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Abstract

There is a need for critical thinking skills in our society. This research study examines
graduate student’s growth in critical thinking after experiencing a specifically designed
curriculum. This study evaluated the effectiveness of the U.S. Army Command and General Staff
Officer Common Core Course to change student critical thinking skills and habits of the mind
attributes, and further examined instructor perceptions of the curriculum, instructional methods,
and instructor skills and behaviors that impact student critical thinking development within the
Core Course.

This study used an explanatory sequential mixed method research design in order to answer
the four research questions and test their respective hypotheses. Eight student staff groups
(n=120) were selected from the Command and General Staff Officer Common Core Course
Class 15 population, and the quantitative data used to conduct the analyses was derived from a
pretest and posttest using the Military and Defense Critical Thinking Inventory (MDCTI), a
nationally recognized instrument designed specifically for individuals in the defense and military
profession. The qualitative component of the study consisted of focus group interviews
conducted with instructors from the eight selected staff groups (n=24) to examine their
perceptions on the role of the curriculum, instructional methods, and instructor skills and
behaviors in developing student critical thinking. The data collected from these interviews were
analyzed and presented using a collective case study approach.

Analysis of the student pretest and posttest score change results indicated statistically
significant changes in analysis, induction, deduction, and overall critical thinking skills, and in
the communicative confidence, professional confidence, expression, and directness habits of the

mind attributes. Further analysis indicated that there was no statistically significant change



differences in critical thinking skills or habits of the mind attributes between the teaching team
groups.

Analysis of the qualitative data revealed nine themes that were categorized within the
theoretical framework of curriculum, instructional methods, and instructor skills and behaviors.
Four additional themes emerged which did not address the role of curriculum, instructional
methods, and instructor skills and behaviors in developing student critical thinking. These
themes included: lack of contact time, the importance of the physical classroom configuration,

the military/school culture, and student attributes.
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Chapter 1 - Introduction
Introduction

The Army Learning Concept for 2015 (ALC 2015) emphasized that the Army will continue to
operate in an uncertain environment and must maintain the competitive advantage to “learn
faster and adapt more quickly than its adversaries” (Department of the Army [DA], 2011b, p.5).
The Army Leader Development Strategy 2013 emphasized that education must focus on the
leader’s ability to “improve judgment and reasoning and hone the habits of the mind” (DA, 2013,
p.11). This study investigated the effectiveness of the Command and General Staff Officer
Common Core Course in developing student critical thinking skills and habits of the mind
attributes. Further, this study examined instructor perceptions on the role of the curriculum,
instruction methods, and instructor skills and behaviors in developing student critical thinking
skills within the Command and General Staff Officer Common Core Course. This chapter will
provide an overview of the study, including background of the issues, the problem and purpose
of the study, and the research questions to be answered. Next, this chapter will briefly describe
the research methodology, the sample, and the proposed instrumentation. Finally the chapter will
discuss the significance and limitations/assumptions of the study, and define key terms used
throughout the study.

Background

Critical Thinking

Liu, Frankel and Roohr (2013) asserted that “critical thinking is one of the most important
skills deemed necessary for college graduates to become effective contributors in the global
workforce” (p.1). Higher education institutions acknowledge the need to develop critical

thinkers, however, students continue to graduate “unprepared to think critically once in the



workforce” (Flores, Matkin, Burbach, Quinn and Harding, 2012, p.213). Drennan (2010),
McMullen and McMullen (2009), and Seldomridge and Walsh (2006) acknowledged that the
preponderance of student critical thinking skill evaluation has been at the undergraduate level.
Drennan (2010) added that despite the growth in Master’s degree programs that emphasize
critical thinking as a central outcome, “there is little evidence of critical thinking evaluation to
measure achievement of this outcome” (p.423).

Tiruneh, Verburgh, and Elen (2014) asserted that “evidence on the effectiveness of critical
thinking interventions has been inconsistent” (p.2). Drennan (2010) emphasized that “developing
and delivering teaching and assessment strategies that emphasize the development of higher
order thinking skills are complex and multifaceted” (p.429). Research on critical thinking
instructional intervention indicated that effectiveness is influenced by the instructional approach,
teaching strategy, student-related variables, and the measurement method (Tiruneh et al., 2014)
Behar-Horenstein and Niu (2011) argued that other factors impact instructional effectiveness
such as: the learning environment, instructor experience, training, and preparation, as well as
both student to instructor and student to student interactions.

Over the past decade, the health care field has noticeably increased their emphasis on a
workforce with the ability to think critically. Brudvig, Dirkes, Dutta, and Rane (2013) noted that
critical thinking is essential for health care professionals in order to “make life-changing
decisions in the most challenging of situations that affect an individual’s physical, psychological,
and social well-being” (p.12). Subsequently, educational programs designed for students
pursuing these fields have been at the forefront of critical thinking research.

Over the past several years, the U.S. military, particularly the U.S. Army, has promoted

critical thinking as a necessary skill within its planning, problem-solving and decision-making



processes. Operations in Iraq and Afghanistan over the past decade have caused the U.S.
military to adapt its planning, problem solving and decision-making processes to account for the
significant changes within the strategic environment. In addition to adapting these processes, the
army recognized the need to develop leaders that can think critically. Numerous army
publications (DA, 2011; DA, 2012b; DA, 2012c) emphasized the need for leaders to apply
critical and creative thinking skills in order to understand and solve complex, ill-structured
problems, enabling commanders to make better decisions throughout the operations process.
While army doctrine considers critical and creative thinking as disparate skills, Combs,
Cennamo, and Newbill (2009) consider critical and creative thinking as an “integrated process
that involves the generation and refinement of ideas around a core of knowledge” (p.4). ADRP
5-0, The Operations Process described critical thinking (or thinkers) as “purposeful and
reflective judgment (or thinking) about what to believe or what to do in response to observations,
experience, verbal or written expressions, or arguments” (DA, 2012b, p.2-7, 2-8).

Training and Doctrine Command (TRADOC) Pamphlet 525-3-1, The United States Army
Operating Concept stated that “the Army must place renewed emphasis on education and leader
development to produce a new generation of leaders to succeed in the face of uncertainty” (DA,
2010, p.34). The pamphlet further stated that “by taking explicit steps to promote the value of
education, the army assures its leaders possess the ability to think critically, operate in
uncertainty, and adapt as needed” (DA, 2010, p.36).

Leader Development

The United States military is one institution that values and promotes critical thinking skills.

Military leaders must make decisions in “complex and stressful situations where knowledge is

incomplete or uncertain” (Fischer, Spiker & Riedel, 2009, p.2). The Army Strategic Planning



Guidance stated that developing leaders comfortable making decisions in dangerous
environments is paramount in ensuring that the army can adapt to an uncertain future (DA,
2012a). According to The Army Learning Concept for 2015 (ALC 2015), the army requires
leaders “who are creative and critical thinkers with highly refined problem solving skills” (DA,
2011, p.59).

The Army Leader Development Strategy 2013 noted that development consists of training,
experience, and education and occurs within the three domains of operational, self, and
institutional development (DA, 2013). A key component within the institutional development
domain is the professional military education system. Dempsey (2012) believed that professional
military education must develop leaders with critical thinking skills and the ability to deal with
surprise and uncertainty. Day, Harrison, and Halpin (2009) noted that leader cognitive demands
in solving ill-structured problems require epistemic cognition, reflective judgment, and well
developed critical thinking skills, and further, should be included as part of long term leader
development.

For military officers, the professional military education system provides a progressive and
sequential education and training process for officers from pre commissioning until the end of
their military career (DA, 2008a). The officer professional development model is depicted in
Figure 1.1. As officers transition from direct to organizational leadership responsibilities at the
midpoint of their career, they are provided the opportunity to attend the Command and General
Staff Officer Course (CGSOC) in residence or through distance learning to enhance their critical

thinking and problem solving abilities (DA, 2011).



Figure 1.1 Officer Professional Development Model

Officer Professional Development Model

Officer Education and Training Continuum

Primary
Level
Education

=
Intermediate i Senior

Level
Education
(ILE)

. Level
® Education

Captain’s

School

o - For
Command School

and of Command Prep &

Basic
Officer Career
Leadership EoLE
Course \CCE)
(BOLC)

General Advanced (SCP)

Staff Military
School Studies
| ' i | (CBSS) (SAMS)

N A

MAJ - LTC LTC - COL

Examplesof Lifelong L Leadership
' Outcomes Crifical & Creative mmmM §£|! 2 Ada !! 5 | Educational

Outcomes

Ty 77177/ ||| |||||
Cutcomes
Common Skills Tasks

Figure 1.1. Officer Professional Development Model. Adapted from “Educating for a Lifetime:
The LD&E Role in Professional Military Education.” By W.C. King and J.D. Martin, 2010,
unpublished manuscript. Reprinted with permission.

Command and General Staff Officer Course (CGSOC)

The U.S. Army Command and General Staff College provides professional military education
through four different schools, one of which is the Command and General Staff School. The
college is accredited at the masters-level by the Higher Learning Commission of the North
Central Association of Colleges and Schools (U.S. Army Command and General Staff College
[USACGSC], 2014b). The Command and General Staff School mission is to educate and train
students to solve problems in a complex and uncertain environment.

The Command and General Staff Officer Course serves mid-career officers from the five U.S.
uniformed services, civilian government agencies, and militaries of over 70 countries around the
world (USACGSC, 2005). CGSOC is equivalent to a specialized graduate program. The

Command and General Staff School conducts resident instruction at Fort Leavenworth, KS and



its four satellite campuses at Fort Belvoir, VA; Fort Lee, VA; Fort Gordon, GA; and Redstone
Arsenal, AL (U.S. Army Combined Arms Center [USACAC], 2014). Students attending the 10
month resident course at Fort Leavenworth also have the option of completing a Master of
Military Art and Science Degree by completing an oral comprehensive examination and the
submission and defense of an acceptable thesis (USACGSC, 2005).

The Fort Leavenworth campus can accommodate up to 1450 students selected to participate
in the 10 month resident program. The four satellite campuses can accommodate up to 960
students selected to participate in the CGSOC Common Core Course per year. In addition to
resident instruction, the Command and General Staff Officer Common Core Course instruction is
also provided through The Army School System at numerous sites worldwide (approximately
students 2500 annually) and through Distributed Learning (approximately 5000 students
annually) (U.S. Army Command and General Staff School [USACGSS], 2014b). The Command
and General Staff Officer Course consists of two distinct courses, the Common Core and the
Advanced Operations Course. Fort Leavenworth campus faculty teach both courses, while the
satellite campuses’ faculty teach only the Common Core.
CGSOC Faculty

The Command and General Staff School faculty consists of both military officers and civilian
educators (USACGSC, 2013a). As of October 2014, the military faculty consisted of 147 officers
from both the U.S. military services and international allied nations. Military faculty assignments
to the school range from one to three years. The school employed 221 civilian faculty members
consisting of both Department of Defense and Department of State employees (USACGSC,
2014a). According to Davis and Martin (2012), the military and civilian faculty mix combined

both enhanced classroom facilitation and current operational experience. Further, they noted that



a more stable faculty benefits the development of critical thinking skills for the Command and
General Staff Officer Course students. Cardon (2009) indicated that the “civilian faculty
provides a core of professional educators who are critical to achieving graduate level education
within an adult learning environment” (p.10).

