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Abstract 
 

The Development of Reflective Thinking and its Influence on Patient Care Skills in Third Year 

Dental Students 

Laureen Zubiaurre Bitzer   

 

This study examined if dental students could increase their level of reflective skills over 

time through composing reflective blogs during their introduction to patient care in their course, 

Clinical Practice of Dentistry I, and to document and analyze student perceptions of the use of 

reflective blogs, particularly pertaining to the clinical and metacognitive skills. The participants 

of this study included 69 third-year dental students. Reflective blogs were analyzed using a 

reflective rubric adapted from Wetmore, Boyd, Bowen & Patillio, 2010. Student perceptions 

regarding the use of reflective blogs were documented through a 14-question Likert-opinion 

survey and focus group interviews. Findings indicated reflective thought level increased 

significantly in all six reflective thought categories across the three assessed blogs. Overall, 

student perceptions of the use of reflective blogs were positive as based on a five-point Likert 

scale survey. They reported particularly high percentages for "I feel comfortable about reflecting 

on my clinical experiences" at ~ 90% Agree, "Reflective journals allow me to focus and think 

things over" at ~ 83% Agree, followed by "Reflective journals develop my ability to monitor and 

reflect on my own thinking processes"~ 74%. Both the qualitative and quantitative results of this 

study provide favorable evidence that reflective journaling is effective and in large measure is 

appreciated by students in their clinical phase of dental medical education. 
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Chapter I 
 

INTRODUCTION 
 

The Columbia University College of Dental Medicine prides itself on its strong 

biomedical focus. This is evident in the curriculum but also in the interaction of faculty with 

students, and with colleagues in all disciplines at the Columbia University Medical Center. 

Current research has shown that dental health plays an essential role in a patient’s overall health 

(Peterson, 2003). There are many challenges that will face our future dentists, such as the aging 

population, difficulties in access to care, advances in technology, and the need for life-long 

learning. Therefore, dental students must be knowledgeable in the comprehensive principles of 

dentistry in an ever-changing body of scientific research. The American Dental Education 

Association (ADEA) states that  graduates must be competent to: “evaluate and integrate 

emerging trends in health care as appropriate: utilize critical thinking and problem-solving skills, 

and evaluate and integrate best research outcomes with clinical expertise and patient values for 

evidence-based practice” (Competencies for the New General Dentist, 2008). It is increasingly 

clear that the dental techniques for patient care that our students learn today will likely change in 

the future. Therefore, it is imperative that students are able to evaluate and assess new techniques 

as they arise and determine whether they are better than those in use today. Students must be able 

to read clinical studies and evaluate the information and have the confidence to try new 

procedures. The learning tools that students gain through their education at the College of Dental 

Medicine will aid them, as they become competent dental practitioners.   

The development of clinical competence can be a challenging process for the novice 

dental school clinician. Students in the healthcare professions devote a significant amount of time 

in direct patient care. The transition from the preclinical phase to the clinical phase of dental 
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education can be difficult for the novice clinician. In addition to acquiring basic clinical skills, 

students must also develop their ability to communicate effectively, manage patients, and solve 

problems. It is the responsibility of health care educators to ensure that our graduates are 

competent clinicians and capable of critical reflective thought about the needs of the patient and 

their own healthcare practices. The use of reflection has been widely discussed in the literature 

(Boud &Walker, 1998; Dewey, 1910; Mezirow, 1998; Schön, 1987; van Manen, 1995). Not until 

more recently has reflection been presented in dental education (Boyd, 2002, Haden et al., 2006; 

Wetmore, Boyd, Bowen & Patillio, 2010). Reflection allows students to examine critical issues 

related to clinical experience, relate theory to practice while acquiring critical thinking skills, and 

practice processes of self-awareness and self-assessment. 

Purpose of the Study 
 

The purpose of this study was twofold: 1) to examine if students can increase their level 

of reflective skills over time through composing reflective blogs and 2) to document and analyze 

student perceptions of the use of reflective blogs, particularly pertaining to the clinical and 

metacognitive skills that students develop during their introduction to patient care in their course, 

Clinical Practice of Dentistry I at Columbia University College of Dental Medicine. 

Rationale for the Study 
 

The dental curriculum is designed in such a way that the information the students learn in 

the first two didactic years is widely distributed across courses and to some degree fragmented. 

Students learn similar concepts in multiple courses with different instructors. It is difficult for the 

novice clinician to sort through all the information they have learned as they begin to treat a 

patient. 
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Through my experience, I have found that the preclinical/clinical transition is difficult to 

maneuver for many students. There are many skills that novice clinicians must learn and hone. 

They must acquire basic clinical skills, learn how to prepare for clinical procedures, develop 

their ability to communicate effectively, manage patients, and problem solve. Students are 

responsible for integrating all the information they have learned in the first two years of their 

dental education to aid in the comprehensive care of their patients.  

Learning and Situated Learning 
 
 Learning in general can be defined as a change in behavior as a result of experience that 

improves the learner’s adaptive responses to the environment and enhances an ability to better 

predict future outcomes of behavior. Situated learning is a specialized form of learning and 

essentially emphasizes creating meaning from the real activities of daily living, or in general 

activities that are relevant to the lives of the learners.  Effective situated learning takes place 

through the relationships between people and connecting prior knowledge with authentic, 

informal, and sometimes unplanned or spontaneous contextual learning (Lave and Wenger, 

1991). Brown, Collins & Duguid (1989) emphasize particularly the importance of context, 

culture, and authentic activity in learning. Knowledge cannot be separated from the context in 

which it is learned, that is knowledge is always relative, and becomes stored in memory with 

strong ties to the original situation that occasioned it. “Students learn and solve problems in an 

environment that reflects the multiple uses to which their knowledge will be put in the future” 

(Collins, Brown, & Hollum, 1991, p. 45). Situated learning allows students to utilize knowledge, 

appreciate the reason they are learning, apply knowledge in different situations, and transfer 

information to new contexts (Collins et al., 1991). 
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Reflection and Learning 
 

Among other approaches, the use of reflective learning journals has been recognized as a 

useful tool in higher education to encourage and strengthen critical reflective analysis during 

learning or during subsequent professional practice.  Reflective learning is defined as learning 

that occurs when the learner can consciously reflect upon his or her experiences or “turning back 

on experience” (Mezirow, 1998, p. 185).  Reflection allows students to examine critical issues 

related to clinical experience, connect present learning to previous learning, critically think about 

complex and uncertain patient care situations, and practice processes of self-awareness and self-

assessment.  

“Reflection is an underutilized teaching strategy in dental education, and one likely to 

lead toward deeper learning along with the development of critical thinking” (Boyd, 2002, p. 

718). The dental curriculum must offer varied and authentic educational experiences while 

students are in our program that will allow them to learn independently through experience and 

reflection.  

Clinical Journaling as Reflection 

Clinical journaling allows students an opportunity to relate theory to practice while 

acquiring critical thinking skills (Wetmore et al. 2010). Students make entries in their reflective 

journals three times during the academic year, but they may make entries as often as they wish. 

In most effective approaches, a faculty member reviews all learning journals. These principles 

and sources of guidance gained from the literature were used as a context for the rationale and 

design of the study. 

Background of the Study 
 

Within the affordances provided by reflective journaling as cited in the foregoing section, 
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the College of Dental Medicine at Columbia University instituted the use of reflective journals in 

the third year course, Clinical Practice of Dentistry I. At the College of Dental Medicine, third 

year dental students compose online reflective journals, which include reflective blogs and 

learning plans. The learning plan specifically outlines goals, objectives and learning activities 

with regard to patient care. The development of learning plans requires the students to be more 

active learners, and to construct their own knowledge to meet their individual needs (Hendry et al. 

1999). The plans help to chronicle the third-year clinic learning experience as it unfolds, create a 

tangible action plan based on the students’ priorities and learning objectives, and model life-long 

learning strategies to be used for continuing professional development. The reflective blog allows 

discussion of all aspects of a patient encounter while determining what could have happened to 

better facilitate learning and care.   

Reflection is the use of creative and critical thinking skills to help prepare for, succeed in, 

and learn from practical experience (Yancey, 1998). It is a process by which learners at any stage 

think critically about their performance. Reflection over time increases the learner’s ability to 

make sense of concrete experiences; increases learning from experience; promotes acceptance of 

professional responsibility and professional growth (life-long learning); enhances critical thinking 

on complex and uncertain situations, based on experience and prior knowledge, thereby 

enhancing patient care; improves in practice by promoting greater self-awareness, and helps 

students expand and develop their clinical knowledge and skills (Yancey, 1998).  

After years of witnessing students’ difficulty in the transfer of knowledge from the basic 

sciences and preclinical technique courses into clinical practice, I began to pilot the use of 

portfolios including reflective journals and learning plans prepared by the students in the autumn 

of 2007. It was my hope that it would help my students to focus more clearly on the skills that 
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they need to acquire in the clinic. This current study focused entirely on the third-year experience, 

exploring how it is perceived by the student in relation to preclinical studies and also how the 

student progresses in proficiency and reflective thought during the third year, especially in the 

advanced beginner to competent phase.   

Research Questions 
 

1. In what ways does clinical journaling support the professional development of third 

year dental students in the areas of reflective thinking? 

2. In what ways does clinical journaling support the professional development of third 

year dental students in the areas of patient care skills? 

3. What was the experience of third year students with clinical journaling? 

Organization of the Dissertation 
 

The dissertation is organized into five chapters: 1) Introduction, 2) Literature Review, 3) 

Methods, 4) Results, and 5) Discussion. The first chapter contains an overview of the study, 

including the rationale for the study, the background and purpose of the study, and the research 

questions to be addressed. In the second chapter, a review of pertinent literature on reflection is 

presented followed by the theoretical framework on which the study is based. In the third 

chapter, the methodology used to answer the research questions is presented, including how data 

were obtained and analyzed. In the fourth chapter, the results of the study are presented. In the 

fifth chapter, an integrative discussion is presented, including recommendations for the use of 

reflection in clinical practice in dental education based on the results of the study, implications 

and limitations of the study and possible areas of future research.   
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Chapter II 
 

LITERATURE REVIEW 
 

This chapter discusses the literature reviewed: expert/novice analyses, metacognition and 

reflection and the theoretical framework of constructivism and sociocultural theory, which 

guided this study.  

Expert/Novice Analyses 
 

One of the frequently studied aspects of professional growth and development is 

differences between experts and novices. There has been significant research on the subject of the 

novice to expert dimension of learning for physicists (Chi, Feltovich, & Glaser, 1981: Larkin, 

McDermott, Simon, & Simon, 1980), environmental educators and students (Tudor, 1992), chess 

players and pilots (Dreyfus & Dreyfus, 1980), and physicians (Patel & Groen, 1991). For 

example, Larkin et al. (1980) found that there is a difference in the manner in which experts and 

novices solve physics problems. The most obvious reason for this difference is that the expert has 

a greater knowledge base.  When solving kinematics problems, experts solved problems in nearly 

one quarter of the time by utilizing forward reasoning, whereas the novice learner used backward 

reasoning. Patel and Groen (1991) also found that expert physicians utilized forward reasoning in 

their diagnosis. When I examine a patient there is a pattern that I have developed over my 

professional career that allows me to dismiss the information that is not pertinent and concentrate 

on what is germane to the case. Students have not developed these patterns and must exhaustively 

search through all their prior knowledge to determine what is important.  

  Dreyfus and Dreyfus (1980) first postulated a five-stage model of skill acquisition, and 

Benner (1982, 2004) further elaborated on the application of this model with clinical nursing 

practice. Specifically, a learner passes through five levels of proficiency in skill development: 
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novice, advanced beginner, competent, proficient, and expert (Dreyfus & Dreyfus, 1986). The 

stages of expertise reflect changes in three performance areas that involve a change from abstract 

principles and rules to intuitive grasp of responses based on concrete past experiences, visualizing 

problems as being composed of individual entities to being part of a whole, and observation to 

involvement (Daley, 1999).   

The stages of expertise play an important role in competency based dental education. 

"Competencies are skills essential to beginning the practice of dentistry and allied dental practice. 

Competencies combine appropriate supporting knowledge and professional attitudes, and they are 

performed reliably in natural settings without assistance" (Chambers, 1993, p. 791). In the context 

of dental education increasing levels of skill acquisition is one that moves away from “the 

simulated environment to the intrinsically rewarding one of independent patient care” (Chambers 

& Glassman, 1997, p. 651). 

