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Abstract

According to Ennis [Ennis 1987], critical thinking “is reasonable reflective thinking that is focused on deciding what to believe or do''.  In response to a desire to understand and assess critical thinking in their classrooms, the Citadel Academy for The Scholarship of Teaching, Learning, and Evaluation (CASTLE) developed a pedagogical framework for critical thinking across disciplines.  The framework, along with the cross-disciplinary steps taken to develop it, will be presented in this paper.  Three overlapping areas of knowledge, skills, and cognitive abilities identify the dimensions of critical thinking.  These three areas are examined in an integrated way and used to provide a multi-dimensional approach for demonstrating and teaching critical thinking in the classroom.  This model begins with the need to assess critical thinking and proceeds to identify the three critical areas associated with critical thinking. 

Introduction

This paper delineates the process by which a group of faculty and education professionals developed a framework for understanding critical thinking across multiple disciplines.  This effort involved multiple attempts to develop a common definition of critical thinking.  Initially, failing to reach a consensus at the definition level, the group resolved to identify the common elements within their disciplines and use these elements to compose a framework for communicating common aspects of critical thinking across various disciplines.  The result was a framework that allows disparate disciplines to understand critical thinking and to build upon this common understanding while enabling a broad range of potential course restructuring to take place.

The Citadel Academy for The Scholarship of Teaching, Learning, and Evaluation (CASTLE) represents a cross-section of faculty within the disciplines and departments at The Citadel.  With over 40 members, CASTLE brings together a diversity of academic viewpoints and experiential perspectives. The result is a dynamic group of scholars and professionals willing and able to undertake the challenge of developing a common definition of critical thinking.  The activity of developing the definition of critical thinking became a project to be performed during the summer of 2003.  

As a result of intense efforts, the CASTLE project team recognized and incorporated the divergent definitions and applications of critical thinking, and did this while developing a cogent definition as reflected by a framework of applicable knowledge, skills and abilities.  This document describes the process and outcomes of this endeavor.

Preliminary Activities

The need to assess critical thinking among undergraduate students arises from the emphasis institutions place on curriculum requirements and the skills associated with the specified or implied requirements.  These skills include, where appropriate, written communications, critical thinking , logical reasoning, and resource and reference usage.  For example, the Citadel catalogue states “…Each course, or sequence of courses, which addresses a core curriculum requirement incorporates, where appropriate, all the following skills:…critical thinking…”  From this commitment to students pursuing a course of study came the need to assess students’ critical thinking skills.  This was recognized by the CASTLE group as a need to be addressed.

This endeavor began with a basic question about what is critical thinking and how critical thinking could be developed among undergraduate students in a classroom environment.  In the spring of 2003, CASTLE, as a group, identified itself with the need to develop a definition of critical thinking that could be applied across the various disciplines, enable academic discussions on the subject, used to benchmark current critical thinking efforts within the institution, and facilitate scholarly research within and across disciplines.  

Activities included an open announcement of the critical thinking project and an invitation to all faculty and academic professionals to participate.  An agenda was developed to allow the project team to meet every two weeks and to work toward a definition of critical thinking by the end of the summer session.  Represented at the meetings were faculty and interested professionals from a number of disciplines and departments, including Mathematics, Biology, Chemistry, Physical Education, Civil and Environmental Engineering, and Library Sciences.

Drawing from the diverse viewpoints and disciplines, the effort to develop a common definition of critical thinking proved challenging.  Investigation into the topic began by looking at and discussing notable definitions of critical thinking.  Each person on the project team was asked to develop or find a definition of critical thinking that reflected their perspective, to bring this definition to the next meeting, and present it to the group for consideration.

During the initial meetings, a number of viewpoints and perspectives surfaced which were discipline related and the group failed, after considerable effort, to converge on a common viewpoint and definition.  This effort lead to the realization by group consensus that in order to resolve the situation, it would be necessary to look more closely at the various viewpoints and to attempt to incorporate them into a higher level definition or framework.  What began as a linear process with a simple agenda soon turned into a much more complex and demanding endeavor.  For example, the Library Sciences definition of critical thinking was based on applying a known skill set to a problem.  For Civil and Environmental Engineering, Biology and Chemistry, the definition and discussion focused on application of skills to problems with divergent or convergent solutions.  For Mathematics, the definition of critical thinking dealt with applying logic to theorize or solve a mathematical proof.  So the divergence in viewpoints and perspectives was related to discipline specific issues and terminology, rather than a lack of commonality with respect to defining critical thinking.  