Faculty members are assigned (military) or hired (civilians) as a member of one of the five
teaching departments based on their background, education, experience, and qualifications. Each
new faculty member must complete Faculty Development Phase I prior to teaching. Faculty
Development Phase I is a 40 hour course designed to provide the foundations of the Command
and General Staff College educational philosophy and teach new faculty members how to
manage an adult learning environment (U.S. Army Combined Arms Center Leader Development
and Education [USACACLDE], 2013). Upon completion of the course, each faculty member is
assigned to an interdepartmental teaching team responsible for providing Common Core Course
instruction for a student section, consisting of approximately 64 students (Warner & Willbanks,
20006).

The teaching team, guided by a teaching team leader, “functions as a relatively autonomous
teaching faculty that assumes responsibility for presenting the entire common core” (USACGSC,
2005, p.111). The teaching team consists of 12 faculty members composed of four
representatives from the Department of Joint, Interagency and Multinational Operations, four
representatives from the Department of Army Tactics, two representatives from the Department
of Logistics and Resource Operations and one representative each from the Department of
Command and Leadership and the Department of Military History (USACGSC, 2005).

Although team teaching, the delivery of instruction by two or more faculty member

together with a single group of students, occurs only intermittently — such as during staff



exercises — the organization into teams generally enhances collaboration, curriculum
integration, and a shared sense of purpose among the faculty. (USACGSC, 2005, p.23)
According to Warner and Willbanks (2006), teaching teams “achieve curriculum integration
through collaboration by dissolving the sometimes artificial barriers among departments focusing
on defined subject areas” (p.109).
CGSOC Students

Command and General Staff Officer Course Army students are chosen by a centralized U.S.
Army board based on merit to attend either the resident or distance learning venue. Those
selected for the resident Common Core Course are further screened to attend the Common Core
Course at Fort Leavenworth or one of the four satellite campuses. The majority of Army reserve
component officers attend the course through Distributed Learning or The Army School System
(Secretary of the Army, 2012).

Army officers comprise approximately 80% of the Fort Leavenworth CGSOC student body,
with the remainder from the other U.S. military services, U.S. government agencies, and
international military students from allied nations. Non-Army students are selected by criteria
established by their particular service, agency, or nation. The typical student holds the rank of
Major, has served as a commissioned officer for 10 to 12 years, and is approximately 35 years of
age. All students have earned a bachelor’s degree, while approximately 34% have completed a
master’s degree before arrival (USACGSS, 2014a).

The Common Core Course
The curriculum consisted of 289 classroom (contact) hours and 18 credit hours. The Common
Core consisted of nine different courses. These courses consisted of:

- C100 Foundations (8 lessons, 19 hours)



- C200 Strategic Context of Operational Art (7 lessons, 32 hours)

- C300 Unified Action Within Operational Art (11 lessons, 26 hours)

- C400 Army Doctrine and Planning (15 lessons, 72 hours)

- (500 Joint Doctrine and Planning (11 lessons, 64 hours)

- L100 Developing Organizations and Leaders (11 lessons, 26 hours)

- F100 Force Management (7 lessons, 18 hours)

- H100 Rise of the Western Way of War (12 lessons, 24 hours)

- E100 Ethics of the Combat Leader (4 lessons, 8 hours)

The Common Core is designed to provide seven different learning outcomes through the use
of 13 terminal learning objectives. Of the seven outcomes, the outcome most applicable to this
study is students “are critical and creative thinkers who can adapt and thrive in ambiguous and
ever-changing environments” (U. S. Army Command and General Staff School, 2013, p.1).
Eight of the 13 terminal learning objectives support this learning outcome and are embedded
within seven of the nine courses. To support terminal learning objective 2, Develop critical and
creative thinking skills, the C100 Foundations course includes 10 classroom hours dedicated
specifically to critical and creative thinking skills instruction.

The school consists of five different teaching departments. First, the Department of Joint,
Interagency, and Multinational Operations is responsible for lessons within the C200, C300 and
C400 courses. Second, the Department of Command and Leadership is responsible for lessons
within the C100, E100, and L100 courses. Third, the Department of Army Tactics is responsible
for lessons within the C500 course. Fourth, the Department of Logistics and Resource
Operations is responsible for lessons within the F100 course. Finally, the Department of Military

History is responsible for lessons within the H100 course.



Each lesson within the Common Core Course has a standard lesson plan developed by a
lesson author selected by the teaching department responsible for each of the nine courses. Upon
Command and General Staff School approval, the lesson plans are distributed to each venue that
instructs the Common Core Course. Each lesson author must complete the five-day Faculty
Development Phase III (Lesson Author) Course to serve as a lesson author (USACACLDE,
2010). Each lesson plan is developed using Kolb’s (1984) Experiential Learning Model as a
common format with authors “making every effort to design lessons that are complete, internally
logical, and amply supported by carefully chosen student readings and published notes available
to all faculty members” (USACGSC, 2005, p.101).

Prior to lesson instruction, each faculty member responsible to teach the lesson will attend
Faculty Development Phase Il instruction conducted by the teaching department responsible for
the lesson content (USACACLDE, 2013). Although faculty members are provided a common
lesson plan, instructors “enjoy broad latitude to adopt distinctive approaches in the classroom or
reconstruct lessons on their own” (USACGSC, 2005, p.101)

Critical Thinking Skill Instruction and Learning Effectiveness
Day et al. (2009) emphasized that military leaders require “mature epistemic cognition,
reflective judgment, and well developed critical thinking skills” (p.102) as they confront novel
and ill-structured problems. They further added that these aspects must be developed over the
long term through training, experience and education. Fischer et al. (2009) noted that in 2003
the Command and General Staff School developed a new curriculum to better meet the
educational needs of the students. Further, this transformed curriculum emphasized the need to

develop student critical thinking skills. Since the inception of this transformed curriculum in
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2003, various assessments and reports on the effectiveness of the Common Core Course in
developing student critical thinking skills have provided mixed results.

Internal indirect assessments of the critical thinking learning objective indicated that the
course is meeting the desired outcome. The results of the U.S. Army Command and General
Staff Officers Course Class 2014-01 Common Core Resident Student Survey Analyses indicated
that 82% of the students surveyed believe that the course improved their critical thinking abilities
(USACGSC, 2014c). The results of the U.S. Army Command and General Staff Officers Course
Common Core Graduate Survey for Academic Years 2008 and 2012 indicated that 83% of
graduates surveyed believe that the course improved their critical thinking abilities (USACGSC,
2013b). An external assessment conducted by the Process for Accreditation of Joint Education
Team indicated that the Command and General Staff Officer Common Core Course achieved the
goal of developing critical thinking skills (USACGSC, 2005).

Two objective assessments conducted in 2007 and 2012 proved inconclusive. In 2007, the
College conducted an assessment of instructional effectiveness using the Cornell Critical
Thinking Test (CCTT) instrument with a quasi-experimental pretest-posttest design. The
researcher concluded that “a frequency analysis of the data from the paired comparison test
indicate that 29 (or 32%) of the 87 individuals who took both tests scored worse on Test B, 2
(2%) scored the same, and 57 (66%) scored better. Accordingly, it would be difficult to claim the
effect that produced the change in the test scores was uniformly successful” (USACGSC, 2007,
p.6). In 2012, the college incorporated Moore’s (1989) Learning Environment Preference (LEP)
Inventory within the C100 Foundations Course. The purpose of the inventory was for student

self-awareness, and instructors were prohibited from conducting further analysis on the student
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scores (USACGSC, 2012). The assessment was subsequently removed from the CGSOC
curriculum based on faculty feedback that questioned the utility of the instrument.

A number of published reports questioned the ability of professional military education
graduates to think critically. The 2010 Center for Army Leadership Annual Survey of Army
Leadership (CASAL) on Army education indicated that recent graduates lack the appropriate
critical thinking and problem solving skills, specifically noting that “graduates lack the ability to
quickly develop creative solutions to complex problems in a time-constrained environment”
(Hatfield, Steele, Riley, Keller-Glaze, & Fallesen, 2011, p.3). A 2010 U.S. House of
Representatives report asserted that graduates from all service professional military education
courses serving in joint and service staff assignments demonstrate a deficiency in the ability to
think critically (4nother Crossroads?, 2010).

Terenzini, Springer, Pascarella, and Nora (1995) indicated that critical thinking instruction
effectiveness depends upon the curriculum approach, appropriate instructional methods, and
instructor skills and behaviors. The Army Learning Concept for 2015 noted that, “while critical
thinking is frequently a course objective, instruction primarily delivers only concepts and
knowledge” (DA, 2011, p.7). Williams (2013) asserted that current professional military
education devotes a significant amount of classroom time to the acquisition of knowledge,
producing officers proficient in understanding Army doctrine, but lacking the appropriate critical
thinking skills to become comfortable with ambiguity and the ability to solve ill-defined
problems. Fischer et al. (2009) indicated that instructors within the military education system
continue to have a difference of opinion as to the appropriate methods of conducting critical
thinking instruction. They also asserted that the Army culture itself tends to discourage critical

thinking due to the hierarchical nature of the institution, and the development of standardized

12



procedures to conduct planning and decision-making, both resulting in decreased acceptance of
critical thinking instruction.
Theoretical Framework

As proposed by Bensley and Murtaugh (2012), this study viewed critical thinking as a
multidimensional construct consisting of skills, dispositions (habits of the mind attributes), and
cognition. They further stated that effective assessment must include multiple measures to
capture these components. The two components of critical thinking chosen for this study are
critical thinking skills and critical thinking habits of the mind attributes. The framework for the
critical thinking skill and habits of the mind attributes is based on the work of Facione (1990) as
a result of his participation in the American Philosophical Association Delphi Project’s expert
consensus on the role of critical thinking in educational instruction. He concluded that a good
critical thinker must not only be able to effectively apply critical thinking skills, but must also
possess the appropriate dispositional attributes to use these skills. This study also considered
that critical thinking instruction effectiveness must consider the curriculum approach,
instructional methods, and instructor skills and behaviors as proposed by Terenzini et al. (1995).
The instructor focus group interviews examined the Command and General Staff Officer
Common Core Course curriculum approach, instructional methods, and instructor skills and
behaviors as the factors which impact critical thinking instruction effectiveness.

Problem Statement

The U.S. Army requires leaders with the capability to critically think to enhance military
planning, to solve ill-structured problems, and to make quality decisions. Professional military
education institutions such as the Army Command and General Staft School play a significant

role in ensuring that graduates attain these skills and further, can apply them in future duty

13



assignments. Command and General Staff School student and graduate surveys indicated that
their ability to critically think improves as a result of the Common Core Course instruction.
However, several reports of graduate performance in subsequent duty assignments revealed a
deficiency in the application of critical thinking skills. Previous Command and General Staff
School administered critical thinking objective assessments of student critical thinking skill
development have been inconclusive.