Metacognition 
 

Metacognitive theory has its roots in early theories of first and second-order operations 

(Inhelder & Piaget, 1958) and information processing (Newell, Shaw, & Simon, 1958; Miller, 

1953). Flavell (1971) introduced the term metamemory: “It [memory development] seems in 

large part to be the development of intelligent structuring and storage of input, of intelligent 

search and retrieval operations, and of intelligent monitoring and knowledge of these storage and 

retrieval operations -- a kind of 'metamemory', perhaps” (p. 277). Early research on metacognition 

involved the reading strategies of children (Brown, 1978, 1980; Flavell, 1976; Palinscar & 

Brown, 1984). Metacognition is “one's knowledge concerning one's own cognitive processes or 

anything related to them, e.g., the learning-relevant properties of information or data. For 

example, I am engaging in metacognition if I notice that I am having more trouble learning A 
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than B; if it strikes me that I should double check C before accepting it as fact" (Flavell, 1976, p.  

232). In the simplest terms, metacognition means thinking about thinking or “knowledge and 

cognition about cognitive phenomena” (p. 191).  

 Metacognition plays an important role in critical thinking. “Critical thinking is the use of 

those cognitive skills and strategies that increase the probability of a desirable 

outcome…thinking that is purposeful, reasoned and goal directed – the kind of thinking involved 

in solving problems, formulating inferences, calculating likelihoods, and making decisions…” 

(Halpern, 1997, p.4). The ADEA Competencies for the New General Dentist state, “Graduates 

must be competent to utilize critical thinking and problem solving skills” (ADEA Competencies 

for the New General Dentist, 2008, p. 13). Critical thinking skills are paramount in accurate 

clinical decision-making. 

Reflection 
 

Arguably, one of the characteristics of mature professionals, and a likely contributory 

factor to professional growth, is the ability to be a critical reflective thinker. The use of reflection 

has been widely discussed in the literature (Boud &Walker, 1998; Dewey, 1910; Mezirow, 1998; 

Schön, 1987; van Manen, 1995). Dewey (1964) argues that reflective thinking should be an aim 

of education, not just a learning tool. “Reflection enables us to know what we are about when we 

act. It converts action that is merely appetitive, blind, and impulsive into intelligent action” 

(Dewey, 1964, p. 212). Dewey (1910) identifies various types of thought, with reflection being 

one of them. Reflection is “active, persistent, and careful consideration of any belief or supposed 

form of knowledge in the light of the grounds that support it and the further conclusions to which 

it tends” (p. 6).  
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 Boud, Keogh, and Walker (1985) explain reflection as “those intellectual and affective 

activities in which individuals engage to explore their experiences in order to lead to new 

understandings and appreciations” (p. 19). Mezirow (1998) describes reflection as “turning back 

on experience” (p. 185). Schön (1987) illustrates the role critical reflection plays in clinical 

expertise. A distinction is made between reflection-on-action and reflection-in-action (Schön, 

1983). Reflection-in-action is ‘thinking on our feet.’  

“The practitioner allows himself to experience surprise, puzzlement, or confusion in a 

situation which he finds uncertain or unique. He reflects on the phenomenon before him, 

and on the prior understandings, which have been implicit in his behaviour. He carries 

out an experiment, which serves to generate both a new understanding of the 

phenomenon and a change in the situation” (p. 68).  

Reflection-on-action is portrayed as thinking back on an experience and deciding how the 

situation could have been handled differently. In this study I am focusing on Reflection-on- 

action. As part of the Clinical Practice of Dentistry I course, third year dental students are asked 

to compose reflective blogs after their clinical experiences. Students use these blogs to think 

back on their clinical encounters and discuss how they would have handled the situation and 

steps to improve their outcomes.  

The State of Dental Education 
 
 Current research has shown that dental health plays an essential role in a patients’ overall 

health. There are many challenges that will face our future dentists; the aging population, 

difficulties in access to care, advances in technology, and the need for life-long learning. The 

Gies Report (1926) formed the foundation for a dental school along university lines. This model 

has not changed significantly in more than fifty years. The American Dental Education 
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Association (ADEA), the Commission on Change and Innovation in Dental Education (CCI), 

The Institute of Medicine’s Dental Education at the Crossroads, and the American Dental 

Association Future of Dentistry report established a need for dental education reform. 

Hendricson and Cohen (1999) describe curricular reform recommendations for dental education: 

“a learning environment that encourages students to learn collaboratively, provides 

students with opportunities early in the curriculum to practice application of newly 

acquired biomedical information by solving patient problems, fosters longitudinal contact 

between instructors and small groups of students, and provides learners with continuous 

contact with patients and their health problems throughout the educational program” (p. 5).  

 Dental students must be knowledgeable in the comprehensive principles of dentistry in an 

ever-changing body of scientific research. ADEA states that  graduates must be competent to 

“evaluate and integrate emerging trends in health care as appropriate: utilize critical thinking and 

problem-solving skills, and evaluate and integrate best research outcomes with clinical expertise 

and patient values for evidence-based practice” (Competencies for the New General Dentist, 

2008).  

 A recent Macy study, “New Models of Dental Education” and the CCI have identified 

numerous reasons warranting the need for curriculum change.  These include finances, faculty 

recruitment and retention, emerging technology, changing demographics, academic scholarship, 

and specialization of care (DePaola, 2008). Dental schools have a four-year time frame in which 

to educate students to be competent dentists; however, there are always new advances in 

dentistry. There is a constant struggle to determine where limited resources will be used. The 

curriculum is overcrowded with “redundant or marginally useful material and gives students too 

little time to consolidate concepts and develop critical thinking skills” (Field, 1995, p. 7).  
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 To address a change in curriculum reform, current trends in dental education include 

competency-based education (Chambers & Glassman, 1997; Licari & Chambers, 2008), 

comprehensive patient care setting (Holmes et al., 2003; Evangelidis, 1999), virtual reality 

simulation (Buchanan, 2001; LeBlanc et al., 2004), problem based learning (Fincham & Shuler, 

2001), and service learning (Yoder, 2006; Haden et al., 2003; Formicola, 2008). Two are 

mentioned next. 

 First, competency-based education in dentistry has been a “robust innovation, guiding 

curricular design, clinical education and evaluation, and accreditation” (Licari & Chambers, 

2008, p. 8). The authors reported that 58% of dental school concluded that competency-based 

education initiated useful changes in the curriculum or clinical program (p.12). As part of 

competency-based approaches, comprehensive patient care settings allow students to carry out 

all facets of a patient’s dental care needs. Evangelidis (1997) found benefits for both students and 

patients with this model. Furthermore, the use of virtual reality simulation showed great promise 

for preclinical education; however, expense and maintenance of these systems have prevented 

dental schools from fully implementing this model (Donaldson et al., 2008). 

 Second, a complementary approach to competency-based education is the increasing 

emphasis in medical education broadly on problem-based learning (PBL). Fincham et al. (1997) 

found the degree to which PBL has been implemented in dental schools varies. However, they 

“conclude that dental students working in an authentic PBL program, in which there are no 

scheduled lecture presentations, exhibited a high level of achievement in a standardized external 

assessment (National Dental Boards, Part I) that was equal, if not superior to the majority of U.S. 

dental school students working in a traditional lecture-based didactic curriculum” (p. 419).  In 

many cases, institutional settings and medical school clinics, while excellent in quality, do not 
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provide the full spectrum of experiences that a professional clinician may encounter. A 

recommendation of the Macy study (2008) is to allow for “service learning in off-site facilities” 

(Formicola, 2008, p. 20).  Surveys of dental pipeline schools, that utilize off-site facilities, report 

enhanced educational experiences for their students. 

 There has been consensus that change is required but its implementation has been slow. 

DePaola (2008) cites a number of reasons: the high costs of education, a resistance to change, an 

aging dental faculty, and the difficulty in forging relationships with community practitioners. It 

is the primary goal of dental schools to graduate competent dentists who will be able to practice 

independently without supervision (Hendrickson et al., 2006).  Dental schools must offer varied 

and authentic educational experiences that allow students to learn independently through 

experience, critical thinking, and reflection. Hendrickson et al., (2006) have identified 

educational strategies that are best practices and will aid dental students to become competent 

dental practitioners. The curriculum must emphasize the acquisition of relevant knowledge, 

inculcate values and attitudes and develop learning skills that will be used throughout the 

professional lives of its graduates (Haden et al., 2006, p. 1266). Therefore, it is imperative that 

students are able to evaluate and assess new techniques and research findings as they arise and 

determine their merit. My emphasis for this study is student learning. However, faculty 

development is paramount in order to successfully implement any educational reform. A major 

focus in my study of student learning, based on the foregoing literature review, is use of 

reflection in dental learning and practice. 

Use of Reflection in Dental Education 
 

There have been few studies on the use of reflection in pre-doctoral (Boyd, 2002; Bush & 

Bissell, 2008) and community-based dental education (Mofidi, Strauss, Pitner, & Sandler, 2003; 
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Strauss et al., 2003; Yoder, 2006). Strauss et al. (2003) highlighted the use of reflection through 

photographic documentation, written narratives, critical incident reports, and mentored post-

experiential small group sessions. Bush and Bissell (2008) noted student’s aversion to reflection, 

but most have experienced some benefits through the use of small group discussions.  Thorpe 

(2004) found that reflective learning journals were an effective tool in encouraging active 

learning among nursing students. Gadbury-Amyot et al. (2003) found a significant relationship 

between the use of portfolios and the National Board Dental Hygiene Examination and GPA’s.  

Wetmore, Boyd, Bowen & Patillo (2010) utilized the Health Sciences Reasoning Test 

(HSRT) and Reflective Rubric to assess reflective blogs written by dental hygiene students and 

found that students who wrote reflective blogs increased their level of reflection over time. In 

addition, other recently published studies have examined reflection in dental education (e.g. 

Asadoorian, Schönwetter, & Lavigne, 2011; Ashley, Gibson, Daly, Lygo Baker, & Newton, 

2006; Boyd, 2008; Koole et al., 2012; Tricio, Woolford, & Escudier, 2014). 

Theoretical Framework 
 
Constructivism and Its Relevance to Current Dental Education Practices  

This study was guided by the basic conceptual foundation or theoretical framework of 

constructivism, as based on literature addressing student learning, dental school education reform 

and reflection. Constructivist learning theories including situated learning, metacognition and 

expert/novice were summarized above, and collectively they are used as a means to enhance the 

professional work of dental school faculty. Constructivist theory proposes that knowledge is not 

literally transmitted, but rather “new knowledge is constructed or created from within individuals 

in their interrelation with the world” (Hendry, Frommer, & Walker, 1999). It has its roots in the 

writings of Piaget; “it does not place the accent on experience alone but on the subject’s activity 
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in making this experience possible” (Piaget, 1952, p. 359).  Constructivist theory was greatly 

influenced by Vygotsky and sociocultural theory. It emphasizes the active role that students play 

in the acquisition of knowledge and the social construction of knowledge. Sociocultural theory 

states that learning is socially and culturally situated. Theories of the zone of proximal 

development (Vygotsky, 1978), cognitive apprenticeship (Brown, et al., 1989), and legitimate 

peripheral participation (Lave & Wenger, 1991) support this theory.  

To understand constructivist theory and its importance in dental education or the 

professional development of dental students, I created Figure 2.1. This figure is a progression-

based model that relates the third year clinical practice experiences to the preclinical learning, 

focusing on the three phases or contexts of increasing situated learning (i.e. Less Situated, 

Moderate Situated, and Maximal Situated) and their implications for dental medical education. 

The process of achieving competence at College of Dental Medicine or CDM is a continuum that 

begins with foundation and preclinical knowledge and culminates in the provision of 

comprehensive patient care. The first two years of the curriculum are based in the basic and 

preclinical sciences. The last two years are spent predominately in clinical practice. The 

contextual dimension of the curriculum begins with less situated learning, such as lectures and 

classroom learning, and increases to maximally situated learning in the context of patient care in 

the clinic or hospital. 
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Contextual Dimension of Increasing Situated Cognition 

Less Situated     Moderate Situated   Maximal Situated 
 
   

 

Curriculum Dimension 

Basic Sciences       Preclinical          Clinical 

 

 

Professionalization Dimension 

  Novice    Advanced Beginner               Competent 

Figure 2.1.  A Gradient Model of Dental Medical Professionalization, Novice to Expert 
Dimension:  Increasing Professionalization. 
	

The curriculum at the CDM is a four-year curriculum, which is both theoretical and 

practical. Students spend the first two years (the preclinical years) fulfilling the didactic 

component of the syllabus, which is an in-depth curriculum focusing on the basic sciences and 

pathophysiology. During these two years, students are also introduced to the theoretical basis for 

dentistry and learn and practice dental procedures in the preclinical technique laboratory.  The 

students spend two years in clinical practice and gain increasing responsibility for 

comprehensive patient care once they are deemed competent.  

