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Students’ Self-Perceived Critical Thinking Skills in an Agricultural Ethics Course
Introduction
Today’s agricultural students are future decision makers who must tackle complex issues that affect human and environmental communities. It is increasingly recognized that a properly trained student will graduate with professional capacities reaching beyond technical expertise (Jordan et al., 2008). Many universities, academics, and researchers state that a key learning outcome of higher education is students’ ability to think critically about and across subjects studied (Tsui, 2002) and transfer those abilities to job requirements (Pithers, 2000). Therefore, a key component of students’ education must be the development of critical thinking skills.
Despite the need for critical thinking, researchers have often found low levels of critical thinking in students, regardless of assessment methods (Zascavage et al., 2007).  Rudd, Baker, and Hoover (2000) found deficits in the critical thinking of agricultural students.  Though critical thinking is often a stated educational goal, encouragement and development of critical thinking in university classrooms is rare (Browne & Freeman, 2000).  Additionally, employers increasingly expect universities to better prepare students to think critically (AACU, 2007; NACE, 2008).  Overall, the conclusion is that the university system does not consistently produce critical thinkers (Paul, 2005; Burbach et al., 2004). 
Theoretical Framework
John Dewey is often credited with making distinctions in levels of thinking (Geersten, 2003). In the early 1980’s, “the critical thinking movement gained momentum with research and theories from psychology, philosophy, and education” (Fasko, Jr., 2003, p. 6). Paul (2005) defines critical thinking as the “art of thinking about thinking in an intellectually disciplined manner” (p. 28). 
One of the most prominent definitions of critical thinking identifies specific thinking abilities rather than taking a generalist perspective.  Facione (1990) headed a consortium of experts representing a variety of academic disciplines who reached consensus on the definition of critical thinking (Delphi method).  Their definition of critical thinking states "We understand critical thinking to be purposeful, self-regulatory judgment that results in interpretation, analysis, evaluation, and inference, as well as explanation of the evidential, conceptual, methodological, criteriological, or contextual considerations upon which that judgment is based (p. 2)”. The Delphi model includes six critical thinking skills and seven dispositions.  The six core critical thinking skills are analysis, inference, interpretation, explanation, self-regulation, and evaluation.  
In this project, we asked the following research questions;  
1. Do students’ perceived critical thinking skills change over the course of a semester?
2. How do students’ pre-semester critical thinking skills compare to students’ post-semester evaluation of their pre-semester critical thinking skills? 

Methodology

We developed a self-evaluation of critical thinking skills specific to the course Ethics in Agriculture & Natural Resources. The evaluation contained 30 questions; 5 questions for each of the six Delphi critical thinking skills. Students rated themselves on a Likert-scale from 1 to 5, with the highest possible score of 150. Students took the self-evaluation three times.  At the beginning of the semester students assessed their critical thinking skills. At the end of the semester students took the evaluation twice. First, students answered the questions as they saw their skills after the 16 week course. Immediately after completing the end-of-semester assessment, they were asked to re-evaluate their critical thinking skills at the beginning of the semester. 

Demographics: A total of 39 students participated in the study. Twenty females and 19 males took the assessment. There were 15 seniors, 20 juniors, 3 sophomores, and one did not state their year in school. At both the beginning of the semester and the end, students' stated average grade point was 3.27. 

T-tests were used to compare the mean response between 1) the beginning of the semester assessment and the end of the semester assessment, 2) the beginning of the semester assessment and the end-rating of the beginning of the semester assessment, and 3) the end-rating of the beginning of the semester assessment and the end of the semester assessment. 

Results & Implications

Students' pre-semester responses were normally distributed between 90 and 120. At the end of the semester, students' responses were normally distributed and ranged from 80 to 120. Interestingly, at the end of the semester when students re-evaluated their beginning of the semester critical thinking skills the results were normally distributed and ranged from 50 to 100. 

Students’ pre-semester assessment was statistically different from their end of semester assessment (p=0.006).  The pre-semester mean was 98.9 while the end of semester assessment mean was 94.2.  This could indicate that students’ critical thinking went down over the course of the semester, though more realistically, students over-rated their critical thinking skills at the beginning of the semester.  Students’ pre-semester assessment was statistically different from their end of semester rating of their pre-semester critical thinking skills (p=0.00).  When students evaluated their pre-semester critical thinking skills at the end of the semester, the mean fell from 98.9 to 70.6 (p=0.00).  When looking at the difference in students’ critical thinking skills between their end rating of their pre-semester skills to their end skills, the mean rose from 70.6 to 94.0.  This is an increase of 24 points.  

These preliminary results elicit many interesting research questions. If students over-rate their critical thinking skills at the beginning of the semester, what is a more appropriate measurement?  If the goal is to demonstrate an improvement in critical thinking, a more objective assessment tool will need to be developed for specific courses and subject areas.  Does student self-assessment (and especially over-estimation) of critical thinking skills impact the learning process?
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