Dike (2006) asserted the following:

There has been little research in this area among any of the Department of Defense military

education institutions. Research studies providing comparisons with other joint professional

military education schools in the area of critical thinking would be beneficial and would

provide excellent opportunities for benchmarking. (p.176)

Purpose of the Study

The purpose of this study was to determine if student critical thinking skills and habits of the
mind attributes change as a result of their participation in the Command and General Staff
Officer Common Core Course, and further to ascertain instructor perceptions of factors that
facilitate critical thinking development within the Command and General Staff Officer Common
Core Course. This research used the Military and Defense Critical Thinking Inventory (MDCTI)
to quantitatively assess student critical thinking skills and habits of the mind attributes, and a
case study approach to qualitatively assess instructor perceptions of the curriculum, instructional

methods, and instructor skills and behaviors that impact instruction effectiveness.
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Research Questions
The following research questions guided this study:
Research Question 1: Which student critical thinking skills change as a result of participating in
the U.S. Army Command and General Staff Officer Core Course?
Sub-questions:
la. How do student overall critical thinking skills change as a result of participating in
the U.S. Army Command and General Staff Officer Core Course?
1b. How do student analysis skills change as a result of participating in the U.S. Army
Command and General Staff Officer Core Course?
Ic. How do student inference skills change as a result of participating in the U.S. Army
Command and General Staff Officer Core Course?
1d. How do student evaluation skills change as a result of participate in the U.S. Army
Command and General Staff Officer Core Course?
le. How do student induction skills change as a result of participating in the U.S. Army
Command and General Staff Officer Core Course?
1f. How do student deduction skills change as a result of participating in the U.S. Army
Command and General Staff Officer Core Course?
Research Question 2: Which student critical thinking habits of the mind attributes change as a
result of participating in the U.S. Army Command and General Staff Officer Core Course?
Sub-questions:
2a. How do student communicative confidence attributes change as a result of

participating in the U.S. Army Command and General Staff Officer Core Course?
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2b. How do student professional confidence attributes change as a result of participating
in the U.S. Army Command and General Staff Officer Core Course?

2c. How do student teamwork attributes change as a result of participating in the U.S.
Army Command and General Staft Officer Core Course?

2d. How do student expression attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

2e. How do student directness attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

2f. How do student intellectual integrity attributes change as a result of participating in
the U.S. Army Command and General Staff Officer Core Course?

2g. How do student mental focus attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

2h. How do student mental rigor attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

21. How do student foresight attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

2j. How do student cognitive maturity attributes change as a result of participating in the
U.S. Army Command and General Staff Officer Core Course?

Research Question 3: Is there a difference between staff group scores of critical thinking skills or
habits of the mind attributes for students participating in the U.S. Army Command and General

Staff Officer Core Course?
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Sub-questions:

3a.

3b.

3c.

3d.

3e.

3f.

3h.

31

3.

Is there a difference between staff group overall critical thinking skill scores for
students participating in the U.S. Army Command and General Staff Officer Core
Course?

Is there a difference between staff group analysis scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group inference scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group evaluation scores for students participating
in the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group induction scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group deduction scores for students participating in

the U.S. Army Command and General Staff Officer Core Course?

. Is there a difference between staff group communicative confidence scores for

students participating in the U.S. Army Command and General Staff Officer Core
Course?

Is there a difference between staff group professional confidence scores for students
participating in the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group teamwork scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group expression scores for students participating

in the U.S. Army Command and General Staff Officer Core Course?
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3k. Is there a difference between staff group directness scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?
31. Is there a difference between staff group intellectual integrity scores for students
participating in the U.S. Army Command and General Staff Officer Core Course?
3m. Is there a difference between staff group mental focus scores for students
participating in the U.S. Army Command and General Staff Officer Core Course?
3n. Is there a difference between staff group mental rigor scores for students participating
in the U.S. Army Command and General Staff Officer Core Course?
30. Is there a difference between staff group foresight scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?
3p. Is there a difference between staff group cognitive maturity scores for students
participating in the U.S. Army Command and General Staff Officer Core Course?
Research Question 4: How do these staff group instructors perceive the role of the curriculum,
instructional methods, and instructor skills and behaviors in developing student critical thinking
at the Command and General Staff Officer Core Course?
Brief Description of the Methodology
This was a mixed methods study using both quantitative and qualitative research methods to
answer the four primary research questions. To answer the first three primary research questions
and their subsequent sub-questions, this study used a Quasi-Experimental One-Group Pretest-
Posttest Design to first determine if the Command and General Staff Officer Core Course
changed student critical thinking skills and habits of the mind attributes, and second, to
determine if there is a difference between the staff group scores (Gliner, Leech, & Morgan,

2009). In order to answer the fourth primary research question, this study used a qualitative case
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study approach by conducting focus group interviews with instructors from the eight student
staff groups participating in the research. Creswell (2007) contended that this approach is
appropriate when the researcher has clearly identifiable cases and seeks to provide understanding
by comparing the cases. The study population consisted of students attending the Command and
General Staff Officer Course program from August 2014 to June 2015.

Two teaching teams were selected to participate in the study by the Command and General
Staff School using cluster random sampling. The sample (n=120) consisted of students
purposefully clustered into eight student staff groups as authorized by the college administration.
Staff groups were configured by the college in an attempt to obtain equal representation of
military branch or service, race and ethnicity, gender, and military experience (USACGSC,
2005). All students within the selected staff groups were asked complete the MDCTTI instrument
in August 2014 at the beginning of the Command and General Staff Officer Course Core
(pretest) and then again in November 2014 at the end of the Core Course (posttest). The pretest
and posttest scores were compared for each student to determine the effectiveness of the
instruction to change critical thinking skills and habits of the mind attributes, and further, to
determine if there is a difference between staff group scores. Upon completion of the
quantitative data analysis, the researcher conducted staff group instructor focus group interviews
to better understand and interpret the findings from the quantitative data (Johnson & Turner,
2003).

The Instrument

The Military and Defense Critical Thinking Inventory (MDCTI) is a two-part copyrighted

instrument used to measure the core cognitive skills and personal attributes required in reflective

problem solving and decision-making. The MDCTI is a form of the California Critical Thinking
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Skills Test (CCTST) developed by Facione, Facione and Gittens in 2010. The instrument
scenarios are designed to provide a military context to participants that work within the U.S.
military. The instrument was administered on-line in a timed mode. Part one measured 10 habits
of the mind attributes and consisted of 90 items in an agree-disagree likert scale. Individual
scores can range from 50-100. The communicative confidence, professional confidence,
intellectual integrity, mental rigor, mental focus, foresight, and cognitive maturity attributes are
further classified within one of three performance assessment categories: Strongly Manifested
(scores from 85-100), Inconsistently Manifested (scores from 65-84), or Not Manifested (scores
from 50-64) (Insight Assessment, 2014). The expression, teamwork, and directness attributes are
considered styles, and each style has distinct performance assessment categories. Expression
scores are classified into: Expressive Performer (scores from 85-100), Situational Observer or
Performer (scores from 65-84), or Quiet Observer (scores from 50-64). Teamwork scores are
classified into: Lone Competitor (scores from 85-100), Situational Competitor or Collaborator
(scores from 65-84), or Consistent Collaborator (scores from 50-64). Directness scores are
classified into: Situationally Direct (scores from 85-100), Inconsistently Manifested (scores from
65-84), or Approval Seeker (scores from 50-64) (Insight Assessment, 2014). Part two measured
five critical thinking skills and consisted of 35 items in a multiple choice format. Individual scale
scores are reported on a continuum of 50-100 with scores between 50-64 considered no skill
manifestation, scores between 65-74 considered moderate skill manifestation, scores between 75-
84 considered strong skill manifestation, and scores between 85-100 considered superior skill
manifestation. In addition to the five skills, part two also provided a total score, which is the
most widely used measure in critical thinking research (Insight Assessment, 2014). The MDCTI

is a reliable instrument with reported Cronbach’s Alpha reliabilities for part one ranging from .69

20



to .90, and Kuder Richardson coefficient reliabilities for part two ranging from .72 to .89. The
instrument scales have consistently displayed content, construct, and criterion validity in studies
conducted with “active duty military personnel, military trainees, and college level students in
military and defense educational programs” (Insight Assessment, 2014, p.52).
Student Study Population

The Command and General Staff Officer Class 2015 consisted of 1094 students, with an
average age of 35. Of these students, approximately 80% were Army officers, 6% were Air
Force officers, 4% were Navy/Coast Guard officers, 3% were Marine Corps officers, 6% were
International officers, and less than 1% were from various interagency organizations. The gender
mix was approximately 88% male and 12% female. Approximately 76% of the students were
Caucasian with 24% considered minorities. All students earned a Bachelor’s Degree, with 34%
possessing a Master’s degree or higher (USACGSS, 2014a).
Faculty Study Population

Seventeen teaching teams taught by Teams 7 through 20, and Teams 22 through 24 conducted
instruction for the Class 15 Command and General Staff Officer Common Core Course. A
teaching team consisted of 12 instructors and four staff groups of students with 16 students
assigned to each staff group. One teaching team had five staff groups, with additional instructors
assigned to accommodate the additional group. Each staff group is identified by its team
designation and a corresponding letter designation, A through D. The Teaching Team Leader has
overall responsibility for the administration, advising, and instruction for all students assigned to
the teaching team. Additionally, the Team Leader conducts departmental instruction to students
within the staff group (s) based on his or her department affiliation. The teaching departments

assign the remaining 11 instructors to the Teaching Team Leader. The Teaching Team Leader is
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responsible to further assign these instructors to the four staff groups, ensuring that all five
teaching departments are represented within each staff group (USACGSC, 2005).

The Class 15 Command and General Staff Officer Common Core Course consisted of 69 staff
groups. Each staff group had five instructors responsible to provide all departmental instruction
throughout the program. Each Staff Group had one instructor from the Department of Joint,
Interagency and Multinational Operations and one instructor from the Department of Army
Tactics. The two assigned instructors from the Department of Logistics and Resource Operations
provided instruction to two different staff groups. The instructor from the Department of
Command and Leadership and the instructor from the Department of Military History provided
instruction to all four staff groups. The Teaching Team Leader selects one of the assigned staff
group instructors to perform the additional duty of Staff Group Advisor, responsible for the
administration and advising of all 16 students within the staff group (USACGSC, 2005).

Significance of the Study

The U.S. military believes that leaders must possess critical thinking skills in order to solve
the complex problems they will face in an uncertain future environment. The Command and
General Staft Officer Common Core Course emphasizes the development of student critical
thinking skills, but several attempts to objectively measure the program’s effectiveness in
achieving these skills have proved inconclusive. Further, both external and internal curriculum
evaluations provided contradictory evidence on the effectiveness of critical thinking skill
development. This study evaluated the effectiveness of the Command and General Staff Officer
Common Core Course to improve student critical thinking skills and habits of the mind

attributes, and further examined instructor perceptions of the curriculum, instructional methods,
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and instructor skills and behaviors that impact student critical thinking development within the
Command and General Staff Officer Common Core Course.

This study adds to the adult education literature on critical thinking development and
instruction at the graduate level. First, this study assessed student critical thinking skills and
habits of the mind (dispositions) development concurrently. Bensley and Murtagh (2012)
acknowledged that few studies consider both critical thinking skills and dispositions
simultaneously. Second, this study examined instructor perceptions on the impact of the
curriculum approach, instructional methods, and instructor skills and behaviors to foster critical
thinking development within each staff group. Terenzini et al. (1995) indicated that curriculum
and instructional approaches are typically studied separately from instructor skills and abilities.
Finally, this research examined the critical thinking development of a unique student population,
as a result of their professional military education experience.