 Learning occurs best when the learner is able to focus on solving real world problems and 

at CDM, students are given a sound background in theory and practice before they transition into 

practical settings that increasingly approximate real-world practice. Instruction in the initial two 

years of the dental program is predominately in the basic sciences. Students take the following 

courses: Clinical Gross Anatomy, Molecular Mechanisms in Health and Disease, The Body in 
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Health and Disease, Oral Histology, Growth and Development and Oral Pathology. It is not until 

Preclinical Comprehensive Care IV course in the spring semester of the second year that students 

must transfer the knowledge they have learned in to solving real world cases. The information 

that students receive in the first two didactic years of the curriculum is often widely distributed 

among courses and sometimes fragmented. Students may learn similar concepts over multiple 

courses with different instructors. They may learn about a specific lesion repeatedly in the 

context of oral radiology, oral pathology, and oral surgery. Often, the information presented is 

not situated in the context where it will be used, i.e. patient care. This stage of their professional 

development is where students find the most problems. It is difficult for novice clinicians to sort 

through all the information they have learned as they enter the clinic and begin to treat patients. 

As reported in the literature review, improved learning occurs when it is situated (e.g. Brown, 

Collins, & Duguid, 1989; Lave & Wagner, 1991). The Cognition and Technology group at 

Vanderbilt (1990) utilized situated learning in computer based learning programs. Situated 

learning allows students to utilize knowledge, appreciate the reason they are learning, apply 

knowledge in different situations, and transfer information to new contexts (Collins et al., 1991).  

In contrast to this advice on use of situated learning, dental school students are introduced 

to the profession of dentistry in the more advanced courses of Foundational Analytic Skills in 

Dental Medicine and Preclinical Comprehensive Care technique courses. During the first two 

years their learning has been on the periphery. They have practiced their skills on manikins, so 

they are relatively of low risk. Through their basic science and pre-clinical coursework, they 

have begun to become familiar with the theory, vocabulary, and clinical procedures, which are 

essential to the community.   

 Students increase their participation in the community of practice when they begin to treat 
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patients in the clinic. They are able to observe experts as they treat their own patients. They 

observe the manner in which faculty and residents interact with patients. They listen to the 

questions that are asked, the way the patients are treated, and the process in which the 

practitioner develops a treatment plan. The students begin with simple procedures like treatment 

plans, cleanings, and simple restorations and advance to more difficult procedures, as they are 

deemed competent by the faculty. Faculty, AEGD fellows, and postdoctoral specialty residents 

aid students during procedures. These residents are recent dental graduates who are enrolled in 

further training in the dental specialties; restorative dentistry, periodontics, endodontics, 

prosthodontics, pediatric dentistry, and orthodontics, many of whom are CDM graduates. Upper 

classmen aid first, second, and third year students in the preclinical laboratories. Third and fourth 

year students assist each other in the clinic. AEGD fellows and postdoctoral specialty residents 

assist and train third year dental students.  

 Each patient a student encounters in the clinic will present with a slightly different set of 

problems. A student may learn the technical aspects of a procedure in the preclinical laboratory. 

However, there are nuances that will differ between each patient and procedure. A patient’s 

medical history, occlusion, and tooth morphology may all affect dental treatment. “A concept, 

for example, will continually evolve with each new occasion of use, because new situations, 

negotiations, and activities inevitably recast it in a new, more densely textured form” (Brown et 

al., 1989, p. 33). Students must be able to use their knowledge in different situations.   

 As dental educators we assume that students will transfer learning from one course to 

another, one year to another, and the basic sciences and preclinical technique courses to the 

clinical setting. If this does not occur, all previous coursework would need to be re-taught in a 

clinical setting. However, this transfer may not occur. Often, a student is asked to do a procedure 
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in the clinic and when it is done incorrectly, they often remark that they were never taught the 

information. If a patient presents with a particular medical condition and the student is asked 

how this will affect their dental treatment, often they do not have an answer. As a faculty 

member, I know they have learned this information in their previous coursework. 

Bransford (2000) makes a distinction between near and far transfer. Near transfer is 

described as transfer of information between similar contexts. This can be viewed as a student 

completing a class I amalgam preparation on a manikin in the preclinical operative technique and 

then performing the procedure on a patient in the clinic. The simulation preclinical laboratory 

has eighty workstations equipped with advanced multimedia teaching technology and manikins, 

which replicates the hard anatomy of the head and dentition.  

 Far transfer is explained as transfer that occurs from learning situations that appear quite 

different from originally learned. Here students must apply their learning to a different situation; 

an example of this is the administration of local anesthesia. Students take a course in local 

anesthesia and pain control in the second year. They have previous knowledge of head and neck 

anatomy from gross dissection in Human anatomy. They have also learned the basic 

pharmacology of local anesthetics in their pharmacology course. In local anesthesia and pain 

control they learn the injection techniques for various types of nerve blocks and local 

infiltrations. They learn the anatomical landmarks for the sites of the injections and the 

armamentarium required. They review the pharmacology of the various types of anesthetics. This 

course involves lecture, textbooks, power points, and videos. However, the first time that 

students administer local anesthesia will be with a patient where they may not achieve profound 

anesthesia. There are no manikins available that accurately reflect the soft tissue that students 

encounter with a patient. Students must transfer the knowledge they have learned in this course 
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to an actual procedure, which may vary due to the patients’ anatomy, difficulty in opening, and 

patient and operator apprehension. 

 Students receive scaffolding during the early phases of patient care. The clinical program at 

the College of Dental Medicine is designed such that students work side-by-side with a faculty 

member, resident, or fellow. They demonstrate techniques, serve as preceptors, and provide 

individualized instruction. As students are deemed competent they will advance to more difficult 

procedures and begin to work unassisted. Dental students move through the levels of learning 

from novice to advanced beginner to competent during their four-year education. They do this 

through observation, rehearsal, and reflection (McHarg, 2008). Students will achieve the last two 

levels of skill acquisition, proficient and expert, through years of professional practice. 

Dental Education for the Future 

Faculty, based on professional experience realize that the dental techniques that students 

learn today to provide care for their patients will likely change in the future. Therefore, it is 

imperative that students are able to evaluate and assess new techniques and research findings as 

they arise and evaluate their merit. The dental curriculum must offer varied and authentic 

educational experiences while students are in our program that will allow them to learn 

independently through experience and reflection. Clinical journaling allows students an 

opportunity to relate theory to practice while acquiring critical thinking skills. This study focused 

entirely on the third-year experience, exploring how it is perceived by the student in relation to 

preclinical studies and also how the student progresses in proficiency and reflective thought 

during the third year, especially in the advanced beginner to competent phase.  In this study, 

clinical journaling and blogging are used to help dental students in their development of critical 

thinking skills and patient care skills.  
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Chapter III 

METHODS 

Mixed Methods 
 

This chapter presents the methods used in this study. This research used mixed methods, 

combining quantitative and qualitative research techniques. Mixed methods research is defined 

as “the class of research where the researcher mixes or combines quantitative and qualitative 

research methods, approaches, concepts or language into a single study” (Johnson & 

Onwuegbuzie, 2004, p. 17). This method was chosen because it allows  

“a clear and deep understanding of the research problem being addressed, allows the 

researcher greater certainty in inferences, conclusions or statements which formulate its 

findings and makes more robust research by using the strengths from one research model 

to offset methodological shortcomings from the other, this produces more reliable 

research”  (Ponce and Pagan-Maldonado 2015, p. 114).  

With this approach, the collected data and evidence obtained by both quantitative and 

qualitative means can be analyzed separately and then blended together in order to confirm or 

disconfirm the research questions. Institutional Review Board (IRB) approval was obtained from 

Teachers College (Appendix A) and Columbia University Medical Center (Appendix B). 

Informed consent was obtained from each student before participation in both the survey and 

focus groups. 

Quantitative Methods. The quantitative portion of the study consisted of a Likert opinion 

survey administered to 69 third-year dental students at the Columbia University College of 

Dental Medicine. The survey was based on a five-point Likert scale (1 = strongly disagree to 5 = 

strongly agree) and consisted of 14 questions. The quantitative data included Reflective Blogs, 
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which were coded using a Reflective Rubric adapted from Wetmore et al., (2010). The blogs 

were coded for six reflective elements-- attending to feelings; association; integration; validation; 

appropriation; and outcome of reflection on a four-point scale from (1 = beginning reflector to 4 

= critical reflector) for a maximum score of 24 across all six elements. Additional sources of data 

came from Restorative Evaluation Sheets, which recorded completed procedures during the 

Clinical Practice of Dentistry I course and clinical progress reports which recorded patient case 

completions in the third and fourth year.  

Qualitative Methods. The qualitative data was obtained from interpreting student 

reflective blogs and focus group interviews. Reflective blogs were piloted at the College of 

Dental Medicine in 2007. A students’ time in the clinic is limited and students compose 

reflective blogs after their clinical experiences and reflect on ways in which they could have had 

a more productive outcome during their clinical sessions. These reflective blogs were not 

mandatory but many students composed reflective blogs and anecdotally reported positive 

reports. After this initial pilot year as course director, I asked students to compose reflective 

blogs as part of their Clinical Practice of Dentistry I course, and 69 students participated as 

stated previously.  

For this current study using the blogs, the students were asked to reflect on their clinical 

experiences and identify ways in which they could have had a better outcome during this 

experience. Blogs were completed three times during the academic year-- autumn, winter and 

spring. Students completed these blogs on their free time and uploaded their reflective blogs to a 

secure website, designed in collaboration with the Columbia Center for Teaching and Learning 

(CTL). This website was accessible only by the students and researcher. Data was obtained from 

these electronically stored evaluations which were submitted on a secure website. 
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Setting and Participants 
 

Dental students in The Columbia University College of Dental Medicine participated in 

this study. Students completed reflective blogs as part of their Clinical Practice of Dentistry I 

course, where I was Course Director. Sixty-nine students were participants in this study.  

Students were not compensated for this study. 

Acceptance into the College of Dental Medicine was highly competitive with 

approximately 2,272 applicants for 75 positions for this class. CDM received almost 20% of all 

11,365 applications filed nationwide. The minimum education level attained by all of the 

participants was a Bachelor’s degree and four students had completed a Master’s degree prior to 

matriculation. A large majority of students, 95% continued their education with further post-

doctoral training after graduation.  

The students in this class were from diverse racial and ethnic backgrounds:  50% Asian 

Pacific, 41% Caucasian, 5% African American, and 4% Hispanic. The ages of the students 

ranged between 24-30 years, with a mean age of 26.4 years. There were approximately equal 

amounts of male and female students in the class: 53% female and 47% male students. The 

majority of students, approximately 85% lived on the Medical Center campus in upper 

Manhattan; the remainder lived in other areas of Manhattan, New Jersey, and the outer boroughs. 

Individual data for student SES was not collected, but less than 10% of the class qualified for 

financial assistance designated for students under a specific SES level. Thirty-nine percent of the 

class was from the state of New York, 16% from New Jersey, 8% are from California and the 

remainder is spread across 16 other states. The participants in the class were from 57 different 

undergraduate institutions and graduated with varied majors. 
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Data Collection and Analysis 
 

The methods for each research question are addressed in sequential order as presented in 

overview first before the details are given thereafter.  

Research Question 1 
 

Research question 1 (In what ways does clinical journaling support the professional 

development of third year dental students in the areas of reflective thinking?) was answered by 

using data from the Likert opinion surveys and reflective blogs completed by all participants.  

The Likert opinion survey (see Appendix C) was divided into “patient care skills items” and 

“metacognitive skills items.” Data were analyzed using descriptive statistics including 

percentages of responses for each Likert survey item.  Face validity of Likert opinion survey 

items was established by reviewing with a CDM Faculty member who has experience in the 

formulation of surveys. The reliability of the survey was analyzed using Cronbach’s alpha for the 

Likert-scale responses and was found to have high internal consistency with an alpha value of 

0.914. 

In September, the investigator gave a one-hour introduction on the Reflective Blogs that 

students would complete over the coming academic year. Students were advised of expectations 

and given sample blogs from representative submissions by previous students, as well as 

introduced to the website that would be used to upload the reflective blogs by the Director of the 

CTL. Students received reminders during the year to submit their reflective blogs by the 

investigator. In May, during a scheduled class meeting, students were introduced to the survey. 

The students were given the option of participating in the study and completing the survey and 

informed the participation was voluntary. Informed consent sheets and the survey were given out 

to the class and collected by a Teaching Assistant after the investigator left the room. May was 
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chosen as the administration date of the survey because it gave students the ability to reflect on 

their first year of clinical training and answer questions pertaining to the relationship of their 

reflective blogs and their clinical experiences. Participants responded on a bubble sheet and if 

warranted there was space to comment at the end of the survey. The survey was anonymous.  

