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	A. Initial Assessment Plan 

	Area of Focus: 
Title: 
Your department efforts are to improve learning in what topic/area?  


	Assessment and Enhancement of Students’ Critical Thinking Skills in STEM classes
Critical Thinking Skills



	Evidence:

What past results have led your department to conclude that this is an area needing attention?

	n/a

	Course(s) of Interest: 

What courses will be involved in your plan?
	Biology 226 -one section

	Intended Program Student Learning Outcomes (SLOs)
List each relevant SLO that this project pertains to.      
	The Bios 226 SLOs that pertain to critical thinking skills



	Involved Faculty:

List the instructor(s) participating in the assessment process for each outcome listed above.
	Helen Rarick

	Assessment/Intervention Process

Address the following questions:

What approach will be used?

Why was this process selected?
How will student learning be measured?

When will data collection be completed?

Who will analyze the results?
Description
	What: 

Why:

See below
How: 

See below
When: 

Began Fall 2011
W0rkshops and assessment of data Spring 2011-Spring 2013

Who: 

Searle Center
This is an NSF funded Faculty Development program between CCC and Northwestern University’s Searle Center for Teaching Excellence. The goal of the program is to enhance students’ critical thinking skills in STEM classes by creating a course specific: assessment of critical thinking. 

Objectives of the project:

1) Attend a workshop to understand the Objective of the project

 2) Administer the Critical Thinking Assessment Test, a standardized test developed by Tennessee Technological University at the beginning and end of the semester. 

      3)Searle Center accesses the CAT test. 
      4) I attended several workshops hosted by Northwestern University’s Searle Center for Teaching Excellence to learn how to improve students’          
       critical thinking skills.
5) Re-administer the Critical Thinking Assessment Test at the beginning and end of a different semester Fall 2011 and Spring 2013 (I was on Sabbatical in 2012 – that is why there is a gap)

Assessment of whether there have been gains in critical thinking skills.

	
	

	B. Midyear Update 

	Completely describe all actions that have occurred since implementation of your department’s Assessment Plan.

Attach any relative documents (rubrics, surveys, other assessment tools).


	During the Fall 2011 semester, the following was achieved:

1) During the Fall , 2011 semester, Helen Rarick together with the Searle Center, administered the Critical Thinking Assessment Test, a standardized test developed by Tennessee Technological University at the beginning and end of the semester 

2) During Spring 2012 through Spring 2013, Helen Rarick attended three workshops to learn ways to enhance critical thinking skills of students.

3) Searle Center assessed the tests

Only baseline or control test scores were achieved initially by 2011. 



	Are there any obstacles to the implementation of the plan that the Assessment Committee should know about or can assist with?
	Since the tests were administered by the Searle Center, they kept the data private until the end of the study



	
	Part C 

	Summary of Results and Analysis of Data Collected

What were the results of the assessment process?

Describe
How did you feel this activity went? Please explain in a 2-3 sentences.


Did you use any classroom assessment techniques (e.g. surveys, minute papers) to capture feedback about their learning or the activity?


How did you feel this activity went? Please explain in a 2-3 sentences.

Did you use any classroom assessment techniques (e.g. surveys, minute papers) to capture feedback about their learning or the activity?
Action Plan Based on Results and Analysis

Based on what was learned, what additional steps will be taken to improve student learning?


	During the Spring, 2013 semester, Helen Rarick implemented critical thinking exercises in her classroom. One example was the use of Scenario Analysis. See below for more detailed description of the activities. Then, the Searle Center re-administered the same CAT tests to assess whether critical thinking skills improved. 

RESULTS:

The results were analyzed by the Searle Center. 

Pre-Post analysis revealed that after implantation of critical thinking activities during the Spring 2013 in the Biology 226 class, the total average score of the CAT test was similar. Mean:

Pre:  score = 13.13. 

Post: score = 13.20.

1) However, there was statistical gain in 3 specific areas of critical thinking skills as assessed the CAT test: (The measurement of “Effect size” was used. This is the mean difference divided by pooled group standard deviation: 0.1-0.3 = small effect; 0.3-0.5 = moderate effect) Provide alternative explanations for a pattern of results that has many possible causes

Effect size = .41

2) Determine whether an invited inference is supported by specific information

Effect size = .27

3) Identify suitable solutions for a real-world problem using relevant information

Effect size = .16

What was learned from the results?
There was gain in critical thinking skills in the above 3 critical thinking skills as assessed by the CAT test. This is most likely related to the specific critical thinking activities that were implemented in the classroom during the Spring of 2013. 

 The classroom critical thinking activities that were implemented in the classroom are listed below as part of a self-response form I had to fill out for the Searle Center. 

Here are my responses of the self- response sheet I had to fill out for the study:

CTIS Critical Thinking Activity Response Sheet

Critical Thinking Activity #1 that I employed in my class:
Describe

Class Activity: To identify solutions for a real-world problem and explain how changes in that situation might affect the solution


1)Scenario Analysis: As an out of class assignment, students came up with a real-world scenario/problem they think they will encounter in their future career, such as a physical therapist would deal with a twisted ankle. One page; typed and they handed this in. After I handed in back to them, they were asked to discuss this with fellow class members during class, especially thinking of one change in a patient’s characteristic, such as age or weight or gender. 
Students were very creative in this assignment. They commented that they liked thinking about something that is relevant to them, that involves their future careers.  Discussion during class was animated and students were very engaged, especially when they were of similar careers, such as nursing. 

I have their written assignments. I used a rubric to give them 2 points:  

1 pt: if they provided a real-world scenario based on one career choice. 0 pts if they didn’t provide a real-world scenario or they rambled on many different ones in many different careers. 

1pt: if they went deeper to explain the mechanism of injury or problem. 0 pts: if they only stated the problem. 

Critical Thinking Activity #2 that I employed in my class:

Describe Activity: 

Crisis Decision Simulations: In class: They were first given an assignment to think of three physiological therapies based on anatomy and physiology for the real-world scenario or problem they had come up with. They had five minutes (to mimic a crisis). Then, they gathered in groups of 4 to discuss this and get feedback


At first, students didn’t know what to do. They asked me to clarify the assignment. They didn’t like the time constraint. So, the first time we tried this, it didn’t go very well. The second time we tried this in a timed setting, students seemed to like the assignment. They were engaged during the group discussions. 


No, this was a class discussion exercise

Personal Reflection Exercise:

Students were asked to reflect on the two previous activities especially asking themselves the question, “After discussing the real-life scenarios and therapies with other students in a group, would I change anything? If so, what would I change? More than half the students commented that they would not want to change anything. I think they wanted the easy way out. Those that did have changed, I noticed that changes were minimal at best. I think they didn’t want to think things through. No, I didn’t collect their papers. 

I have continued to implement the Scenario Analysis assignment in the Fall 2013 class to enhance students’ critical thinking skills. As an out of class assignment, students come up with a real-world scenario/problem they think they will encounter in their future career, such as a physical therapist would deal with a twisted ankle. 
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