Limitations of the Study

There are several limitations with this study:

1. The study sample size was limited to eight staff groups of volunteer students (n=120)
at the direction of the Command and General Staff College, which comprised
approximately 11% of the Class 15 population.

2. The study was conducted only at the Fort Leavenworth campus.

3. The study did not include international military students due to their potential lack of
English proficiency in completing the MDCTTI instrument.

4. The study results evaluated the effectiveness of the Command and General Staff
Officer Common Core Course, but do not include the effectiveness of the Advanced
Operations Course.

5. There may have been different dynamics in each focus group which may have created

an unequal discussion between groups.
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6. This design used cluster random sampling which limits the ability to generalize the
results to the study population.

7. This design was subject to a maturation threat, with student change due to factors
other than the educational intervention.

8. This design was subject to a testing threat due to the pretest-posttest use of the same
instrument.

9. This design was subject to a mortality threat due to student disenrollment from the
Common Core Course prior to completing the posttest or instructor reassignment
prior to Common Core Course completion.

10. To meet the criteria set by the Command and General Staff College (CGSC) IRB, the
researcher was not allowed to pair the demographic information with the participant’s

identity which did not allow for a true description of the survey participants.

Assumptions of the Study
1. The study results assumed that student responses to the MDCTTI instrument questions and
instructor group responses within the focus group interviews are both accurate and
truthful.
2. The student instructor group remained constant throughout the Common Core Course.
Definition of Terms
Analysis: “enables people to identify assumptions, reasons and claims, and to examine how they
interact in the formation of arguments” (Insight Assessment, 2014, p.20).
Cognitive maturity: “relates to cognitive developmental level” (Insight Assessment, 2014, p.19).
Command and General Staff College (CGSC): An Army organization located at Fort
Leavenworth, KS. designated to provide educational and training programs for mid-career and

senior military officers.

24



Command and General Staff School (CGSS): The largest school within CGSC which functions
as the venue for mid-career, graduate-level education (USACGSC, 2005).

Command and General Staff Officer Course (CGSOC): The course administered by CGSS that
provides a graduate-level education for mid-career military officers.

Communicative confidence: “confidence in oral and written communication” (Insight
Assessment, 2014, p.18).

Common Core Course: The component of the Command and General Staff Officer Course that
all Army mid-career officers must attend. The Common Core consists of nine different courses
and is similar to a certificate program in higher education.

Creative thinking: A cognitive process that supports the development of new ideas and concepts
(Allen & Gerras, 2009).

Critical thinking: “The process of purposeful, reflective judgment to decide in a thoughtful,
truth-seeking and fair-minded way what to believe or what to do” (Insight Assessment, 2014,
p.13). The MDCTI measures critical thinking by assessing both core critical thinking skills and
habits of the mind attributes.

Deduction: enables “decision-making in precisely defined contexts where rules, operating
conditions, core beliefs, values, policies, principles, procedures and terminology completely
determine the outcome™ (Insight Assessment, 2014, p.20).

Directness: “describes a style of behaving and speaking in relationship to questions or pressure
from peers or superiors aimed at seeking their approval, or forthrightly declaring one’s views, or
a mix of both depending on the situation” (Insight Assessment, 2014, p.18).

Epistemic cognition: The process an individual uses to understand the nature of problems and the

limits of knowing (King & Kitchener, 1994).
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Evaluation: “enables us to assessing the credibility of sources of information and the claims they
make” (Insight Assessment, 2014, p.20).

Expression: “describes a style of interacting with peers that may be quietly observational,
expressively performing, or a mix of both depending on context” (Insight Assessment, 2014,
p-18).

Foresight: “the habit of approaching problems in an analytical and orderly way, with a view
toward anticipating consequences and outcomes” (Insight Assessment, 2014, p.19).

Habits of the mind attributes: “ten attributes relevant to the exercise and expression of reasoned
judgment and to successful professional interaction in decision-making contexts” (Insight
Assessment, 2014, p.16).

1ll-structured problem: a problem which contains opposing or contradictory evidence for which
there is no single, correct solution that can be determined by any specific decision-making
process (Kitchener, 1983).

Induction: “enables us to draw inferences about what we think must be true based on analogies,
case studies, prior experience, statistical analyses, simulations, hypotheticals, and familiar
circumstances and patterns of behavior” (Insight Assessment, 2014, p.20).

Inference: “enables us to draw conclusions from reasons and evidence” (Insight Assessment,
2014, p.20).

Intellectual integrity: “the discipline of striving to be thorough and honest when evaluating
differing viewpoints in order to learn the truth or reach the best decision possible in a given
situation” (Insight Assessment, 2014, p.19).

Mental focus: “the discipline or habit of being diligent, systematic, task-oriented, organized, and

clear-headed” (Insight Assessment, 2014, p.19).
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Mental rigor: “the discipline to work hard in an effort to analyze, interpret and achieve a deep
understanding of complex material” (Insight Assessment, 2014, p.19).

Practical exercise: a classroom activity in which students apply a planning or decision-making
process to solve a complex problem.

Professional confidence: “self-assurance felt by newly assigned, enrolled, hired, or newly
promoted individuals regarding their readiness to handle the stress, competitiveness, vocabulary,
workload, instructional or orientation methods, and related complexities associated with their
new role” (Insight Assessment, 2014, p.18).

Professional Military Education: A progressive education system that prepares leaders for
increased responsibilities at the next higher level by developing key knowledge, skills, and
attributes required to operate at that level (DA, 2009).

Staff group.: A cohort of 16 students purposefully constructed by CGSS to ensure a diverse mix
of students.

Staff Group Advisor: An instructor selected by the teaching team leader that is responsible for
the administration and advising of all 16 students within a staff group (USACGSC, 2005).
Student instructor group: The interdisciplinary group of five CGSOC instructors that represent
each of the college departments in conducting all Common Core instruction for the student staff
group.

Teaching team: The interdisciplinary group of 12 CGSOC instructors that represent each of the
college departments in conducting all Common Core instruction for four student staff groups.
Teamwork: “describes a style of interacting that may be collaborative, competitive or a mix of

both depending on what is called for in a given situation” (Insight Assessment, 2014, p.18).
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Summary

The U.S. military, and in particular the U.S. Army, believes that its leaders must demonstrate
critical thinking skills in order to plan, solve problems, and make decisions in an increasingly
complex environment. The Army Leader Development Program provides both training and
education to assist in the development of these skills. As a component of professional military
education, the Command and General Staff Officer Common Core Course plays a key role in
developing these skills for mid-career military officers. Determining the effectiveness of the
Command and General Staff Officer Common Core Course in developing both critical thinking
skills and habits of the mind attributes will assist the college in the assessment of meeting its
learning objectives, and possibly provide insights for curriculum and faculty development
improvement. This research will provide a both a quantitative and qualitative analysis of
Common Core Course effectiveness to supplement previous measures of effectiveness in the
development of critical thinking. The next chapter will provide an overview of the existing

critical thinking literature.
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Chapter 2 - Literature Review
Introduction

This study investigated the effectiveness of the Command and General Staff Officer Common
Core Course in developing student critical thinking skills and habits of the mind attributes, and
further, examined instructor perceptions on the role of the curriculum, instructional methods, and
instructor skills and behavior in fostering the development of student critical thinking. ALC 2015
asserted that Army leaders must be operationally adaptable by thinking critically, developing
comfort with ambiguity, and becoming adept at framing ill-defined problems (DA, 2011). In
essence, the Army education system must develop leaders in the area of critical thinking. This
chapter will review the literature on critical thinking.

Critical Thinking

The concept of critical thinking was conceived by Edward Glaser and Goodwin Watson in the
early 1940s (Fischer et al., 2009). When defining critical thinking, several prominent researchers
used the term reflective thinking within the definition. Dewey (1910) first introduced the term
reflective thinking, believing that this type of thinking involves two essential elements;
uncertainty, and the need to investigate for additional facts to verify or refute the initial belief.
Ennis (1985) defined critical thinking as “reflective and reasonable thinking that is focused on
deciding what to believe or to do” (p.45). Facione (2013) described critical thinking as
purposeful, reflective judgment which manifests itself in reasoned consideration of evidence,
context, methods, standards and conceptualizations in deciding what to believe or what to do.
Rudd (2007) defined critical thinking as “reasoned, purposive and reflective thinking used to
make decisions, solve problems, and master concepts” (p.47). Geertsen (2003) noted that the

indiscriminate use of these two terms tends to create confusion, believing that they are different,
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yet complementary forms of thinking. King and Kitchener (1994) acknowledged that the terms
critical thinking and reflective thinking are often used interchangeably, but clarify that the two
terms differ based on the individual’s epistemological assumptions and the structure of the
problem. ADRP 5-0, The Operations Process described critical thinking (or thinkers) as
“purposeful and reflective judgment (or thinking) about what to believe or what to do in response
to observations, experience, verbal or written expressions, or arguments” (DA, 2012b, p. 2-7, 2-
8). Since this Army doctrinal description of critical thinking is closely related to the definition
provided by Facione (2013), this study is based on the theoretical framework of Facione’s work,
developed as a result of the American Philosophical Association Delphi Project.
The American Philosophical Association Delphi Report

In December 1987, the American Philosophical Association formed a panel of 46 experts led
by Dr. Peter Facione to develop a common framework for the purposes of educational instruction
and assessment. Known as the “Delphi Project” based on the panel’s use of the Delphi
qualitative research methodology, these experts met throughout the period of February 1988 to
November 1989 to gain a consensus on what constituted the core skills required for critical
thinking (Facione, 1990). The panel’s consensus definition of critical thinking was stated as
“purposeful, self-regulatory judgment which 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” (Facione, 1990, p.2). Further, they
concluded that critical thinking contained two dimensions: cognitive skills and dispositions. The
experts recognized six core critical thinking skills defined below:

Interpretation - to comprehend and express the meaning or significance of a wide variety of

experiences, situations, data, events, judgments, conventions, beliefs, rules, procedures, or
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criteria.
Analysis - to identify the intended and actual inferential relationships among statements,
questions, concepts, descriptions, or other forms of representation intended to express belief,
judgment, experiences, reasons, information, or opinions.
Inference - to identify and secure elements needed to draw reasonable conclusions; to form
conjectures and hypotheses; to consider relevant information and to deduce the consequences
flowing from data, statements, principles, evidence, judgments, beliefs, opinions, concepts,
descriptions, questions, or other forms of representation.
Evaluation — to assess the credibility of statements or other representations which are
accounts or descriptions of a person’s perception, experience, situation, judgment, belief, or
opinion; and to assess the logical strength of the actual or intended inferential relationships
among statements, descriptions, questions or other forms of representation.
Explanation — to state and to justify that reasoning in terms of the evidential, conceptual,
methodological, criteriological, and contextual considerations upon which one’s results were
based; and to present one’s reasoning in the form of cogent arguments.
Self-Regulation — self-consciously to monitor one’s cognitive activities, the elements used in
those activities, and the results educed, particularly by applying skills in analysis, and
evaluation to one’s own inferential judgments with a view toward questioning, confirming,
validating, or correcting either one’s reasoning or one’s results. (Facione, 2013, p.5-7)
Facione (2013) noted that self-regulation is critical in enabling individuals to improve their
own thinking through self-examination of all the critical thinking dimensions. He also remarked
that some equate this skill to the term metacognition. The panel recognized that an individual

proficient in these six skills must also have the disposition to use these skills, noting that
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“persons who have developed these affective dispositions are much more likely to apply their
critical thinking skills appropriately” (Facione, 1990, p.26). The panel developed a consensus on
what they determined to be the affective dispositions of critical thinking and characterized these
dispositions as approaches to life and living in general, as well as approaches to specific issues
questions or problems. In addition to developing a consensus of critical thinking skills and
dispositions, the experts concluded that critical thinking assessment should occur frequently,
employing different types of instruments that specifically target the skills taught within the
student’s stage of learning (Facione, 1990).
Critical Thinking Diversity

While the importance of critical thinking within educational institutions and society at-large
receives little disagreement, research over the past 70 years has failed to gain consensus on an
overarching theory or model of critical thinking, which tends to convolute rather than clarify the
concept. The diversity of critical thinking research can be attributed to its importance within the
three disciplines of philosophy, psychology, and education. Sternberg (1986) indicated that
critical thinking differences result from the convergence of these three traditions and how they
view the concept from their own unique perspective. Lewis and Smith (1993) noted that the
philosophical perspective has been developed primarily through discourse and argumentation in
an effort to promote disciplined thinking in order to “guard against the propensities of humans to
accept fallacious arguments and draw inappropriate conclusions” (p.131).