Each student completed three reflective blogs during the academic year, one each in the 

autumn, winter, and spring. Students did not receive feedback while composing blogs. The blogs 

were categorized Blog 1 (autumn entry), Blog 2 (winter entry), and Blog 3 (spring entry). Using 

an online Research Randomizer to generate random numbers, thirty sets of submitted coded 

reflective blogs were selected and printed from the course website. All reflective blogs were read 

through twice in order to get an overall perspective of each students work and then scored on the 

third reading. The blogs were reviewed and scored using a Reflective Blog Rubric, adapted from 

Wetmore et al. (2010). This rubric utilized Mezirow’s levels of reflection and individual 

reflective thought categories on attending to feelings, association, integration, validation, 

appropriation and outcome of reflection based on Boud, Keough and Walker (1985). Each 

reflective thought category was evaluated on a four-point scale spanning from beginning (1), 

non-reflector (2), reflector (3), to critical reflector (4) with a maximum score of 24 for each blog 

consisting of six items.   

Scores were obtained for each of the categories of the reflective blogs and then the scores 

for Blog 1, Blog 2 and Blog 3 were entered into an excel spreadsheet and the totals for each of 

the blogs were tallied for each of the four point scales. The mean for each of the categories was 

then graphed over the three sets of blogs to determine if there was a significant change in the 

students’ level of reflection over the course.  
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Coded data were then transferred to Excel sheets and analyzed by the statistical software 

package StatPlus for Excel (AnalystSoft Inc.). A non-parametric Wilcoxon Matched Pairs test 

was calculated to examine the difference of the means between Blog 1 and Blog 3 for each of the 

six coded categories to determine if there was a significant change in the level of reflective 

thought between first and third Blogs. This test was used because we cannot be sure that these 

scores are normally distributed, and the data are paired as appropriate for the Wilcoxon test.  

Research Question 2 
 

Research Question 2 (In what ways does clinical journaling support the professional 

development of third year dental students in the areas of patient care skills?) was answered using 

both qualitative and quantitative data. The blogs were reviewed and scored using a Reflective 

Blog Rubric, adapted from Wetmore et al. (2010). The rubric provided individual reflective 

thought category scores on: attending to feelings, association, integration, validation, 

appropriation and outcome of reflection. Each reflective thought category was evaluated on a 

four-point scale spanning from beginning (1), nonreflector (2), reflector (3), to critical reflector 

(4). All reflective blogs were read through a fourth time and statements significant statements or 

quotes, which provided an understanding of student experiences for each of the reflective 

thought categories of the Reflective Rubric were highlighted and extracted.  

Quantitative data utilized scores obtained for each of the categories of the reflective 

blogs. Then the scores for Blog 1 and Blog 3 were entered into an Excel spreadsheet and the 

totals for each of the blogs were tallied for each of the four-point scales to determine if there was 

a significant change in the students’ level of reflection.  A Pearson linear correlation was 

obtained using StatPlus software for Excel data (AnalystSoft, Inc.) relating students’ initial blog 

rubric score to their percent change in score by Blog 3. 
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During their clinical years, students receive credit for their patient care procedures. 

During the third year, students receive points, i.e. relative value units for treatment completed. 

Since 1994, students at CDM treat patients in a comprehensive care model. Patient treatment is 

driven by patient needs in consultation with faculty group leaders. Under previous numerical 

requirements, patient care often suffered because students would complete only the necessary 

treatment they must do for requirements. The core tenant of this program was to assure an 

educational setting where students were assigned to groups with faculty as group leaders who 

monitored students' progress. Students are assigned a cadre of patients and are responsible for 

completing all treatment that the patient requires. If treatment is above the student’s level of 

expertise they work closely with specialty postdoctoral students as you would in private practice. 

Students receive credit for simple and complex cases determined by patient needs.  

Data on completed procedures and cases were entered into an Excel spreadsheet, 

comprising all patient care procedures completed during the dental student’s third and fourth 

years. Data also included student performance on a comprehensive multidisciplinary OSCE 

exam administered to the students in September 2009 at the beginning of the third year. At the 

end of the third year students are placed into one of five academic categories for their Dean’s 

Letter to apply to postdoctoral program based on their academic performance throughout our 

curriculum, including the biomedical core, which is shared with the College of Physicians and 

Surgeons. The categories are: “Highest Recommendation” consistently outstanding in all 

respects (upper 10%); “Highly Recommended” performs at a level consistently above the typical 

student (upper 1/3); “Recommended” meeting or surpassing all required activities and 

competencies (upper 2/3); “Recommended with reservations” progressing, but needs to attain 

one or more areas at competency level (bottom ¼); “Not recommended” will probably not 
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receive the degree in time to begin training July 1. Data on the students’ final academic ranking 

were also reviewed for trends. 

Research Question 3  
 

Research Question 3 (What is the experience of third year students with reflective 

journaling?) was answered by using qualitative evidence from the focus group interviews. Three 

focus groups were conducted. Each focus group consisted of five students and met twice, once in 

the fall and then once in the spring. No information regarding the composition of the reflective 

blogs was given in the pre-focus group. Before a regularly scheduled class, all students were 

given three dates when focus groups would be conducted for the fall and were asked to sign up if 

they were able to attend and wished to participate in both the fall and spring groups. Dates for 

the spring focus groups were coordinated with the students. Approximately 25 students signed up 

to participate on each of the first three days. Of the students who signed up, a group of five 

students were selected via random sampling to participate on each of the three days for a total of 

fifteen students. Each focus group lasted approximately one hour and all focus groups were 

asked the same questions (Appendix D). Each student was provided with lunch. Focus group 

narratives was digitally audio-recorded and transcribed verbatim. 

Data obtained from the second round of focus group interviews were analyzed as 

described by Moustakas (1994). Initially, the investigator read the transcripts from the focus 

group interviews several times to get an overall perspective of student responses. Subsequently, 

significant statements or quotes that provided an understanding of student experiences with 

reflective blogging were highlighted. Seventy-four significant statements were extracted. These 

statements were then organized into clusters of meaning, which allowed four main themes to 

emerge across groups. The four themes were consistent across the three focus groups (Table 3.2). 
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Table 3.1. Selected examples of significant statements from students regarding their 
educational experience with reflective blogs formulated meaning cluster 
 

Significant Statement Meaning Cluster 

• Yes, it reinforces things- makes sure we remember things 
better and helps to tie loose ends together. 

Enhances Critical 
Thinking 

• I think that’s the only opportunity we have to think 
critically about that stuff, isn’t it? It kind of is. I think that’s 
why some people are kind of resistant to it, because we 
haven’t gotten that way for the last three years. 

Unique/Different 
Experience 

• I think the exercise of writing it down, you might think it in 
the moment, oh, I shouldn’t have rushed, the next time I’m 
not going to rush. But the, the practice of actually writing it 
out makes it more a part of you and ingrains it in you. 
 

• It helps you go back and decompress and think about what 
you got out of it. Because a lot of times we’re learning and, 
and it’s through all these kind of frustrating negative 
experiences that you really grow and learn and become a 
better dentist, so it’s good to go through that process. 

Integration/Application 

 

 

 

 

  

• Everybody’s experience in dental school is just a small 
slice of what you see in the real world, and I think that if 
you were able to read these things, you’d have a much 
larger sample of patients that you can learn from. 

Clinical Relevance 

                                  

• I thought that was helpful because we’ve learned it before, 
but just being able to review it and thinking about applying 
it in a clinical setting was more helpful than none.  

Importance of 
Feedback 

• The only thing I wish is that there was some kind of 
opportunity to have a dialogue with faculty about it so that 
they could kind of reinforce, like “Oh yeah, you know, 
when this happened, like this is really important in the 
future, this is how it’s going to come into play and help 
you,” because the way it is now, it’s just kind of like a 
venting or a one-ended (pause) I think you could build on it 
in a lot of ways. 

 

 

 

 

(Continued) 
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Table 3.1. Selected examples of significant statements from students regarding their 
educational experience with reflective blogs formulated meaning cluster (continued) 
 

Significant Statement Meaning Cluster 

• I think what would be interesting is like if we did these 
journals and maybe we had groups that met and like, 
‘cause like a lot of things that we learn, like other—like 
even if it was just groups of like six or seven people and 
like, “Oh, I did this” and “This is how it worked out,” 
and she could be talking about how they did the 
impressions, ‘cause I know there’s a lot of stuff that 
people have learned and I have no idea. 

Value of small 
groups 

	 	 	 	 	 	 	 	 	 	 	 	 	 	
	
Study Design 
 
 This mixed-method study utilized closed ended questionnaires (numerical data), open-

ended questions through reflective blogs and focus group interviews. Before and after the data 

was collected for this study, the validity and reliability of the study were considered. Advice in 

preparing the survey was obtained by a fellow faculty member who had familiarity with the 

reflective blogs and a graduate degree in education. The survey was piloted with five fourth-year 

students who had completed reflective blogs the previous academic year. This provided evidence 

of the clarity of the questions perceived by the students. By testing the Likert opinion survey on 

another class, the researcher eliminates possible response contamination that would occur if the 

survey were given to the actual participants of the study. Based on student feedback, two 

questions were reworded for clarification purposes and ease of reading. One question was 

removed because of a lack of direct relevance to the research question. Table 3.2 summarizes the 

research questions, data collection procedures and data analysis.  
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Table	3.2.	Summary	of	data	collection	and	analysis	procedures	
	
Research 
Questions/Hypotheses 

Data Collection 
Procedure  

Data Analysis 

1. In what ways does clinical 
journaling support the 
professional development of 
third year dental students in 
the areas of reflective 
thinking? 

• Likert Opinion 
Surveys 
 
 

• Student Reflective 
Journals 

 

Survey divided into “Patient Care Skills 
Items” and “Metacognitive Skills items.” 
Percentage of Responses. 
Journals analyzed using the Reflective 
Rubric (Wetmore et al., 2010).  
Mean scores of each of the Reflective 
Thought Categories plotted and assessed 
over the three blogs. 
Wilcoxon Matched Pairs Test for Rubric 
Score Changes. 
 

2. In what ways does clinical 
journaling support the 
professional development of 
third year dental students in 
the areas of patient care 
skills? 

• Student Reflective 
Journals 

• Academic/Clinical 
Progress Data 

 
 

Journals analyzed using the Reflective 
Rubric (Wetmore et. al., 2010). 
Students grouped (1, 2, 3) based on 
percentage change in level of reflection 
and performance noted, & student 
reflections extracted for each of the 
reflective elements.                                          
                                          

3. What is the experience of 
third year students with 
reflective journaling? 

• Focus group 
interviews 

 

Epoche, horizonalization of data, 
clustering into themes to create a 
composite description of the essence of 
the experience. 
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Chapter IV 

RESULTS 

 
The results for each research question will be addressed in sequential order. The 

quantitative data will be presented first and then the qualitative data for the relevant questions.  

Research Question 1 
 

The purpose of this question (In what ways does clinical journaling support the 

professional development of third year dental students in the areas of reflective thinking?) was to 

examine if students can increase their level of reflective skills over time through composing 

reflective blogs and understand student perceptions of the use of reflective blogs, which students 

compose during their introduction to patient care in their course, Clinical Practice of Dentistry I 

at Columbia University College of Dental Medicine. Students compose online reflective blogs 

which allow discussion of all aspects of a patient encounter while determining what could have 

happened to better facilitate learning and patient care. 