The recognition of different perspectives on critical thinking based on background and discipline proved to be a turning point that took the CASTLE group in a new and profound direction.  The agenda was rewritten and the next several meetings were devoted to understanding the different perspectives.  Each team member was asked to search their academic resources and identify at least one journal article describing the application of critical thinking in their discipline.  Each person was asked to develop and deliver a short presentation to the group.  After each presentation, the group discussed the presentation and the perspective of that particular discipline in regards to critical thinking.  The result was a general acceptance and understanding of critical thinking that did not exist several weeks earlier.  Figure 1 illustrates the approach by with the divergent views on critical thinking were incorporated into a common framework.  This framework took the essential elements from each discipline and combined them into a mutually acceptable description of a higher order of terms and concepts related to critical thinking.  Thus, the initial divergent activity proved necessary to begin the convergent activity of developing a higher order definition or framework to describe critical thinking.  


Figure 1. Initial Perceptions of Critical Thinking by Discipline

Literature Review

Critical thinking is a subject applied to and documented from many perspectives.  As a result, the body of available literature is replete with numerous sources and scholarly articles.  The team members investigated various scholarly sources in an effort to find an article that presented a view of critical thinking within their particular discipline.  Below are summary presentations made by project team members:

A Civil and Environmental Engineering team member selected an article assessing a person’s readiness to engage in self-directed learning [Litzinger 2003]. Self-directed learning was associated with lifelong learning or the ability to learn independently.  This ability to learn independently was viewed as a strong indicator of a person’s ability to critically think.  Given this implied relationship, the position was held that self-directed learning was an indicator of a student’s ability to think critically.

A Chemistry professor gave a presentation about an article she considered illustrative of critical thinking in her discipline.  In the article, the authors [Zoller et al 1995] posited that good teachers should aspire to: (1) Develop students’ reasoning and critical thinking ability in context of specific content, conceptual frameworks, and the processes of science.  (2) Develop students’ problem-solving/decision-making capacity, so they can become effective citizens regardless of their role in work and society. (3) Promote students’ deep conceptual understanding of a topic.  To assess whether or not this was occurring in their classes, a set of eight questions was developed which measured student’s abilities in lower order and higher order thinking skills.  Students in chemistry classes in three different institutions in three different countries were asked to answer these questions. The authors concluded, among other conclusions, “…that traditional methods and instructional strategies of teaching chemistry are not compatible with attaining conceptual learning and utilizing higher order cognitive skills…” 

From the Health Education and Sports Science Department, a professor presented a journal article [McBride and Carrillo 2000] on incorporating critical thinking into a secondary school wellness unit.  In the article, the authors recognized four possible approaches to incorporating critical thinking into the classroom.  These approaches were a general approach, an infusion approach, an immersion approach, and a mixed approach.  In the general approach, critical thinking would be disassociated from the course content.  With the infusion approach, critical thinking skills would be made explicit while being incorporated into the subject.  Similar to infusion, the immersion approach encourages critical thinking through the subject study, while not being made explicit.  With the mixed approach, the instructor teaches the selected critical skills overtly and then infuses them into the subject content.  Altogether, the strategy of introducing critical thinking skills, took a four-step format of: (1) introduction of the skill, (2) practicing the skill, (3) applying the skill, and (4) reviewing the skill.

Another Chemistry professor presented a journal article [Deese et. al. 2000] that addressed using demonstration assessments to improve learning and as instruments for developing conceptual understanding and critical thinking.  This study attempted to isolate the impact of demonstration assessments using experimental and control groups.  It was found that the use of demonstration assessments impacted both learning and instruction by (1) actively engaging students in applying science concepts in a unique situation, (2) providing prompt feedback on students’ learning to both students and instructors, (3) exposing students to models of expert thinking through repetition, (4) encouraging learning through multiple modalities, and (5) accomplishing multiple objectives.