On the other hand, the psychological perspective tends to emphasize the role of critical
thinking in terms of solving problems and has “evolved from a tradition of experimentation and
research” (Lewis & Smith, 1993, p.131). Sternberg (1986) believed that the education field

draws heavily from classroom observation and tends to be a mixture of both the philosophical
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and psychological perspectives. Kuhn (1999) explained that the education theorists have not
fully pursued the developmental dimension and the role of epistemological beliefs, which she
claims to be fundamental to critical thinking. Moseley, Elliot, Gregson, and Higgins (2005)
explained that the differences among the disciplines are a matter of emphasis, with education
focusing on instructional design, psychology focusing on mental activity and development, and
philosophy focusing on critical thought. In their view, each has contributed to the development
of critical thinking “assessment, pedagogy, and curriculum evaluation” (Moseley et al., 2005,
p.373).

Purpose of Critical Thinking

Another controversial aspect is the overarching purpose of critical thinking. Sternberg (1986)
proposed a framework that considers critical thinking in terms of individual thought, context, and
the nature of the task. First, Paul and Elder (2006) viewed critical thinking as a method to
improve the quality of individual thought by continuously applying a set of universal intellectual
standards to guide the thinking process. Brookfield (2012) believed that critical thinking occurs
when the individual deliberately attempts to uncover the assumptions that guide his or her
actions.

Second, critical thinking application must consider context. Norris (1985) indicated that
critical thinking performance is particularly sensitive to contexts that relate to personal
experience, and those that involve threats and promises. Willingham (2007) stated “there is not a
set of critical thinking skills that can be deployed regardless of context” (p.17). Sternberg (1985)
observed that solutions to everyday problems have consequences that matter. These solutions

depend on and interact within the problem context. Hanley (1995) indicated that students must
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not only develop critical thinking skills but must also be adept at applying the appropriate skills
for their particular situation.

The third purpose is the overall nature of the task. Lewis and Smith (1993) noted three
different tasks typically associated with critical thinking: problem solving, evaluation or
judgment, and a combination of evaluation and problem solving. Halpern (1998) indicated that
all individuals use critical thinking skills to make decisions and solve problems. Lewis and Smith
(1993) and Rudd (2007) believed that the term critical thinking is too narrow in scope and
propose that the processes of problem solving, decision-making, critical thinking, and creative
thinking are better described by the term “higher order thinking.” They proposed that “higher
order thinking occurs when a person takes new information and information stored in memory
and interrelates and/or rearranges and extends this information to achieve a purpose or find
possible answers in perplexing situations” (Lewis & Smith, 1993, p.136). Geertsen (2003) noted
“decision-making and problem solving are quite different thinking strategies. Decision-making
focuses on making correct decisions using clearly identifiable information, whereas problem
solving focuses on generating new solutions when available information is ambiguous or
unclear” (p.11).

Kurfiss (1988) proposed that critical thinking is a form of problem solving that involves
reasoning about ill-structured problems and the process of developing support for a position.
Further, Kurfiss (1988) defined problem-solving as “mental activity leading from an
unsatisfactory state to a more desired goal state” (p.45). Sternberg (1985) noted that everyday
problems tend to be ill-structured and usually lack complete information and a clear procedure to
determine the best solution. King and Kitchener (1994) explained that individuals in the early

stages of epistemological development are unable to “distinguish between well- and ill-
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structured problems, viewing all problems as though they were defined by a high degree of
certainty and completeness” (p.16).
Critical Thinking Components

The critical thinking literature also indicated a difference of opinion on the components of
critical thinking. Plemmons (2008) believed that critical thinking consists of knowledge
(discipline specific information, facts and concepts), skills (the ability to apply knowledge), and
cognitive abilities (the ability to examine and reflect on a problem or issue). Further, he
proposed that critical thinking occurs when an individual can effectively assimilate all three
components to solve a problem. In his view, skills and cognitive abilities are critical within the
critical thinking process, whereas knowledge provides a foundational role. However, Norris
(1985) offered a dissenting viewpoint, indicating that well developed critical thinking skills
cannot compensate for a lack of knowledge in the subject matter. Ennis (1985) believed that
critical thinking consists of both dispositions and abilities; although, his description of abilities is
similar to what Plemmons (2008) described as skills. Bensley and Murtaugh (2012), Halpern
(1998), Kuhn (1999), and Norris (1985) agreed that both skills and dispositions (or dispositional
attitudes) are both important components of critical thinking with Norris (1985) further adding
that without the disposition to think critically, even those with well-developed skills will find
applying these skills to real world problems difficult. Perkins, Jay and Tishman (1993)
contended that good critical thinking skills fail to provide a sufficient basis for action, but rather
good thinking results from dispositional behavior. Halpern (1998) and Kuhn (1999) both
promoted the role of dispositions and skills in critical thinking and agreed with Plemmons (2008)

that a cognitive ability component must be considered within the concept.
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A number of researchers (Facione, 1990; Halpern, 1998; Kuhn, 1999; Plemmons, 2008)
endorsed that the ability to think critically involves a cognitive component. Evans, Forney, and
Guido-DiBrito (1998) acknowledged the role of cognitive-structural theory in determining how
individuals develop and change their thinking, reasoning, and meaning making processes.
According to Mayer (1992), cognitive development theory posits that “thinking depends on how
a person represents the world and in what ways a person can manipulate or act upon this internal
representation” (p.286). In addition to the term “cognitive development,” research within this
area also includes the terms “intellectual development” and “epistemological development”.
Hofer and Pintrich (1997) noted that epistemology, “the nature and justification of human
knowledge” (p.88), has become a significant area of interest within the psychology and
education fields, particularly the role in which epistemic beliefs influence the thinking and
reasoning processes.

Halpern (1998) used the term metacognition in describing cognitive ability, while Kuhn
(1999) preferred the overarching term “meta-knowing” further sub-divided into three categories:
metastrategic, metacognitive, and epistemological. She equated metastrategic knowing with
procedural knowledge, metacognitive knowing with declarative knowledge, and epistemological
knowing with the sources of knowledge. Additionally, she proposed that all three types of meta-
knowing are essential for critical thinking, with epistemological understanding the most
important area for individual development.

Kitchener (1983) proposed a three-level model of cognitive processing that enable individuals
to solve problems: cognition, metacognition, and epistemic cognition. At the lowest level,
cognition, individuals develop the ability to build knowledge through tasks such as acquiring

language skills, reading, computation, and memorization. Level two includes these level one
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tasks, but also includes the ability to apply metacognitive processes to these tasks. Kuhn and
Dean (2004) asserted that metacognition, “the awareness and management of one’s own
thought” (p.270), has grown in importance within cognitive development research. Numerous
researchers (Curnow et al., 2009; Facione, 1990; Flavell, 1979) equated metacognition with the
term self-regulation. Fox and Riconscente (2008) asserted that metacognition and self-regulation
constructs are clearly distinct, but parallel constructs, depending upon the individual’s
orientation towards thinking about him or herself or about others. Level three, epistemic
cognition, involves the individual’s view of knowledge and the ability to determine strategies
appropriate in solving ill-structured problems. Kitchener (1983) also noted that while both
cognitive and metacognitive skills develop during the childhood years, epistemic cognition skills
typically develop during the late adolescent and adult years.

Paul and Elder (2007) described critical thinking as a set of skills, abilities and dispositions.
They believe that students develop critical thinking skills by consistently applying 10 universal
intellectual standards to eight elements of reasoning. Through the development of these skills,
individuals increase their dispositions. They also equated the term disposition to intellectual
“traits of the mind” or “virtues”. Additionally, they recognized the role of knowledge or content
in critical thinking, but believe that critical thinking enables the acquisition of knowledge
regardless of the domain.

The role of domain knowledge in critical thinking has created a diversity of opinion within
the research. Bailan, Case, Coombs, and Daniels (1999), Norris (1985), and Willingham (2007)
proposed that the depth of knowledge, experience, and practice within an area of study
significantly determines an individual’s capability to think critically within that area. McPeck

(1984) believed that knowledge and training within a discipline promotes greater transfer to

37



multiple domains rather than learning a general set of critical thinking skills. On the other hand,
van Gelder (2005) and Halpern (1998) promoted the idea that critical thinking should not be
domain specific and should apply within a range of domains or contexts. Mulnix (2012) believed
that an individual lacking the appropriate domain knowledge but proficient in critical thinking
skills has the ability to identify and ask the appropriate questions to obtain the necessary
information. Despite the differences of opinion in the critical thinking components and the
importance of each in the overall concept, this literature review indicated that critical thinking
comprises four different components: a knowledge component, a skill/ability component, a
disposition/attitude/trait/virtue component, and a cognitive component.
Critical Thinking Assessment

In order to determine developmental progress within the critical thinking components,
students must receive periodic assessment and feedback. Williams (1999) contended that
educators must establish appropriate assessment procedures to determine the effectiveness of
instructional interventions. Hatcher (2011) and Wilson (1998) believed that educators must first
develop a definition of critical thinking, determine the appropriate skills that support that
definition, and should then choose the test that best measures those skills. To ensure effective
assessment, Bensley and Murtagh (2012) proposed that since critical thinking is a
multidimensional construct, multiple measures must be applied in order to capture the
dispositions and metacognitions, as well as student thinking skills. Ennis (1993) emphasized that
before deciding to use a particular test, individuals must clearly understand the purpose of the
assessment. His research of published critical thinking tests revealed that many incorporate

critical thinking concepts, but few assess this thinking as their primary concern. His annotated

38



list (revised as of 2009) consisted of 18 general content, multi-aspect tests, four general content,
aspect-specific tests, and two subject-specific, multi-aspect tests.