Research question 1 was answered by using data from Likert opinion surveys obtained 

from students who completed reflective blogs. For all of the items, except item 2, the majority of 

responses (> 50%) were in the "Agree" range, with particularly high percentages for item 11 at ~ 

90% Agree ("I feel comfortable about reflecting on my clinical experiences"), and item 4 at ~ 

83% Agree ("Reflective journals allow me to focus and think things over"). These are followed 

by item 9 ~ 74% ("Reflective journals develop my ability to monitor and reflect on my own 

thinking processes"). Table 4.1 shows the percentage agreement and disagreement for the Likert 

responses to “patient care skills items.” Table 4.2 shows the percentage agreement and 

disagreement for “metacognitive skills items.” 
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Table	4.1.	Percentage	of	responses	for	“patient	care	skills”	perceptions	of	reflection	
(n=69)	

 
Clinical Perception 

Question %   Disagree  % Mixed Feelings %   Agree 

1. Reflective journals help me 
make connections between basic 
sciences/preclinical technique 
courses and clinical care 

13.04% 27.53% 59.41% 

2. Reflective journals help me 
develop more confidence in my 
patient care skills 

18.84% 33.33% 47.82% 

3. Reflective journals have aided 
in my understanding of how I can 
apply preclinical knowledge to 
my professional practice* 

15.94% 15.94% 68.11% 

5. Reflective journals aid me in 
identification of areas that need 
improvement in my patient care 

17.39% 14.49% 68.12% 

6. Reflective journals have 
increased my feeling of 
preparedness for clinical 
procedures* 

27.54% 15.94% 56.52% 

8. Reflective journals aid in the 
assessment of my strengths and 
weaknesses of my patient care 
skills* 

15.94% 17.39% 66.67% 

10. Reflection enriches my 
clinical practice 17.39% 24.64% 57.97% 

11. I feel comfortable about 
reflecting on my clinical 
experiences. 

5.80% 4.35% 89.86% 

* These items were stated in a negative direction and have been restated so all mean data is in 
same direction. 
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Table 4.2. Percentage of responses for “metacognitive skills” perceptions of reflection 
(n=69) 
	

 
Clinical Perception 

Question %   Disagree % Mixed Feelings %   Agree 

4. Reflective journals allow me to 
focus and think things over. 5.80% 11.59% 82.61% 

7. Reflective journals increase my 
use of critical thinking and 
problem solving skills. 

8.70% 37.6% 53.62% 

9. Reflective journals develop my 
ability to monitor and reflect on 
my own thinking processes. 

8.70% 17.39% 73.92% 

12. I feel that using the website 
provides and easy means to post 
reflective journals. 

18.84% 14.49% 66.66% 

13. Overall, I fell that reflective 
journals are a valuable experience 
for me. 

14.49% 20.29% 65.22% 

14. The instructor's feedback was 
useful for my learning. 8.70% 30.43% 57.97% 

 

Third year students composed reflective Blogs. Each student completed three reflective 

blogs during the academic year, in the autumn, winter and spring. The blogs were categorized 

Blog 1 (autumn entry), Blog 2 (winter entry) and Blog 3 (spring entry). Each reflective thought 

category in the blogs was evaluated on a four-point scale from beginning (1), non-reflector (2), 

reflector (3) to critical reflector (4). The scores for each of the four levels were tallied for each 

category. Progression of reflective thought is illustrated in Figure 4.1and Table 4.3. 
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Figure		4.1.	Mean	scores	(scale	1	to	4,	ordinate)	for	six	reflective	thought	categories	
(abscissa)	for	blogs	1	to	3	(blue,	red	and	green,	respectively)	(n=30).	
 

Table 4.3. Rubric scores for Blogs 1 to 3 at levels 1 to 4, across the six dimensions (n=30) 
	
Blog Level of 

Reflection 
Attending to 

Feelings 
Association Integration Validation Appropriation Outcome of 

Reflection 
1 Beginning 0% 6.7% 26.7% 16.7% 6.7% 3.3% 
 Nonreflector 53.3% 53.3% 46.7% 46.7% 26.7% 40% 
 Reflector 13.3% 26.7% 13.3% 20% 53.3% 33.3% 
 Critical 

Reflector 33.3% 13.3% 13.3% 16.7% 13.3% 23.3% 
2 Beginning 0% 6.7% 6.7% 0% 0% 3.3% 
 Nonreflector 26.7% 30% 30% 40% 16.7% 16.7% 
 Reflector 23.3% 50% 40% 33.3% 56.7% 36.7% 
 Critical 

Reflector 50% 13.3% 23.3% 26.7% 26.7% 43.3% 
3 Beginning 0% 3.3% 0% 0% 3.3% 0% 
 Nonreflector 6.7% 16.7% 23.3% 20% 16.7% 16.7% 
 Reflector 23.3% 30% 30% 30% 30% 23.3% 
 Critical 

Reflector 70% 50% 46.7% 50% 50% 60% 
 

The level of reflective thought increased in all categories over the three blogs as assessed 

for the changes from Blog 1 to Blog 3 (Table 4.3). The first reflective thought category, 

Attending to Feeling: sharing personal experience, increased from a mean of 2.8 for Blog 1 to 

3.63 for Blog 3 (p = 0.0004). The second category, Association: relating the old and the new and 
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making way for the new, increased from a mean of 2.47 for Blog 1 to 3.27 for Blog 3 (p = 

0.0017) and the third category, Integration: relating old and new; emerging originality, 

increased from a mean of 2.13 for Blog 1 to 3.23 for Blog 3 (p = 0.0001). For the fourth 

category, Validation: self-assessing new and old knowledge, the mean increased from 2.36 for 

Blog 1 to 3.3 for Blog 3 (p = 0.0004), and for the fifth category, Appropriation: inference of 

learning, increased from a mean of 2.73 for Blog 1 to 3.27 for Blog 3 (p = 0.013). The final 

category, Outcome of reflection, increased from a mean of 2.77 for Blog 1 to 3.43 for Blog 3 (p = 

0.001).  A Wilcoxon Matched Pars Test determined that the differences between the means of 

Blog 1 and Blog 3 were significant (Table 4.4) 

 Table 4.4.  Wilcoxon Matched Pairs Test for Rubric Score changes: Blogs 1 to 3 (n=30) 
	

 Attending 
to Feelings 

Association Integration Validation Appropriation Outcome of 
Reflection 

Wilcoxon 
Matched Pairs 
Test    
p value 

0.0004 0.0017 0.0001 0.0004 0.013 0.001 

Wilcoxon 
Matched Pairs 
Test  
Z value 

3.52 3.13 3.82 3.56 2.5 3.31 

 

Research Question 2 
 

This question (In what ways does clinical journaling support the professional 

development of third year dental students in the areas of patient care skills?) was examined to 

determine if students increase their level of reflective skills over time through composing 

reflective blogs, and if this affected their development of patient care skills. This question was 

addressed using both qualitative and quantitative data. 

Quantitative results. The quantitative data showed that of the thirty students, Group 1 

(five students) had no change (0%) in their level of reflection (Fig. 4.2) and Group 3 (five 
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students) had the largest percentage changes of 58% to 87.5% in their level of reflection (Fig. 5) 

over the third year. The remaining students, Group 2 (twenty students) had percentage changes 

of 4.4% to 54.5% as shown in Fig. 4. It is worth noting, however, that the students in Group 1, 

overall, tended to have higher initial starting scores (mean = 18.2) than the initial scores in Group 

2 (mean=15.45) and Group 3 (mean = 11.0). The students in Group 3 who had the lowest scores 

attained some of the highest gains in final rubric blog scores (Fig. 4 and Table 8). A Pearson 

correlation coefficient analysis of the relationship of the Group 3 students’ initial blog score with 

the percent change at the time of Blog 3 (r = - 0.69, p = 0.0009) indicated that overall the lower 

the initial blog rubric score, the greater the gain achieved at the time of Blog 3. This infers that 

students who began with the lower scores were not limited by their initial low performance, but 

showed remarkably large gains, in some cases; over half of the twenty students gained 30% or 

more in rubric score by the time of Blog 3 (see Table 4.5). The total possible rubric score was 24. 

 

 
 
Figure 4.2.  Mean scores (range 1 to 24, ordinate) for Group 1 (five students) reflective blogs 
(abscissa) with no change for blogs 1 to 3 (blue and red respectively).   
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The students in Group 1, with 0% change in their level of reflection, were all in the 

Highest Recommendation (3) and Highly Recommended (2) category, based on their academic 

performance through our curriculum, including the biomedical core, which is shared with the 

College of Physicians and Surgeons. The average OSCE score was 83.5. The average number of 

Restorative Points that were completed during the third year was 105.6. The average number of 

cases completed for Group 1 at the conclusion of the fourth year: simple cases was 10.85 and the 

average number of complex cases was 7.4.  

 

 
 

Figure 4.3 Blog rubric scores (ordinate) plotted for each student (abscissa) in Group 2 showing 
the Blog 1 score (blue) and the Blog 2 score (red) for each student. 

 

The students in Group 2, those students in the middle with percentage changes of over 

4.4% to 54.5% in their level of reflection (Fig 4.3 and Table 4.5), were in the Highest 

Recommendation (8) and Highly Recommended (4) and Recommended (8) category, based on 

their academic performance throughout our curriculum, including the biomedical core, which is 

shared with the College of Physicians and Surgeons. The average OSCE score was 80.74. The 
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average number of Restorative Points that were completed during the third year was 103.15. The 

average number of cases completed for Group 2 at the conclusion of the fourth year was: simple 

cases (10.53) and complex cases (7.03).  

Table 4.5.  Group 2 student Blog 1 and Blog 3 rubric scores ordered sequentially from 
lowest to highest percent change 
 
Student no. Blog 1 Blog 3 % Change 

59 22 23 4.40 
1 21 22 4.60 
9 11 12 8.70 

38 22 24 8.70 
7 21 23 9.10 
8 15 17 12.50 

53 21 24 13.30 
45 11 13 16.70 
2 16 19 17.10 

52 20 24 18.20 
3 17 23 30.00 

19 16 22 31.60 
37 16 23 35.90 
34 12 18 40.00 
30 12 18 40.00 
50 12 18 40.00 
55 14 23 48.60 
5 14 24 52.60 

28 11 19 53.30 
15 8 14 54.50 

 

The students in Group 3 (Table 4.4), those students with percentage changes of over 58% 

in their level of reflection, were in the Highest Recommendation (3) and Highly Recommended 

(2) category, based on their academic performance throughout our curriculum, including the 

biomedical core, which is shared with the College of Physicians and Surgeons. The average 

OSCE score was 85.14. The average number of Restorative Points that were completed during 

the third year was 95.2. The average number of cases completed for Group 3 at the conclusion of 
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the fourth year was: simple cases (7.95) and complex cases (4.5). An overall perspective on the 

clinical performance measures related to the percent change in blog rubric scores for Groups 1 to 

3 is shown in Table 4.6.  

 

Figure 4.4.   Mean scores (scale 1 to 24, ordinate) for Group 3 (five students) reflective blogs 
(abscissa) with most change for blogs 1 to 3 (blue and red, respectively).  
 
Table 4.6. Scores on the clinical performance measures related to the percent change in 
blog rubric scores for Groups 1 to 3. 
 

  % Change 
Average 

OSCE Score 

Average 
Third Year 

Clinical 
Practice 

Average 
Simple Cases  

Average 
Complex 

Cases 
Group 1 0% 82.3 105.6 10.85 7.4 
Group 2 4.4% to 54.5%  80.74 103.15 10.53 7.03 
Group 3 58% to 87.5% 85.14 95.2 7.95 4.5 

 

Qualitative results. For the qualitative findings, reflective blogs were coded using a 

modified Reflective Rubric with the following categories: attending to feelings, association, 

integration, validation, appropriation and outcome of reflection; with a four-point scale from 

beginning (1), non-reflector (2), reflector (3) to critical reflector (4).   
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The first element of the reflective process, attending to feelings, related to the sharing of 

personal experience. Students wrote about their feelings when they were completing a procedure 

for the first time. A female student wrote, “I started my first endodontic case a few days ago. I 

was a little nervous but yet quite excited for it.” A male student wrote, “I walked into my first 

day of clinic with normal thoughts. Am I prepared for this…yes…what should I expect for 

today…I have no idea. Basically I was torn between excitement and some anxiety.” A female 

student stated, “I was so scared.” As students became more acclimated to the clinical setting, a 

male student wrote, “I started my day in clinic like any other day. Setting up my chair with the 

regular accessories. Except today, I was pretty happy to be in the clinic because my favorite 

patient was coming in.” They wrote about how things often don’t go as planned. A male student 

wrote, “After hearing this I felt like my work was going to be compared to the previous doctor’s 

work and I felt nervous and worried.  

 Association is the second element of the reflective process. Association is described as 

relating the old and the new and making way for the new. Are students able to provide evidence 

of linking prior basic science and preclinical knowledge to new clinical experiences? Students 

spend the first two years of our curriculum studying the basic sciences and preclinical technique 

courses. Many of the procedures that they complete on a typodont or manikin closely 

approximate what they can expect when they treat a patient, however there are often nuances that 

make the procedures more difficult on patients. Students show through their reflections whether 

the knowledge they have learned in their previous learning is consistent with their new clinical 

experiences. A male student described how they were taught border molding in their preclinical 

Prosthodontics class. He said, “We learned how to prepare border molding on our typodont 

during third year in Prosthodontics class, but on an actual patient, the process to get an accurate 
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seal for the final impression is far more technique sensitive process.” A female student wrote, 

“However, it was not enough just to apply my knowledge from my endodontic course lectures. I 

needed knowledge from my previous clinical procedures as well.” A male student wrote’ 

“Performing a RCT on extracted teeth in the preclinical Endodontics course was really easy. It 

was not so on a ‘real’ patient. Another female student reflected on the differences in taking 

impressions on a patient, “I was a bit more nervous to take an impression on a patient (especially 

trying two to three times), however the tips I learned made it go more smoothly, especially the 

upper arch impression.” 

 The third element of the reflective process is integration, which is relating old and new; 

an emerging originality. This element indicates being aware of the key issues that are raised 

during the basic science and preclinical curriculum. A female student wrote about the differences 

in taking an impression on a typodont as opposed to a patient. She wrote: “Thinking of the 

simple and a few minute’s work of taking impressions that I had on my typodont during the 2nd 

year, I told my patient that the appointment was going to be a short one. However, as it turned 

out the appointment almost took two hours just for impressions.”  