Development of a Common Framework

The next group of team meetings was devoted to intense discussions on identifying the essential elements and characteristics of critical thinking.  A grouping of these elements began to emerge and came to be illustrated in the form of a Venn diagram.  Initially these areas of critical thinking were presented in tabular form.  It was not until we created a Venn diagram, in which these areas were shown to be interrelated, were we able to agree on the processes important in developing critical thinking among our students.  The emergence of the Venn diagram, Figure 2, proved to be a turning point in the attempt to converge on a common framework.  The result stimulated a considerable amount of discussion and was ultimately accepted by the group.  
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Figure 2. Critical Thinking Framework

As shown in Figure 2, three areas of Critical Thinking consist of Knowledge, Skills, and Cognitive Abilities.  Knowledge consists of the basic information, facts and concepts that are essential to understanding a particular discipline.  Skills represent procedural knowledge or the ability to do something with the knowledge rather than merely respond factually.  Cognitive abilities refer to the examination and reflection upon a problem or issue using self-directed questioning.  Critical thinking occurs when the student is able to effectively assimilate all three areas to solve a challenging problem.

Recognizing that the three areas of knowledge, skills and cognitive abilities were not equally involved with nor reflective of critical thinking abilities, the group chose to show this importance of each area by changing the relative size of the circles.  Intense discussion among the project team resulted in the proportions shown in Figure 2, with knowledge taking a smaller, yet foundational role in critical thinking, and skills and cognitive abilities playing significant roles in the overall process.  In carrying this conversation and line of thought further, the project team realized that the size of the three circles should represent the relative importance we attached to the amount of class work spent in these areas.

Therefore, it was considered to be important to work with students in developing their applicable skills and cognitive abilities than their subject knowledge.  Considerable discussion was dedicated to the idea that knowledge can often be acquired while working on and developing the applicable skills and cognitive abilities. This process deemphasizes the student’s time spent on acquiring discrete knowledge alone and emphasizing the development of skills and cognitive abilities while using that knowledge, and thereby learning it.

Project team acceptance and validation proved important to the development of the critical thinking framework as the model evolved.  The turning point of group acceptance for the application and potential of the critical thinking framework came when the relative importance (size) of the three areas was posited and elaborated upon.  This lead several professors within the project team to consider ways to emphasize skills and cognitive abilities in their classrooms while maintaining or expanding the amount of subject knowledge being presented.

As an external validation, the three areas of knowledge, skills, and cognitive abilities are similar to those presented by others describing problem solving strategies. Kurfiss [Kurfiss, 1988] and Huba [Huba 2000], utilize similar groupings in discussions of critical thinking. 

Application

Due to the nature and composition of the CASTLE group, and in keeping with its mission to pursue scholarly teaching and learning, participants have begun discussions and laid plans to apply the critical thinking framework in their classes.  This application addresses the need for applicable skills and cognitive abilities in order to successfully employ knowledge in solving complex problems.

Several important points should be made about the application of the framework.  First, this framework promotes and facilitates discussion of critical thinking between the disciplines represented by the CASTLE membership.  Second, the framework provides a structure for faculty to use as they create their classroom activities for developing critical thinkers. Third, the framework provides logical, measurable outcomes appropriate for designing and assessing classroom research projects.  Finally, this framework facilitates assessment of the development of critical thinking capabilities of students.  

Since the framework breaks down critical thinking into component areas and elements, it becomes possible to (1) dissect the strengths and weaknesses of our students’ learning, (2) measure what produces effective learning, (3) analyze our courses and curriculum with respect to the student learning and (4) make changes where appropriate. This framework enables several actions to take place regarding the assessment of critical thinking both within and across disciplines.  These actions include (1) the generation of testable hypotheses and (2) development of appropriate techniques for assessing critical thinking skills.  Moving forward with these actions will be a focus area of CASTLE, and as a group, we have resources and interests that support the application of the Critical Thinking Framework as a strategy for classroom techniques and for a research tool.  

Conclusions

Developing a common framework for understanding critical thinking proved essential as the first step towards designing interdisciplinary classroom research in the area of critical thinking.  As the group wrestled to provide a commonly acceptable definition for critical thinking, it became obvious that critical thinking is a complex activity requiring many skills on the part of the students.  In addition to having the individual skills, students need to learn how to appropriately combine these skills to be a critical thinker. We cannot conclude that just because we have trained our students in the areas of knowledge, skills and cognitive abilities that they will be able to think critically and solve problems by the combination of these areas unless we also teach them to combine the areas. 

If we want to argue that our classes and curriculum produce critically thinking students we need to be able to document that process through assessment of student learning. Using the current framework, we hope to understand why some students do not develop and/or apply critical thinking skills.  Through carefully designed classroom research studies, we should be able to identify weak individual student skills and to assess a student’s ability to combine an appropriate set of critical thinking skills.  With this knowledge we can structure our classes and curriculum to enable all students to develop as critical thinkers.
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