Possin (2008) discussed four different methods of assessment: surveys, portfolios, essays, and
objective tests. First, self-reporting surveys are a popular method due to their ease of use, but
tend to be unreliable in competency measurement. Bensley and Murtagh (2012) added that self-
report measures could also be used to supplement other skill assessments by providing
information on dispositions and attitudes. Second, portfolios are also an accepted method, but
rely heavily on student self-selected work and instructor judgment, raising questions on its
reliability. Third, Werner (1991) asserted that written essays allow students to analyze
arguments, formulate responses and then defend their logic, creating a more holistic means of
assessment. On the other hand, this method lacks standardization, making grading more time
consuming and subjective. Finally, objective tests have become a popular means of assessment
by providing a greater degree of standardization, facilitating ease of administration and
normalization. Bensley and Murtagh (2012) cautioned that both objective and self-report critical
thinking tests both lack the ability to evaluate student thought processes as they reason or solve
problems. Ennis (1993), Fischer et al. (2009), Hatcher (2011), and Possin (2008), indicated that
three of most accepted objective critical thinking skills tests are: the Watson-Glaser Critical
Thinking Appraisal (WGCTA), the Cornell Critical Thinking Test (CCTT), and the California
Critical Thinking Skills Test (CCTST).

Watson-Glaser Critical Thinking Appraisal (WGCTA). Originally developed by Edward
Glaser in 1941 and updated several times, the WGCTA, as described by McMillan (1987),
consists of a series of items designed specifically to replicate problems encountered in everyday

life. King, Wood, and Mines (1990) asserted that the questions reflect a combination of well- and

39



ill-structured problems. Possin (2008) noted that the test consists of 80 multiple choice questions
evenly distributed among the five sub-tests which measure the skills of inference, recognition of
assumptions, deduction, interpretation, and evaluation of arguments. Ennis (1993) indicated that
the WGCTA is appropriate for students in the ninth grade through adulthood.

The Cornell Critical Thinking Test (CCTT). The Cornell Critical Thinking Test (CCTT) is
a copyrighted instrument used to measure critical thinking skills. Developed by Robert Ennis in
1985, the CCTT is a 52 question assessment available in both electronic and paper and pencil
formats. Possin (2008) indicated that the test is easy to administer, score, and analyze, is well-
constructed, and has a well-documented history. King et al., (1990) emphasized that this test is
designed primarily to measure the ability to solve well-structured problems. Fischer et al. (2009)
reported that the instrument currently consists of two versions, Level X and Level Z, and
measures seven distinct skills: deduction, induction, evaluation, detection of fallacies, credibility
of evidence, identification of assumptions, and determination of meaning. Ennis (1993) asserted
that Level Z is the most appropriate instrument for advanced high school students, college
students, and other adults.

California Critical Thinking Skills Test (CCTST). The CCTST was published in 1990 by
Facione and emphasizes the core critical thinking skills developed by a panel of experts as part
of the American Philosophical Association Delphi Project. Fischer et al. (2009) reported that the
instrument is currently in its third version and consists of 34 multiple choice items that assess the
five areas of analysis, inference, deduction, induction, and evaluation. Facione (1991) noted that
the CCTST reports an overall critical thinking skill score as well as a score for each of five core
skills. The assessment can be administered in either an online or paper and pencil mode and

consists of items that use everyday scenarios which require the test taker to determine the best
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response from the choices available. Possin (2008) contended that the CCTST is well-respected
and widely adopted for use in research, allowing for comparative studies within the three
different forms and other objective instruments. He acknowledged that the main disadvantage is
that scoring must be accomplished by the publisher, Insight Assessment. Ennis (1993) indicated
that the CCTST is most appropriate for college students, but could also be useful for advanced
high school students. In addition to the CCTST, Insight Assessment has published a family of
instruments, similar in construct, that focus question content for specific professional areas.
Specific assessments are currently available for the business (The Business Critical Thinking
Skills Test), health (Health Science Reasoning Test), legal (Legal Studies Reasoning Profile) and
military (Military and Defense Critical Thinking Inventory) professions (Insight Assessment,
2013). In addition to the measurement of critical thinking skills, the Delphi Project experts
acknowledged that an ideal critical thinker must also have the disposition to use these skills. In
an attempt to measure these dispositions, Facione developed the California Critical Thinking
Disposition Inventory (CCTDI).

California Critical Thinking Disposition Inventory (CCTDI). Facione, Sanchez, Facione,
and Gainen (1995) contended that few researchers have explored the role of dispositions in the
use of critical thinking skills, prompting the development of the CCTDI, the first instrument
designed to assess these dispositions. From the 19 dispositional phrases described in the
American Philosophical Association Delphi Report, Facione determined that seven overall
attributes emerged from the factor analysis (Facione, 2000). Possin (2008) noted that the CCTDI
consists of 75 items requiring the test taker to self-report their beliefs using a six point agree-
disagree scale. Facione et al. (1995) contended that based on the responses, the instrument

reports both an overall score and a score for each of the seven dispositions described as follows:
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Inquisitiveness - intellectual curiosity and desires learning even when application of the

knowledge is not readily apparent.

Open-mindedness - tolerance of divergent views and sensitive to the possibility of bias

Systematicity - organized, orderly, focused and diligent in inquiry.

Analyticity - values the application of reasoning and the use of evidence to resolve problems,

anticipates potential conceptual or practical difficulties, and always alert for intervention.

Truth-seeking - eager to seek the best knowledge, courageous to ask questions, and honest

and objective if findings do not support self-interests or preconceived notions.

Self-confidence - trusts the soundness of his/her reasoned judgments and leads others in
rational problem resolution.

Maturity - approaches problems, inquiry, and decision-making with an understanding that

some problems are ill-structured, requiring judgments that preclude certainty. (Facione et al.,
1995, p.6-9)

Giancarlo and Facione (2001) commented that overall scores range from 70 to 420 with a
score of 280 or higher indicating a positive disposition, while a score of 210 or lower indicating a
negative disposition towards critical thinking. Scores for each of the seven dispositional scales
range from 10 to 60. Scores of 40 or higher signify a positive inclination, while scores of 30 or
lower indicate a negative tendency. Facione et al. (1995) suggested that of the seven dispositions,
truth-seeking appears to be the primary attribute in predicting critical thinking skills. Further,
they contended that colleges that embrace student development as an educational goal will
succeed only if they combine teaching critical thinking skills with the cultivation of the

student’s disposition towards critical thinking.
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Ennis (1993) contended that critical thinking assessment not only provides student feedback
on critical thinking skill development, but can also inform instructors in their efforts to teach
critical thinking. McMillan (1987) believed that classroom instruction using the appropriate
methods and curriculum is a primary means to enhance student critical thinking abilities.

Teaching for Critical Thinking

Tsui (1999) contended that “programs, courses, and pedagogical approaches specifically
designed to foster critical thinking, while rarely in place or practiced on college campuses, have
constituted the predominant focus of research on critical thinking” (p.188). She further added
that courses or programs devised to improve critical thinking differ widely in content as well as
delivery and “have for the most part failed to demonstrate positive results” (p.186). Abrami et
al. (2008) emphasized that in order to maximize effectiveness; educators must first be willing to
incorporate critical thinking into the curriculum and further, must develop explicit strategies and
individual skills to appropriately execute these strategies within the classroom. Terenzini et al.
(1995) asserted that critical thinking instruction effectiveness must consider the curriculum
approach, instructional methods, and instructor skills and behaviors, further noting that
curriculum approaches are typically studied separate from both the influences of instructional
methods and the role of instructor skills and behaviors in establishing the an appropriate
classroom climate to facilitate critical thinking.

Curriculum Approach

Marin and Halpern (2011) contended that the development of critical thinking skills is an
important component of formal education and is essential for success in the contemporary world.
They contended that while most educators agree with this assertion, they lack consensus on the

best approach to achieve this aim. Further, they endorsed two approaches, imbedded instruction
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consisting of critical thinking skills integrated into content, and explicit instruction with lessons
designed specifically for critical thinking skill acquisition. In their view, the explicit method is
preferable due to its effectiveness in transferring these skills to everyday situations. On the other
hand, Plemmons (2008) contended that the imbedded approach provides better results.

Ennis (1989) proposed four different approaches to instruction: general, infusion, immersion,
and mixed. The general approach attempts to teach critical thinking skills and dispositions
separate from specific subject matter. The infusion approach relies heavily on content instruction
with the overt infusion of critical thinking skills and dispositions. The immersion approach also
relies heavily on content, but critical thinking is immersed covertly. The mixed approach
combines the general approach with either the infusion or immersion approaches. Using this
framework, Abrami et al. (2008) determined that the mixed method had the largest impact on
skill development, whereas the immersion approach produced the least impact. In their view, the
best approach is to provide general critical thinking instruction, followed by the explicit
application of these skills within the course content. Further, they noted that separate application
of both the general and infusion approaches indicate moderate gains in critical thinking skills.

A number of authors view critical thinking curriculum from the two approaches proposed by
Hatcher (2006): stand-alone or integrated with other courses. Hatcher (2006), McPeck (1984),
and Terenzini et al. (1995) contended that the integrated approach facilitates skill development
through practice and reinforcement across a variety of disciplines. Kurfiss (1988) added that
student responses to thinking in stand-alone critical thinking courses typically reflect their
existing beliefs and assumptions about knowledge. Learning these skills in the absence of subject

knowledge makes it difficult to change student beliefs and their role in knowledge construction.
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Instructional Methods

In addition to determining the overall curriculum approach to develop critical thinking skills,
educators must also determine the appropriate methods necessary to deliver the instruction. Tsui
(1999) indicated that while a significant amount of research exists on the impact of either courses
or pedagogy, “few research endeavors simultaneously explore the relationship that exists
between the two” (p.189). Tsui (1999) further added that pedagogical approach studies have
provided inconsistent results on critical thinking effectiveness. Marin and Halpern (2011),
Sternberg (1985), and Tsui (1999) promoted the idea that classroom instruction must provide
simulations of real experiences or problems, allowing students to discuss the challenges and
interact with both peers and faculty members. Tedesco-Schneck (2013) endorsed the role of
active learning through the use of interactive techniques which serve to change the power
dichotomy within the classroom. Tsui (2008) argued that student-centered instructional
techniques allow students to express their ideas as active participants in the learning process,
fostering both critical thinking skill development and self-efficacy. Additionally, she advocated
that coursework and exercises should focus on the process as well as the product to allow
students the opportunity to explain their logic in developing their solutions or conclusions.
Brookfield (2012) described critical thinking as a social learning process, which makes group
work and discussion an effective method for teaching these skills. Carlson (2013) noted that
instruction methods that use active student engagement such as discussions and individual
projects tend to enhance student perceptions of critical thinking instruction. Tsui (1999) also
endorsed independent projects as well as group projects, student class presentations, and writing

assignments to enhance student critical thinking development. Walsh and Seldomridge (2006)

concurred with the idea that writing assignments facilitate critical thinking, but recommended
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that instructors assign a series of smaller papers throughout the course to allow the students to
apply faculty feedback in subsequent assignments. They also recognized that while this is an
effective technique, it places a significant demand on faculty time.

Young and Warren (2011) acknowledged that student critical thinking skills must be
developed over time through a coordinated effort among different instructors in order to provide
multiple opportunities to practice and receive feedback. Tsui (2001) contended that
interdisciplinary team teaching facilitates a collaborative environment for ideas on the infusion
of critical thinking within different disciplinary fields. Brookfield (2012) also endorsed the
concept of team teaching, which facilitates the ability to respond to student differences and
model critical thinking processes with different perspectives and skills.