Almost every clinical procedure that students learn are first practiced on a manikin with 

ivorine or plastic teeth. This typodont simulates the patient experience but there are many factors 

that a student will deal with in the clinical setting. A male student wrote, “I’ve been in dental 

school for well over two years now and we’ve learned almost everything there is about general 

dentistry, on paper that is. I finally realized that amalgam, which was sooo difficult to work with 

in pre-clinic, wasn’t that bad after all. The reason for that is because amalgam was made to fill 

teeth, not plastic. Well now I feel like a dentist.”  
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Validation is the fourth element of the reflective process. Validation is described as the 

ability to self-assess new and old knowledge. In their reflective blogs students’ self-assess their 

clinical experiences and relate them to their existing basic science and preclinical knowledge and 

beliefs. A male student wrote that he began to feel more comfortable after completing a number 

of posterior composites in the clinic but began to learn about some of the limitations of their 

usage. He wrote, “Correctly treatment planning for posterior composite restoration was discussed 

in our Diagnosis and Treatment Planning course, but it now makes more sense to me clinically 

because of the number of failing composite restorations I have already seen in the clinic. I’ve 

started to become more aware of situations when a posterior composite might be contraindicated, 

such as very large cavity preparation or patients with very poor oral hygiene. I’ve already seen 

both of these examples in my patients.”   

A female student was checking for mobility on a tooth during a comprehensive clinical 

exam. The student wrote, “As I placed my instruments on tooth #6 (upper right canine), I was 

really surprised. It was the only tooth that was mobile and pocket depth did not correspond to the 

degree of its mobility. First I thought it was related to the trauma caused by the clasp of the RPD. 

But then there was another possibility: the tooth had a PFM crown. Could it just be a loose 

crown?” The student discussed the case with the faculty member and took a radiograph; there 

was a horizontal fracture in the middle third of the root. The student wrote, “This changed the 

entire treatment plan.” The student referred the patient to Oral Surgery for an extraction. The 

student continued’ “this is a great example of how things can change…thanks to the faculty we 

can learn what is important to treat while we are students.  

The next element of the reflective process is appropriation. Appropriation is described as 

inference of learning. Are students able to comprehend the information and identify ways to 
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learn from the procedure?  A female student wrote about completing a root canal procedure. She 

had begun the treatment but the patient presented with pain and was seen by another dentist. 

When she began treatment she wrote, “I found out that the canal was widened, so a 70 k file had 

tug back instead of a 40 k file like before. Due to the extremely big canal, I could not find any 

gutta-percha that could be used as a master cone. The faculty helped me out by rolling gutta-

percha to length and cut the tip to make the tip part thicker but still long enough for the canal. 

From this case, I found out there could be variation for the treatment in each patient and I have to 

be knowledgeable and be prepared to give quality treatment to each unique patient.  

A male student wrote about excavating decay in a tooth. He wrote, “I start to drill on the 

first premolar and remove the tiniest bit of tooth. It looks darker than the rest of the tooth and I 

remove a tiny bit more. The ‘darkness’ grows as I go deeper…this is not like a plastic tooth at 

all.” After the faculty member advises him to “Just open it up a bit more so you can see,” he 

continues excavating and is able to remove all the decay in the tooth and pulp capped the tiny 

exposure. He continues, “This day I gained two things: undying gratitude toward compassionate 

and encouraging faculty and the courage to ‘open it up.’ If the decay reaches the pulp, the 

excavation will have to reach the pulp as well. What I once considered catastrophic, I now 

consider dentistry.” 

Outcome of reflection is the last element of the reflective process. It evaluates whether 

students are able to demonstrate the ability to reflect on their own work and provide examples of 

committing to new actions. A female student wrote about her first restoration, a buccal amalgam 

on a molar. She started out tentative but wrote, “I noticed that I had not forgotten a thing. All 

those late nights and early mornings in the lab had not gone to waste! I went slowly and never let 

my focus slip.” She continued, “I felt more accomplished than ever! I was able to get over my 
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fears and learned so much that day from one restoration. Clearly in my profession, one 

restoration in 2 hours doesn’t say much but it did that day!”  

Another female student wrote about her experiences after her patient cancelled their 

appointment. The student was prepared to complete a prophylaxis or cleaning on a patient and 

when she did not show for her appointment, she took on an emergency. She wrote, “This 

experience taught me that it is okay to have feelings of doubt about my abilities as I begin my 

clinical experience, but as long as I am conscientious and confident in what I have learned, I 

have the right people around me who can help me work through any challenges that I haven’t 

faced before or wasn’t planning on tackling, and that’s when the best learning takes place. I just 

have to stay calm, prioritize the series that need to be completed, and “put one foot in front of the 

other.”  

A male student wrote about his first day in clinic and having to deal a difficult procedure. 

He was working on an upper molar, the visibility was poor but he compared it to “I do a lot of 

diving in zero visibility water and I told myself if I can be completely calm and relaxed in 30 feet 

underwater swimming around a wreck where I can easily get trapped, I have nothing to worry 

about here.”  He summarized, “I learned not to be afraid to try new ways to solve challenging 

problems. There will always be a new situation that you have never been in before, but you will 

not always have a faculty member there to help you out of it when you have your own practice. 

So, it will be up to you to figure it out.”  

Research Question 3  
 

The purpose of this research question (What is the experience of third year students with 

reflective journaling?) was to examine student experiences with the use of reflective blogs during 

their third year clinical program. Research question three was answered by using qualitative 
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evidence from the focus group interviews. Three focus groups were conducted with three groups, 

and each focus group consisted of five students that met twice, once in the fall and then once in 

the spring. Based on the phenomenological study analyses of these interviews, four main themes 

emerged across groups about the educational experience of the use of reflective blogs for 

students.  

Theme 1. First, the use of reflective blogs was a different experience from those in most 

of the dental courses that students were accustomed to doing.  During their time at the College of 

Dental Medicine, using reflective blogs required them to think about information that they had 

learned during their first two years and apply that information in a clinical setting. For example, 

students discussed that composing reflective blogs was one of the few opportunities they had to 

think critically about their learning. One female student stated “I think that’s the only 

opportunity we have to think critically about that stuff, isn’t it? It kind of is. I think that’s why 

some people are kind of resistant to it, because we haven’t been taught that way for the last three 

years.”  

Two students reported that writing the reflections were a new experience for them. One 

male student said, “I’m not someone who normally reflects, I know. I’m not used to this, and it’s 

good to know this and it’s good—it’s kind of, I would hope for other people to read them too. 

That way they can like be ready to kind of compare and contrast that in clinic, it’s not going to 

be ideal ever-probably ever.” A male student stated, “Yeah, I’m the same way. I’m not someone 

who normally reflects. I know. And that was me too, Yeah, and also I’m not sure, like ‘cause 

when you’re in the clinic, you’re kind of thinking in the moment. You might not be as aware of 

things as when you’re thinking back on later.” A male student said, “It’s also something I never 
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would have done without having to do it. So having the chance to do it was helpful and it makes 

you think about how you can improve your next clinical experience.”  

Not all students were new to the reflective process. A female student said, “In college, we 

had to write a lot of reflections and at first we thought that it was a waste of time and that it 

would be annoying, but even when you, even if it’s like right after, even if it’s not right after you 

read them, sometimes when you go back and you read them and you, you realize what you went 

through and it can really help you for with dealing with things in the future.”  

With the reflective blogs, students experience a new way to integrate their clinical 

experiences. A female student stated, “Yes, I think it was very helpful. Just write, just getting it 

out, writing it, you know. Like going through it is one thing but, you know, when you get it out 

and you write, you write about it, it’s like you kind of, you are reflecting on it, you know, and so 

it was definitely helpful just realizing, you know, where I might have gone wrong and just 

having to think about what I would do different in the future.” 

Theme 2. The second theme was that students perceived reflective blogs as an aid to their 

education and critical thinking skills. For example, a male student stated, “It makes you analyze 

the other variables that come into play and it makes you realize how many other things you have 

to take into account when we’re seeing patients versus being in the pre-clinic. And it just, it gives 

you time to gather yourself and really be critical.”  Students are treating patients under faculty 

supervision for the first time. The transition from the preclinical phase to the clinical phase of 

dental education can be difficult for the novice clinician. Students are dealing with many 

different issues for the first time. A female student reported, “One thing the reflective blogs 

helped me have a new view about was that things that I thought were catastrophic when they 

were happening, when I wrote about it like at the end of a treatment plan, I realized that maybe it 
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wasn’t so catastrophic. It was just kind of normal, and maybe I would be a little less horrified 

about coming into clinic. Because I mean things were gonna, nothing—things aren’t going to 

turn out the way that you planned.” Reflective blogs were a way for students to put their clinical 

experiences into perspective. Students realized that they are experiencing many of the same 

feelings. A male student stated, “On a regular basis. I mean, the phrase, the phrase that always 

calms me down and I guess it shouldn’t be so calming, in that exact context is like, “This is not 

the first time this has happened. Someone else has made this mistake with other patients. You 

know, someone else is making the same mistake somewhere and they learn from it and get better 

at it.”  

When asked if it assisting in their learning student believed that composing reflective 

blogs reinforced their learning. A male student stated, “I don’t think I necessarily learned more. I 

think it just like it just reinforces things, makes sure we remember things better. I don’t think the 

procedure really helps you. It (reflection) makes you not forget things that you did wrong. I think 

it reinforces Yeah, it reinforces things—And helps to tie loose ends together.” Writing 

reflections allowed students to reevaluate and realize what they need to know during their 

clinical experiences. Similarly, another male student continued, “But the more we can think 

about stuff and just realize how much we don’t know it kind of just keeps us sharper. Like every 

time you think about something or read about something, afterwards it makes you feel good, so it 

makes you feel more competent and knowledgeable. So it’s definitely a stimulus to get the 

wheels moving on that kind of stuff.” And “It reinforces—it’s more of a retrospective kind of 

thing. You just look back on it and then you learn it,” another male student reported.   

When relating their clinical experiences to their prior learning a female student stated, “It 

helps with critical thinking skills. I think it’s, it’s helpful now because for the past two years, we 
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haven’t really been doing- we’ve just been learning, we’ve been getting so much, getting so 

much information and just spinning it back out the way that we’ve been getting it, you know, and 

not really, you know, being able to manipulate it and make it our own in any way.” With the use 

of reflective blogs offered students an opportunity to begin to think critically about their 

education. A female student responded, “ So I think it’s really helpful and it’s nice that we’re 

starting to think more critically and, you know, just even putting more like of an emotional side 

or a personal side into the dentistry. I think they’re really—the reflection blogs especially are 

really helpful in that aspect.”  

Theme 3. The third theme that emerged was that reflective blogs allowed students to 

identify their strengths and weaknesses in the clinic. This allowed them to better prepare for 

future clinic sessions. A female student responded, “when you look back and you see how you 

weren’t prepared or what you should have done that you didn’t even think of and you write about 

it, then you’re more likely to remember it next time.”  

Students were able to look back and evaluate how they handled situations in the clinic. A 

male student stated, “And then when you’re going back, it’s easier to put everything, apply 

everything equally, and you kind of realize how you recovered. And so I think it did help with 

the strengths to just to help focus on what went well, how I managed to deal with the mistakes, 

and to allow me to then focus more on that next time it happens.” He continued, “And also the 

weaknesses, like it could be, I remember in one of my reflections there was this procedure that 

took four hours, and looking back, it just doesn’t make sense why it took that long and I feel like 

next time I won’t take so long- See, I’m always painfully aware of my weaknesses in the chair.” 

Students were able to learn from their evaluating their weaknesses and move forward. A 

male student stated, “And you know right when you have a session that you want to write it 
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down. You know it, you know? It’s not like you know, when everything goes right, you’re not 

going to be compelled to reflect on it as much as if something goes wrong.” A female student 

responded, “so now like because I had to write the reflection blog on that, the next time I 

shouldn’t be scared of taking an emergency just ‘cause I wasn’t prepared for doing whatever it 

was that they need ‘cause it could turn out to be really good.”   

Treating patients in the clinic is a far different experience than previous experiences in 

the preclinical laboratory. There are so many variables that students have to accommodate when 

treating patients. A male student said, “The first time I tried to do my Class Three, I totally was 

just, went into it with a big head and I was like, oh, this is going to be fine. It was doing fine and 

then I ended up like placing the wedge the wrong way and I had an open margin, so I had to 

replace it. And I was like so upset for the whole rest of the day and like the whole weekend. I 

was like I can’t even do this. And then I wrote about it and after that, like it’ll never happen to 

me again, you know? Because I’ll be careful every time and it—I like the way that it reinforces 

it, and like as soon as that happened, I was like I’m definitely writing about this. It’s just like 

something that I knew I was going to write about and it was going to help me, and it, you know, 

let me know not to take anything for granted and to just be very thorough, even with the smallest 

things, so it, I think they’re great for stuff like that.” 

