills) in active learning, undergraduate STEM 
classrooms.



Coding (Content Analysis)



Coding

Systematic way of understanding and keeping track of research 
data; allows researcher to focus/track certain kinds of 
information
Three different approaches:
1) Define clearly the activities and behaviors you want to track
2) Pull out key words that recur or illustrate some level of 

understanding.
3) Write categories that make sense of what you see, a student 

says, or a group of students describes.

Source: Visible Knowledge Project Coding Data Resource Kit



Coding

As you code, you create categories. Label these as 
“theoretical notes” and include any initial 
explanations for what you see.

After time, one category (occasionally more) emerges 
with high frequency of mention and is connected to 
many other categories. This is your "core category."

Time to experience this firsthand…

Source: Visible Knowledge Project Coding Data Resource Kit





“Just-in-Time Teaching”

 Two elements: 
 classroom activities that promote active learning 
 World Wide Web resources used to enhance the 

classroom component. 

 Students respond electronically to web-based 
assignments.



Types of Questions

 Warm-ups: used at start of particular topic/concept
 Puzzles: can student apply concept, often focus on 

tying several concepts together
 “What is it good for?”: real world applications



JiTT Design of Course

 Questions 
 made available to students through CMS
 available until morning of day of class
 I review responses before class and adjust what will 

happen in class

 Largely “graded” on effort; avoids penalizing 
students for wrong answer 

 About 25 assignments over course of semester, less 
than 5% of total grade.



How JiTT Questions Were Used

 Served as a way to assess what students did and 
did not understand from their reading prior to class

 Served as a way to assess student understanding of 
a concept after it had been covered in class

 Served as a way to have students apply chemical 
concepts to real-world issues



Now it’s your turn…

 Take the responses to question “What advantages, 
if any, do you see in using Just-in-Time questions as 
part of this course?” and spend some time coding 
by yourself what you see in the responses.

 At some point I’ll ask you to get together with others  
to share what you came up with.



Coding

 For people new to coding, biggest concern is how to 
find the right interpretation. 

 In practice, there can be many right interpretations. 
 Essential to:
 describe coding process that was used and 
 explain whatever resulting interpretation is put forth 

(textual samples are helpful) 



Now it’s your turn…

 Take a few minutes to respond to the prompts 
on the handout.

 Pair up with someone and give each other 
feedback on what you have written down.
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What questions do you have?

For copies of the slides contact:
matt.fisher@stvincent.edu
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