Instructor Skills and Behaviors

Terenzini et al. (1995) emphasized that instructor skills and attitudes towards teaching critical
thinking play a critical role in classroom effectiveness, and indicated that instructors who
encourage and praise student participation and interaction with other students within the
classroom enhance the development of critical thinking skills. They further indicated that
interaction with peers and faculty members outside of the classroom had a positive effect on
critical thinking ability.

An educator’s approach to lesson instruction and assessment can impact student critical
thinking development. Shell (2001), Snyder and Snyder (2008), and Walsh and Seldomridge
(2006) argued that due to faculty requirements to cover a large amount of content in limited class
time, instructors feel the need to use lecture as the primary means of instruction, limiting student
opportunities for discussion and problem-solving activities. Haas and Keely (1998) and Shell

(2001) indicated that lecture is the most prominent instructional method modeled for current
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faculty during their past educational experiences, making for an even more difficult transition for
instructors to promote active learning techniques within their classrooms. Snyder and Snyder
(2008) contended that the trend for curriculum standardization and emphasis on test scores
promote a more instructor-centered learning environment tending to undermine the development
of critical thinking within the classroom. Tsui (1999) and Walsh and Seldomridge (2006)
believed that this emphasis on test scores promotes an over-reliance on multiple choice
examinations which tend to reward recognition and recall rather than encourage critical thinking.
Walsh and Seldomridge (2006) endorsed the use of class participation as a means of assessment,
noting that “unless class participation is a factor in determining the course grade, most students,
particularly in large sections, are reluctant to respond to faculty questions” (p.214).

In order to facilitate critical thinking development, instructors must model these skills and
behaviors within the classroom and continue to periodically hone their skills. Nugent (1990)
emphasized that faculty must not only be willing to change their methods of instruction, but must
be willing to change their view on the subjects that they teach, otherwise, “it is pointless to
request students to consider an alternative perspective or to evaluate our belief critically” (p.91).
Supon (1998) believed that in order to become an effective critical thinking facilitator,
instructors must constantly analyze their own teaching and thinking and make a conscious
commitment to develop alternative instructional methods. Onosko (1992) and Walsh and
Seldomridge (2006) believed that faculty members must serve as role models for critical
thinking, taking every opportunity to share personal examples of how they actively reflect upon
and challenge their own assumptions. Brookfield (2012) contended that instructors must
explicitly model critical thinking behaviors within the classroom if they expect students to

engage in this type of learning environment.
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Instructors require education and training on methods to incorporate critical thinking into the
classroom. Abrami et al. (2008) asserted that the instructor must first be willing to incorporate
critical thinking into the course, and then must receive specialized training in teaching methods
that effectively integrate these skills within the classroom. Further, instructors must receive
administrative support, performance feedback, and additional training as required for continued
development. Tsui (1999) contended that faculty members who value critical thinking within
their classrooms typically do not receive adequate professional training to teach these skills.
Walsh and Seldomridge (2006) emphasized that “faculty need to be coached in higher-level oral
questioning so they challenge students to use more complex reasoning, applying principles rather
than regurgitating facts” (p.217). In addition to institutional training, Supon (1998) encouraged
instructor self-development opportunities such as reading educational journals and attending
seminars that promote the development of student thinking skills.

In addition to incorporating critical thinking into the classroom, instructors must create the
proper learning environment to facilitate critical thinking development. Rugutt and Chemosit
(2009) asserted that educators must create an optimal learning environment that enhances both
student-to-student and student-faculty interaction in order to effectively promote the
development of critical thinking skills. Brookfield (2012) endorsed the technique of open-ended
questions within classroom discussions to facilitate this interaction and to provoke intellectual
discourse. Tsui (2001) argued that in order to create the optimal environment to facilitate the
development of student thinking skills, the instructor must have confidence in his or her own
teaching abilities as well as the student’s potential to perform these skills. Furthermore, faculty
who possess instructional efficacy tend to teach with enthusiasm and view teaching as a mutual

learning activity, actively using students as a resource to support critical thinking development.
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Onosko (1991) and Torff (2005) contended that instructors that have low expectations of student
ability to think critically typically resort to teaching factual information, believing that their
students lack the capacity for higher order thinking. Nugent (1990) and Supon (1998)
emphasized that instructors must create a classroom environment that establishes trust and
mutual respect to foster critical thinking. Schrader (2004) promoted the creation of an
intellectually safe environment, which she describes as “one in which the professor engages their
experience and opinion, and through active engagement and collaboration, constructs a climate
of mutual respect in which all knowers are invited to actively construct meaning, to take
responsibility for their own learning, to think critically and reflectively, and understand the
contextual nature of learning” (p.90). Nugent (1990) added that “If we respect our students, they
will ask meaningful questions, consider perspectives other than ours, and present their own
views in our classes as well as elsewhere” (p.88). Keeley, Shemberg, Cowell and Zinnbauer
(1995) asserted that by creating a safe and trusting environment, instructors increase student self-
efficacy facilitating their ability to question and constructively criticize arguments presented by
the instructor and their fellow students.

In order to effectively teach critical thinking, educational institutions must emphasize the
importance of these skills, and must designate critical thinking as a program learning outcome.
The U.S. Army Command and General Staff College’s current emphasis on critical thinking
began in the early 1990s as the Army transformed its doctrine in response to a changing global
environment. Since that time, research has been conducted to determine the applicability of
critical thinking within the Army, and how to best incorporate it into existing training and

education programs.
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Army Critical Thinking Research

According to Halpin (1996), critical thinking importance within the U.S. Army can be traced
back to 1993 with the introduction of “Battle Command” into Army doctrine. Lussier and Saxon
(1994) contended that the fundamental aspects of Battle Command are leadership and decision-
making. They further added that critical thinking is a vital skill within the decision-making
aspect. Fallesen (1995) indicated that the Army leadership directed the development of a
program of instruction to teach mid-career officers the cognitive skills necessary to enable Battle
Command. The program developed by the Army Research Institute, entitled “Practical
Thinking”, consisted of 17 hours of instruction in eight separate lessons. In their view, practical
thinking consisted of both critical and creative thinking, both necessary skills in solving complex
problems. These lessons were integrated into the existing Command and General Staff Officer
Course elective titled “Battle Command” during the 1994-1995 academic years. Self-report
survey results from both instructors and students indicated that students benefited from the
instruction and that it should continue to be included in future classes.

Halpin (1996) continued the research, focusing on the human dimension of battle command.
He noted that to be effective in battle command, individual cognitive abilities must be developed
over a long-term process. In his model of battle command expertise, he proposed that factors that
influence individual thinking and decision-making include experience, knowledge, attitudes and
skills. Halpin (1996) asserted that despite the importance of complex thinking within battle
command, “there seems to be little intentional effort to determine what these skills are or how
they can be amplified in the Army’s officer population” (p.39).

Research conducted by Cohen, Thompson, Adelman, Bresnik, and Riedel (1999) on behalf of

the Army Research Institute was designed to determine these thinking skills, and then develop
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and test methods for training these skills to Army staff officers. Their qualitative study of army
officers revealed six critical thinking skills associated with military decision-making: consider
high level purpose, use time orientation effectively, detect and fill gaps, detect and resolve
conflict, detect and evaluate assumptions, and judge when to commit to action. To train these
skills, they developed a computer-based interactive training program accessible from either a
stand-alone CD or web-based format.

The Army Research Institute sponsored a follow-on study conducted by ANCAPA Sciences
in 2000 to continue research on critical thinking training for Army officers. The research
determined that eight critical thinking skills were both important and problematic within Battle
Command (Fischer, 2001). The eight skills and associated definitions are as follows:

1. Frame the message - Ability to identify essential elements of messages, understand
their relationships, and describe high fidelity representation of the message.

2. Recognize gist in material - Ability to sort through details in a message and extract
the gist therein.

3. Develop an explanation that ties information elements together in a plausible way -
Ability to arrange evidence logically, highlight gaps in knowledge, develop and
explanation or multiple explanations based on evidence, and evaluate explanations for
plausibility.

4. Generalize from specific instances to broader classes - Ability to recognize and then
classify specific facts/incidents/events as part of a general category.

5. Use mental imagery to evaluate plans - Ability to accurately create mental images in

one’s mind how resources will be applied and events will unfold within a situation.

51



6. Challenge one’s biases - Ability to consistently reevaluate one’s current view of
situations for prejudice or bias as new information is received.

7. Examine other people’s perspectives - Ability to view and interpret circumstances
from perspectives of different individuals, cultures, religions, and timeframes.

8. Decide when to seek information based on its value and cost - Ability to evaluate
need for new information in terms of its cost in time, resources, and risk. (Fischer,
Spiker, & Riedel, 2008, p.9-10)

Based on the findings of the Army Training and Leader Development Panel in 2001, Army
leadership directed the Command and General Staff College to transform its curriculum and
instructional methods. As part of the curriculum transformation, the eight skills identified by
Fischer (2001) were integrated within the Command and General Staff Officer Common Core
Course.

The Army Research Institute continued the research by conducting a multi-year study (2004-
2006) to first validate the eight skills identified by Fischer (2001), second, evaluate the critical
thinking skills training, and third, develop and evaluate a web based critical thinking course.
The research results confirmed the validity of the eight high impact critical thinking skills, and
based on a self-report survey of eight instructors and instructional developers, concluded that
instructors were satisfied with the instruction, believing it to be adequately covered and useful
(Fischer et al., 2008). The focus of the web based course developed, Computerized Training of
Critical Thinking, is “to improve key skills that support critical thinking and thus help Army
personnel process information more efficiently and effectively” (Fischer et al., 2008, p.16).

Based on self-report surveys from 19 soldiers that completed course, Fischer et al. (2009)
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asserted that the course “appears to be generally effective at encouraging critical thinking,” and
rated by users as “highly relevant and beneficial to their military and civilian work” (p.41).

As a component of a study to evaluate tools to accelerate leader development, Leibrecht,
McGilvray, Tystad, and Garven (2009) conducted a student learning assessment on instruction
using the web-based critical thinking skills program developed earlier by the Army Research
Institute. The study measured student learning before and after the training for three of the eight
modules, providing mixed results on critical thinking skill improvement. The researchers
concluded that due to the “erratic pattern with which participants completed pre-tests, training
lessons, and post-tests, the data are suggestive at best” (Leibrecht et al, 2009, p.44).

Two studies looked specifically at critical thinking from an instructor perspective. First, Dike,
Kochan, Reed, and Ross (2006) surveyed 194 educators from three different professional
military education institutions to determine if they shared a common definition and concept of
critical thinking. The researchers contended that educators at these institutions share a common
understanding of critical thinking that incorporates the concepts developed by the American
Philosophical Association Delphi study, and further, that most agree that critical thinking
includes a developmental and dispositional aspect. Second, Hobaugh (2010) examined the
critical thinking skills of instructors teaching medical subjects in a military environment. Her
objective assessment using the California Critical Thinking Skills Test reveal “significant
differences between the overall scores and subscores of officer and enlisted instructors as well as
significant differences associated with advanced degrees at the doctoral level” (p.57). She
further concluded that there are no significant differences in scores as a result of subjects taught,

military assignment experience, or combat and humanitarian deployment experience.