Students were able to identify a myriad of details that they encounter each and every time 

they will treat patients in the clinic. Each time they complete a procedure they learn something 

new. A male student said, “Like the first time I did an amalgam, I didn’t have the water on 

because I hadn’t done that ever in the clinic, and now I will always remember to have the water. 

It’s just like a constant thing of like, why did I do that? Like why did I have the chair mount back 

this far? Why did I do the amalgam this way? Why did I do the impression this way? And it’s 
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just like that again and again and again and again. ‘Cause as the first time you’re doing it, you’re 

just like, I get it.” 

Theme 4. The fourth theme was about self-assessment and sharing. The students believed 

that feedback about their reflective blogs and access to the blogs composed by other students 

would allow them to assess their strengths and weaknesses better and increase the educational 

experience for all students. When asked what could make the experience better, students 

discussed making the reflective blogs public for the clinical faculty and fellow students.  

One male student stated, “The only thing I wish is that there was some kind of 

opportunity to have a dialogue with faculty about it so that they could kind of reinforce, like “Oh 

yeah, you know, when this happened, like this is really important in the future, this is how it’s 

going to come into play and help you,” because the way it is now, it’s just kind of like a venting 

or a one-ended I think you could build on it in a lot of ways.” A female student said, “I think 

what would be interesting is like if we did these journals and maybe we had groups that met and 

like, ‘cause like a lot of things that we learn, like other—like even if it was just groups of like six 

or seven people and like, “Oh, I did this” and “This is how it worked out,” and she could be 

talking about how they did the impressions, ‘cause I know there’s a lot of stuff that people have 

learned and I have no idea.” A male student stated, “Everybody’s experience in dental school is 

just a small slice of what you see in the real world, and I think that if you were able to read these 

things, you’d have a much larger sample of patients that you can learn from.” 

Students would also like to search the reflective blogs. One male student stated, “Like 

kind of divide like the reflection blogs into—so I’ve had a reflection about like, you know, my 

first rubber dam or something and like this tooth was like rotated, it was out of the arc. The 
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patient couldn’t open the mouth. You know, it was something that we didn’t have in pre-clinic, 

so I wasn’t really ready for that. I just thought it was all going to be perfect, like pre-clinic.”  

A female student discussed integrating the reflective blogs into group discussions. “I 

think what would be interesting is like if we did these journals and maybe we had groups that 

met and like, ‘cause like a lot of things that we learn, like other—like even if it was just groups 

of like six or seven people and like, “Oh, I did this” and “This is how it worked out,” and she 

could be talking about how they did the impressions, ‘cause I know there’s a lot of stuff that 

people have learned and I have no idea.” A male student continued, “Because honestly, some of 

the best instruction I’ve had has been from a student who just did what I’m about to do. And they 

made all the mistakes and then told me what to avoid.” 

Learning from upperclassman was very important to the students. The current third year 

students hoped to meet with the second year students when they began clinic and teach them 

about their experiences. A male student stated, “When you teach, you learn,” and the others 

agreed and another male student said, “Like I once heard someone say that the best way to learn 

about a subject you have no idea about is to write a book about it. ‘Cause when you write a book 

you have to do all the research. You have to know it cold.”  

Students are altruistic and always looking for ways to make it easier for those who come 

after them. A male student said, “I think these little common mistakes that we make are better, 

like if we made some kind of compendium of all these little things that we mess up on and just 

give the list to the next year’s class. Like things you should watch out for that, that the way you 

did it this way in pre-clinic, it’s the opposite in in the clinic.”  

Students felt that they were able to apply their previous knowledge from their preclinical 

courses to the clinical setting. A male student said, “I would go back to my notes a lot or to 
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textbooks, for restorative, like operative notes especially or even like oral surgery. —’Cause I 

usually will look at my notes regardless of whether or not I’m going to write but the act of 

writing it out again and organizing it again makes you remember it better, so that’s helpful.” 

Students used the reflective blogs and learning journals as a means to get further information 

about a subject they were interested in. A female student said’ “I actually just find opportunities 

where it’s something we didn’t learn and I look for articles on it. Like I wrote one about how to 

take pictures and one about using veneers for Orthodontics.” 

Students wrote about many different experiences in their reflections from their first 

patient to the Global Health Externships. A male student stated, “whether it was a particular 

procedure, like my first time doing it, or even like the first time I got a gift from a patient I was 

really excited and so I wrote about it. Yeah, my first, like the first time I was really disappointed 

by a patient. I wrote about everything.” Another male student responded, “Mine were mostly 

patient management and like patients who were just really unhappy with me and I had no idea 

what to do.” Students reflected on both frustrating experiences and positive experiences.  A 

female student wrote about, “My global health externship I just did, so I was happy to write 

about that one. Positive and, you know, when you get home at the end of the day, I want to just 

talk about what happened and vent and get it off my chest because you feel very emotionally 

worked up about the good things that you’re happy about and the frustrating things.”   

Sometimes students used their reflections as a time to vent, a female student wrote, “Like 

I wrote about this one day my patient canceled, or she didn’t show up. She didn’t cancel. I was 

really frustrated but I ended up getting an emergency patient that turned out to be an awesome 

patient that needed a lot of work and was a really good, responsible, conscientious patient. And 
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so I wrote about how we need to take advantage of those opportunities and not let them get to 

you.” 

Students wrote about situations where they were unsure of or had questions. A male 

student wrote about, “Seeing this radiology patient who I was putting the bib on and I noticed 

she had a bruise on the back of her neck, and I felt like I should have maybe asked her about it, 

but I didn’t. And what I should do in that situation. And I had another situation kind of like that 

in the OS clinic.  One of my patients didn’t want to roll up their arm at all to the blood pressure. 

And then when I did, it looked kind of strange. So in both situations, I feel like I should have 

done something but I wasn’t sure. I think it’s more the situations that make me think of what I 

should be doing as their clinician.”  

Being part of a large medical center, the students witness many different situations in the 

clinic. A female student remembered a patient in radiology who said something to the faculty 

member about contemplating suicide and they were speaking with the patient and trying to get a 

social worker to speak with the patient. The student was very attuned to it because they had 

friend who committed suicide and wanted to make sure that the patient brought to whatever area 

was necessary. 

The themes that emerged from this study illustrate that the overall essence of the 

educational experience of completing reflective blogs was positive and allowed students relate 

theory to practice, think critically, and practice self-awareness and self-assessment. Overall, 

students expressed positive opinions about the educational usefulness of reflective blogs. 

Students thought it would be helpful to have the reflective journals and then meet in groups of 

six or seven students and discuss their experiences and learn from one another. Students felt that 

many of them make the same mistakes as novice clinicians. Through focus group interviews, I 
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found that students embraced a new type of learning. A number of students noted that they had 

never written reflective blogs before this and found them very useful and wanted to do more with 

them in sharing and learning from this with others and even their faculty.  
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Chapter V 

DISCUSSION 

 
The purpose of this study was to examine if students can increase their level of reflective 

skills over time through composing reflective blogs and to understand student perceptions of the 

use of reflective blogs pertaining to the clinical skills and metacognitive skills, which students 

compose during their introduction to patient care in their course, Clinical Practice of Dentistry I 

at Columbia University College of Dental Medicine. Although, the use of reflective thought in 

professional education has existed for many years, the use of reflection as a learning tool in dental 

education has not often been used. In fact, few studies have examined the use of reflection in 

dental education. In this study I answer three research questions, and each are discussed in 

sequential order followed by cross-cutting perspectives, where appropriate.  

Research Question 1 
 

Research question 1 asked, “In what ways does clinical journaling support the 

professional development of third year dental students in the areas of reflective thinking?” 

Overall, students felt that reflective journals were a valuable experience (65.22%). Students felt 

positive that reflective blogs allowed them to focus and think things over (82.61% positive) and 

that reflective blogs developed their ability to monitor and reflect on their own thinking processes 

(73.92% positive). This can be a challenging process for as Boud (2001) comments: “Reflection 

involves taking the unprocessed, raw material of experience and engaging with it as a way to 

make sense of what happened” (p. 10). Beyond the challenges of reflecting critically on the “raw 

material of experience,” a task that can be demanding enough, the time that students spend in 

clinic is stressful, they are dealing with many new issues and there is not much time to reflect on 

the job. When students are removed from the clinical setting and can think back on their 
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experience, this ideally allows them to understand some of the pieces that were missing and what 

they can do to improve their clinical experiences.  

Students felt comfortable about reflecting on their clinical experiences (89.86% positive), 

and that reflective blogs aided in their understanding of how to apply preclinical knowledge to 

their professional practice (68.12% positive), helped in assessment of their strengths and 

weaknesses of their patient care skills (66.67%) and identified areas that need improvement in my 

patient care (68.12% positive). Students felt less positive that reflective blogs increased their 

feelings of preparedness in clinic, which makes sense because these blogs were written after 

clinical procedures were completed; and in some cases, the most perplexing encounters may not 

recur very soon again after reflecting on the suite of experiences in the clinic. While writing 

reflections about their clinical experiences, students are able to remove themselves from the 

experience and actually think through the problems that they may have encountered. Many of the 

procedures that students wrote about were their first experiences in the clinic.  

As noted in the literature review, Patel and Groen (1991) discussed how expert 

physicians, in contrast to first learners, utilized forward reasoning in their diagnosis. As an 

experienced dentist and faculty member, when I examine a patient there is a pattern that I have 

developed over my professional career, which allows me to focus on the information that is most 

pertinent. I do not have to go through everything I have previously learned to identify what fits in 

this situation. My students have not developed these patterns and tend to rely on memory 

scanning to search for relevant information, often without a broader conceptualization of the 

context where the current situation best fits. Therefore, I believe that if blogs were utilized more 

often, for example daily or weekly, and focused more on encouraging students to reflect in a 

proactive way about clinical procedures, our students would be able develop a process to prepare 
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themselves better for future clinical procedures just as more expert dentists and physicians learn 

to do over their careers, thus developing more confidence and self-efficacy in their competences.  

Nonetheless, when reviewing the data collected from the coded reflective blogs 

completed by students, from Blog 1 to Blog 3, the level of reflective thought increased in all 

categories over the three blogs, in some cases with very substantial gains, as much as 40 to 50%, 

and in some cases reaching the maximum score of 24. Such a trend was also demonstrated by 

Wetmore et al. (2010); although, they found that there was no direct relationship between critical 

thinking scores measured by the HRST and reflective skills they believed that these critical 

thinking skills may be related to the elements of reflection that are evaluated by the reflective 

rubric. The mean gains achieved on the blog rubric scores by the third blog are substantially 

strong, especially considering that the students completed only three written blogs, while also 

having intervening opportunity to reflect by introspection on their clinical practices.   

For example, the mean scores for each of the six dimensions are above 3.0 out of a total 

possible score of 4.0 (Fig. 2). This means that the final Blog 3 mean scores are at least 75 % of 

the maximum possible score for all six dimensions, and in most cases approximating closer to 

80% of the total possible score for each dimension. While the students included in this study are 

highly selected from a large cohort of applicants, nonetheless these results indicate that 

substantial progress is possible in encouraging a broader population of dental education students 

to develop strong reflective skills.  Moreover, the large gains reported for some students from the 

initial blog to the third blog, provide additional evidence of the capacity for dental education 

students to make exceptional progress over the period of autumn, winter and spring of one 

academic year.   
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Research Question 2 
 

Research Question 2 asked: “In what ways does clinical journaling support the 

professional development of third year dental students in the areas of patient care skills?” and 

was addressed using both and quantitative data and qualitative evidence. This question examined 

whether students were able to increase their level of reflection over time and if this was related 

with their development of patient care skills. The students were placed into three groups: Group 

1 demonstrated no change (0%) in their level of reflection over the three blogs; Group 2 had 

moderate changes (4.4% to 54.5%) in their level of reflection; and Group 3 had the largest 

changes (58% to 87.5%) in their level of reflection over the three blogs. 

To examine this possible relationship between increase in blog score and evaluation of 

their patient care, existing assessment procedures were used for evaluating patient care. The 

assessment of clinical competence in the third and fourth years at CDM is based on multiple 

factors including: course grades, formative and summative competency exams, clinical points, 

encounter rates, and case completions. Clinical points, also known as relative value units, are 

used to evaluate student performance during the third year to provide a snapshot of their clinical 

progress.  