53



Two studies considered the effectiveness of critical thinking instruction in a blended learning
environment. First, Schumm, Webb, Turek, Jones, and Ballard (2006) surveyed students
attending the Command and General Staff Officer Course and the Combined Arms Services
Staff School in both traditional and distance learning environments. The self-report survey asked
study participants to rate their satisfaction with “how well their instructors promoted critical
thinking” (Schumm, 2006, p.43). Results from both student groups indicate that “satisfaction
with critical thinking appeared to be the most important predictor variable for all outcome
variables” (Schumm, 2006, p.47).

The second study, conducted by Straus et al. (2013), was designed to examine student
satisfaction and perceived learning effectiveness as a result of attendance at the Blended
Distributed Learning Advanced Operations Course of the Command and General Staff Officer
Course. Students completed self-report surveys at the conclusion of the course and again post-
graduation. Study findings indicate that students perceive that the course was effective in the
acquisition of knowledge, but lacked effectiveness in the development of key skills such as
critical thinking.

Army critical thinking research conducted since 1993 focused on determining the critical
thinking skills necessary to solve complex military problems, integrating critical thinking into
Army training, and evaluating this training in distance and blended learning environments.
Critical thinking evaluation consisted primarily of self-report surveys. This study objectively
evaluated the effectiveness of resident CGSOC instruction in changing student critical thinking
skills and habits of the mind attributes, and further, gained an understanding of CGSOC
instructors’ perception on the role of curriculum, instructional methods, and instructor skills and

behaviors in promoting this change.
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Conceptual Framework

The conceptual framework for this study is depicted in figure 2.1. Command and General
Staff Officer Common Core Course students began their graduate level professional military
education with unique backgrounds, military, and educational experiences. These experiences
uniquely impacted their existing critical thinking skills and habits of the mind attributes. Upon
arrival, each student was assigned to a staff group, consisting of 16 students each. Each staff
group participated in Common Core Course instruction (educational intervention) consisting of
97 different lessons (289 classroom hours) using a standardized curriculum approach. In addition
to four lessons of explicit critical thinking instruction, critical thinking was one of the seven
Common Core outcomes and was embedded within seven of the nine courses within CGSOC.
An interdisciplinary staff group instructor team of five instructors, one from each of the
Command and General Staff School departments, conducted the entire Common Core
curriculum. Although the instructor group taught the curriculum with a common approach, each
instructor had a unique set of skills and behaviors and may employ different instructional
methods that could impact student critical thinking skill development. This study first
determined if the Common Core Course produced a change in student critical thinking skills and
habits of the mind attributes as a result of this educational intervention, and further determined
how these instructors perceived the role of the curriculum, instructional methods, and instructor

skills and behaviors in developing student critical thinking throughout the course.
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Figure 2.1 Conceptual Framework
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This research was unique in several aspects. First, this study assessed the development of both

critical thinking skills and habits of the mind attributes (dispositions). Bensley and Murtagh

(2012) acknowledged that few studies consider both critical thinking skills and dispositions

simultaneously. Second, this study considered the impact of the curriculum approach,

instructional methods, and instructor skills and behaviors to foster critical thinking development

within each staff group. Terenzini et al. (1995) indicated that curriculum and instructional

approaches are typically studied separately from instructor skills and abilities. Third, this

research was the first study to use the Military and Defense Critical Thinking Inventory

(MDCT]I) to assess critical thinking development. Lastly, this study was the first to quantitatively

examine the critical thinking skills and habits of the mind attributes development of a unique
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student population, military officers, as a result of their professional military education
experience, and add to the body of adult education literature on the critical thinking abilities of
adults.
Summary

This chapter provided an overview of the existing critical thinking literature used to frame
this study. The literature indicated that the concept of critical thinking lacks a common
definition and an overarching theory, based on the diversity of research within the disciplines of
philosophy, psychology, and education. Additionally, differences of opinion on the overarching
purpose and components of critical thinking have failed to add clarity to the concept. The
literature also indicated that there are a variety of methods available to assess critical thinking
which can inform students on their progress and instructors on their teaching effectiveness. Next,
an educational institution that desires to develop students that can think critically must consider
the role of the curriculum approach, instructional methods, and instructor skills and behaviors in
instructional effectiveness. With the changing global environment in the early 1990s, The U.S.
Army recognized the need to have personnel that could think critically. Army research efforts
since that time, focused on the developing these skills within professional military education
institutions, such as the U.S. Army Command and General Staff College. Finally, this chapter
provided an overview of the conceptual framework used to conduct the study. The next chapter

will provide the methodology used to conduct this study.
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Chapter 3 - Methodology
Introduction
The purpose of this study was to analyze the effectiveness of the Command and General Staff
Officer Common Core Course in developing student critical thinking skills and habits of the
mind attributes, and further to determine instructor perceptions on the role of the curriculum,
instructional methods, and instructor skills and behaviors in developing student critical thinking.
This chapter describes the methodology used to conduct the study. First, this chapter will
identify the research questions used to guide the study. Second, this chapter will describe the
overall research design in terms of the population and sample, the instrumentation and interview
process used to collect the data, the data collection procedures, and the methods of data analysis.
Research Questions
The following research questions guided this study:
Research Question 1: Which student critical thinking skills change as a result of participating in
the U.S. Army Command and General Staff Officer Common Core Course?
Sub-questions:
la. How do student overall critical thinking skills change as a result of participating in
the U.S. Army Command and General Staff Officer Core Course?
1b. How do student analysis skills change as a result of participating in the U.S. Army
Command and General Staff Officer Core Course?
Ic. How do student inference skills change as a result of participating in the U.S. Army
Command and General Staff Officer Core Course?
1d. How do student evaluation skills change as a result of participate in the U.S. Army

Command and General Staff Officer Core Course?
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le.

If.

How do student induction skills change as a result of participating in the U.S. Army
Command and General Staff Officer Core Course?
How do student deduction skills change as a result of participating in the U.S. Army

Command and General Staff Officer Core Course?

Research Question 2: Which student critical thinking habits of the mind attributes change as a

result of participating in the U.S. Army Command and General Staff Officer Core Course?

Sub-questions:

2a.

2b.

2c.

2d.

2e.

2f.

2g.

2h.

How do student communicative confidence attributes change as a result of
participating in the U.S. Army Command and General Staff Officer Core Course?
How do student professional confidence attributes change as a result of participating
in the U.S. Army Command and General Staff Officer Core Course?

How do student teamwork attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

How do student expression attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

How do student directness attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

How do student intellectual integrity attributes change as a result of participating in
the U.S. Army Command and General Staff Officer Core Course?

How do student mental focus attributes change as a result of participating in the U.S.
Army Command and General Staff Officer Core Course?

How do student mental rigor attributes change as a result of participating in the U.S.

Army Command and General Staff Officer Core Course?
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2i.

2j.

How do student foresight attributes change as a result of participating in the U.S.
Army Command and General Staft Officer Core Course?
How do student cognitive maturity attributes change as a result of participating in the

U.S. Army Command and General Staff Officer Core Course?

Research Question 3: Is there a difference between staff group scores of critical thinking skills or

habits of the mind attributes for students participating in the U.S. Army Command and General

Staff Officer Core Course?

Sub-questions:

3a.

3b.

3c.

3d.

3e.

3f.

Is there a difference between staff group overall critical thinking skill scores for
students participating in the U.S. Army Command and General Staff Officer Core
Course?

Is there a difference between staff group analysis scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group inference scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group evaluation scores for students participating
in the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group induction scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

Is there a difference between staff group deduction scores for students participating in

the U.S. Army Command and General Staff Officer Core Course?
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3g. Is there a difference between staff group communicative confidence scores for
students participating in the U.S. Army Command and General Staff Officer Core
Course?

3h. Is there a difference between staff group professional confidence scores for students
participating in the U.S. Army Command and General Staff Officer Core Course?

3i. Is there a difference between staff group teamwork scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

3j. Is there a difference between staff group expression scores for students participating
in the U.S. Army Command and General Staff Officer Core Course?

3k. Is there a difference between staff group directness scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

31. Is there a difference between staff group intellectual integrity scores for students
participating in the U.S. Army Command and General Staff Officer Core Course?

3m. Is there a difference between staff group mental focus scores for students
participating in the U.S. Army Command and General Staff Officer Core Course?

3n. Is there a difference between staff group mental rigor scores for students participating
in the U.S. Army Command and General Staff Officer Core Course?

30. Is there a difference between staff group foresight scores for students participating in
the U.S. Army Command and General Staff Officer Core Course?

3p. Is there a difference between staff group cognitive maturity scores for students

participating in the U.S. Army Command and General Staff Officer Core Course?
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Research Question 4: How do these staff group instructors perceive the role of the curriculum,
instructional methods, and instructor skills and behaviors in developing student critical thinking
at the Command and General Staff Officer Core Course?

Research Design

This was an explanatory sequential mixed method study using the quantitative research
results from the MDCTT instrument scores and then analyzing the data from the qualitative
research to explain these results in greater detail (Creswell, 2014). The quantitative research first
used a quasi-experimental single-group, pretest-posttest, time-series design with temporary
treatment to determine the change in mid-career military officer critical thinking skills and habits
of the mind attributes as a result of participation in the U.S. Army Command and General Staff
Officer Course in order to answer the first and second primary research questions. Second, this
study used a quasi-experimental, nonequivalent group pretest-posttest design to determine if
there is a difference between staff group scores in order to answer primary research question
three (Gliner et al., 2009).

The qualitative phase of this mixed methods design used the collective case study approach to
answer primary research question four. Richards and Morse (2013) contended that collective
case studies allow the researcher to compare different cases and identify patterns within the data
collected. Creswell (2007) emphasized that the case study approach is appropriate “when the
inquirer has clearly identifiable cases with boundaries and seeks to provide an in-depth
understanding of the cases or a comparison of several cases” (p.74). The purposeful sample of
participants consisted of the instructors from each of the eight staff groups sampled during the
quantitative phase of the study. The data collection was conducted by means of focus group

interviews with each of the instructor groups. Krueger and Casey (2009) described the focus
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group study as a series of discussions that enable the researcher to determine the perceptions of
the participants in regards to particular area of interest. Each focus group interview consisted of
six open-ended questions designed to examine the group’s perceptions on the role of the
curriculum, instructional methods, and instructor skills and behaviors in developing student
critical thinking skills and habits of the mind attributes. The six interview questions are located
in Appendix A. Each focus group interview was digitally recorded and then holistically analyzed
within each individual case and then across the eight cases to enable the researcher to interpret
the meaning of the cases (Creswell, 2007).
Population

The study population consisted of military officers and U.S. Government civilian employees
attending the Command and General Staff Officer Common Core Course, and instructors
assigned by their department to teach during Class 15 from August 2014 to June 2015. The
Command and General Staff Officer Course consisted of three distinct segments: the Common
Core Course, the Advanced Operations Course, and two-six week Elective terms. This study
focused only on the Common Core Course, which began on August 12, 2014 and ended on
November 25, 2014. The total population was 1094 students. All Army students were chosen by
a centralized U.S. Army board based on merit to attend the course in residence at Fort
Leavenworth, KS. Army officers comprised approximately 80% of the CGSOC student body,
with the remainder from the other U.S. military services, U.S. government agencies, and
international military students from allied nations. Non-Army students were selected to attend
based on criteria established by their particular service, agency, or nation. The typical student

has served as a commissioned officer or U.S. Govern