In evaluating changes in reflective thought and patient care skills, it was interesting that 

students in Group 1, with no change in their reflective thought over the three blogs had 

substantially high initial starting scores (mean = 18.2 out of a total of 24 possible). Thus, they 

appeared to have developed fairly sound critical reflective thought at the beginning and tended to 

capitalize on this proficiency without further elaborating the range of their competencies. In this 

context, it is important to note that they completed the highest number of clinical points in the 

third year and the highest average number of simple and complex case completions. These 
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students were also in the highest ranking for the Dean’s letter. These students started strong and 

continued this pattern through the two years. Students in Group 3 with the largest change in 

reflective thought completed the fewest average points during the third year and the fewest 

average case completions during the third and fourth year. These students also had the lowest 

average initial blog scores. Moreover, the students who had a lower blog rubric score initially 

(Blog 1) made substantial gains by the end at Blog 3 (e.g. some of Group 3 students). Thus, it is 

interesting to suggest that because they began with relatively low reflective blog capacity, they 

only reached a higher point much later in the clinical experience, and any gains realized from 

their upward progress in critical reflection would likely have been realized sometime after the 

time span of this study. Again, this may suggest that a sustained emphasis on reflective journaling 

beyond one year could be beneficial.  Nonetheless, the evidence of their increased capacity for 

reflective thought is consistent with the Likert item responses showing a highly positive response 

to the journaling experience. These encouraging results suggest that with a proper orientation and 

support for keeping the reflective journals, students can respond very positively and also show 

strong evidence for motivation to excel in their reflective thought even when they begin with 

relatively low blog rubric scores. Further research is clearly warranted to examine longer-term 

effects of reflective journaling beyond one year. 

Research Question 3 
 

Research Question 3 asked: “What is the experience of third year students with reflective 

journaling?” and examined student experiences with the use of reflective blogs during their third 

year clinical program through focus group interviews. Overall, students reported positive 

experiences with reflective blogs. Students felt that reflective blogs were a different experience 

than those in many of the other dental courses they had taken. Students felt that reflective blogs 
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were an aid to their education and their critical thinking skills and offered one of the few 

opportunities that they had to think critically. Although Bush and Bissell (2008) noted student’s 

aversion to reflection, there was less evidence here of student dissatisfaction, but rather some 

concern for the challenges presented.  For some students this was the first experience in 

reflective journaling, but others had more experience. Perhaps, some of the more capable 

students who received high blog scores at the outset may have been among this group of more 

experienced reflective journalers, but that data is not available in this study. Overall, students 

believed that reflective blogs helped them identify their strengths and weaknesses in the clinic. 

Students believed that feedback was important. The reflective blogs were designed to be closed 

between the student and researcher. Students felt that it would be beneficial to have them open, 

so issues raised and progress made could be more clearly recognized and discussed; and they 

identified the need for faculty dialogue and student group discussion. At CDM, we have 

identified additional courses to address critical thinking skills as this is a “must requirement” in 

the CODA Accreditation Competency Statements; “Graduates must be competent in the use of 

critical thinking and problem-solving, including their use in the comprehensive care of patients, 

scientific inquiry and research methodology” (Commission on Dental Accreditation, 2016).  

At the College of Dental Medicine, we have a four-year time frame to fully educate our 

students to be competent dentists. Students have limited exposure to patient care, so it is 

imperative that we make the most gains during each patient session. Each year, I witnessed 

students who would struggle with the transition from pre-clinic learner to in-clinic patient 

caregiver. They had difficulty managing their patients and often fell behind. We need to offer 

learning tools to students through their education at the College of Dental Medicine, which will 

aid students, as they become competent dental practitioners. Reflective journaling is possibly one 
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of these effective tools. We must provide additional support and encouragement for our students 

in the patient care arena, and a more closely coupled integration of reflective journaling with 

every-day clinical practices, utilizing more group-based discussion and faculty mentoring as the 

students have suggested may yield more substantial gains.  

Cross-cutting Comments and Suggestions for Adoption based on cross-cutting themes 
 

Cross-cutting perspectives. In general, the combined evidence obtained by addressing 

the three research questions provides a rather coherent perspective on the two years of 

experiences that the students had with this hopefully innovative addition to their dental medical 

education. Overall the data suggest that the reflective blogs increased in quality as the 

experiences progressed over three occasions during one semester, and that for some students the 

increase in quality was substantial, especially for those with a lower initial rubric score. This is 

complemented by the students’ positive perceptions of the experience, and their conclusion that 

this represented a different type of learning experience in their dental education.  

Since this study was completed, the College of Dental Medicine has tried to identify 

additional opportunities for students to utilize reflection in their education. Writing experiences 

were introduced in the preclinical program and received positive observations from students. Too 

frequently in science and dental education, we rely on multiple choice questions and recitation of 

facts to assess student progress and provide academic feedback. Reflective blogs provide a more 

substantial way to help students make self-assessment of their progress and learn to be critically 

reflective of their practice toward improving professionally (Albino et al., 2008). Once in the 

clinic, students begin procedures and often only focused on the process, sometimes forgetting to 

take time to reflect on their progress. As faculty and students, we often look at the clinical 

procedure in isolation and lose awareness of the patient sitting there, their needs, and how much 
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more we can learn from the experience. Reflection is a way for students to make sense of their 

clinical experiences, as they are not just numbers of procedures to complete in order to be 

deemed competent and graduate. It is my hope to increase opportunities for reflection in our 

preclinical and clinical curriculum and in dental education in general.  

Suggestions for adoption. Aronson (2010) identified twelve tips from the literature that 

should be used in integrating reflection in healthcare education. These include defining reflection 

and teaching students about reflection prior to beginning these exercises. Students should also be 

informed of learning goals, structure, feedback and assessment of the reflective exercises. Future 

design and implementation of a program at the College of Dental Medicine or other dental 

institutions should include an orientation prior to students composing reflective blogs. This was 

done at CDM during this research; however, to improve the program I would expand this 

orientation to include learning objectives and handbook with sample reflective blogs. Students 

should be given a copy of the rubric that will be used to evaluate the blogs. I would again utilize 

an online forum for students to post, however the platform that was previously used was 

cumbersome and some students complained that they had lost their postings. Ideally, students 

should write in a Word format or utilize Google documents and then copy and paste to the 

discussion board.  

Students completed three blogs over the third year clinical program academic year. 

Ideally, the number of completed blogs should be increased to bi-weekly blogs beginning in the 

first year and following the student’s experiences during the four years. The blogs were 

unstructured, students were advised to write about a clinical experience and reflect and identify 

anything they would have done differently. In future implementation, I would recommend 

utilizing prompts such as, describing a clinical experience and asking them to reflect on how they 
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might handle the situation. 

It may be difficult for some students to begin writing reflective blogs, not knowing where 

to start and similar to looking at the blank sheet of paper trying to find the words to begin. For 

the study, I did not offer feedback; however, Aronson (2010) states, “Evaluation of reflection is 

essential since it motivates learning and shows that the educators and organization/institution 

value the exercise” (p. 203). One of the themes that emerged in the focus groups were that 

students wanted feedback and would like to meet in small groups to discuss their reflections with 

faculty and other students. The blogs were closed, that is only open to the student and researcher. 

Students could be allowed to have the blogs open for other students and faculty to comment but 

as Aronson (2010) states, “Reflection is not therapy. Educators should make clear at the outset of 

the exercise so as to avoid inappropriate disclosures” (p. 202). Reflection should be integrated 

throughout the curriculum and not in a standalone course. At the College of Dental Medicine, we 

continue to seek experiences for students that will include reflection and critical thinking skills.  

In addition, when looking at professionalism, Baernstein and Fryer-Edwards (2003) 

found that medical students addressed more issues in short interviews with faculty than in longer 

writing sessions. This could be implemented in the future when students meet with faculty group 

leaders to evaluate their clinical progress. Students meet regularly with faculty group leaders to 

assess their clinical progress and patient care. As part of this meeting students could discuss their 

reflective blogs and any issues that may arise during the patient encounters. At CDM, we are 

currently proposing a course, which will have a thread through the four years that deals with 

professionalism; group meetings could be implemented as part of this course.  

Recommendations for Future Research 
 

Some recommendations are made that may lead to further research based on the findings 
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of this study. Although, there were substantial findings, this study has several limitations. It was 

limited to one cohort of students in one institution. This provided a limited sample size and did 

not allow for comparison between different classes. In addition, the characteristics of students at 

the College of Dental Medicine may be unique among other dental schools in the United States. 

However, this study provides some scaffolding and perhaps useful advice for further research 

studies of this kind.  

The findings of this study are not meant to be generalizable, in the sense of generating 

lawful relations that represent a canonical conclusion, but they may be transferable in the sense 

of Creswell (2012). Even though not generalizable, as such, other institutions can learn about the 

use of reflection in dental education through this study and possibly transfer its use into other 

contexts. Creswell (2012) recommends using at least two different validation strategies to 

validate qualitative research. “Rich, thick description allows readers to make decisions regarding 

transferability” (p. 209). Triangulation of data, prolonged engagement and persistent observation 

in the field allow for credibility (Guba & Lincoln, 1982). This study incorporated these 

guidelines as much as possible, including at least three sources of evidence: Likert-type surveys, 

focus group interviews, and students’ written blogs. This framework for triangulation may also 

be valuable for other researchers who endeavor to pursue this line of research on reflective blogs 

more extensively. 

The College of Dental Medicine has just broken ground on a brand new 

preclinical/clinical space. With acquisition of this new space we began to rethink the way that 

dentistry has been taught for the last hundred years. The new space will allow implementation of 

a vertical integration of all dental students from first year to postdoctoral students. Data suggest 

positive experiences with reflective blogs in the Third Year Clinical Program, including future 
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use of reflective blogs beginning with our first year students’ introduction to dentistry and 

following their clinical education over the four years should be implemented affording a more 

longitudinal study.  

For example, would the students’ sense of “professional self-efficacy” increase during 

such an experience if greater feedback were given to them? There is evidence that a negative 

sense of self-efficacy is one of the most significant sources of stress for dental education 

students, and tended to increase over time, peaking in the fourth year of training (e.g. Sanders 

and Lushington, 1999). In general, it would appear that more research on self-efficacy, and ways 

to improve it, might have salutary effects on the quality of life and success for dental students. 

Would correlations be found between reflective skill and academic performance? Lew and 

Schmidt (2011) found weak correlations in their study between test scores and journal 

reflections. Do students believe that they have become more reflective over time? 

Due to limited clinical experiences, it is sometimes difficult for students to identify 

something that they feel is interesting to write about and therefore blogging becomes a chore.  

Guidelines for writing reflections should be designed that students write about the first time they 

complete a particular procedure or something that made them feel positive or negative.  With 

additional data it might be possible to identify procedures that are more likely to provide better 

outcomes if the students focus on them in their reflective blogs?   

The use of technology for the posting of blogs is essential. McAndrew and Johnston 

(2012) discussed the role of social media in dental education.  For example, the first time a 

student performed a Class II preparation or a crown preparation, would reflective blogging 

improve their subsequent procedures? If you provide encouragement or advice to the students on 

how to focus on these particular areas of their clinical experience, would you find that the blogs 
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are of higher quality and the students’ perception of the experience more rewarding?  Is there 

evidence that they progress better in the particular procedures that are challenging when given 

guidance on how to reflect on those procedures in their blogs? Mann et al. (2009) in review of 

the literature that there is limited evidence that reflective skill can be increased by some of the 

means promoted above, for example; guidance, context, and peer support. Through this study, I 

was able to show that reflective skills can be increased over time in third year dental students. 

However, it would be interesting to see that if we were to introduce group meetings, discussion 

and faculty commentary would reflective skills increase further, some ideas for future studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



	

	68	

References 
 
 
Albino, J. E., Young, S. K., Neumann, L. M., Kramer, G. A., Andrieu, S. C., Henson, L., ... &  

Hendricson, W. D. (2008). Assessing dental students’ competence: best practice 

recommendations in the performance assessment literature and investigation of current 

practices in predoctoral dental education. Journal of Dental Education, 72(12), 1405-

1435.  

American Dental Education Association. (2008). Competencies for the new general dentist.  

Journal of Dental Education, 72(7), 823-6.  

Aronson, L. (2011). Twelve tips for teaching reflection at all levels of medical education. 

Medical Teacher, 33(3), 200-205. 

Asadoorian, J., Schönwetter, D. J., & Lavigne, S. E. (2011). Developing reflective health care  

practitioners: learning from experience in dental hygiene education. Journal of Dental 

Education, 75(4), 472-484.  

Ashley, F. A., Gibson, B., Daly, B., Lygo Baker, S., & Newton, J. T. (2006). Undergraduate and  

postgraduate dental students’ ‘reflection on learning’: a qualitative study. European 

Journal of Dental Education, 10(1), 10-19. 

Baernstein, A., & Fryer-Edwards, K. (2003). Promoting reflection on professionalism: a  

comparison trial of educational interventions for medical students. Academic Medicine, 

78(7), 742-747.  

Benner, P. (1982). From novice to expert. American Journal of Nursing, 82, 402-407. 

Benner, P. (2004). Using the Dreyfus model of skill acquisition to describe and interpret  

skill acquisition and clinical judgment in nursing practice and education. Bulletin of 

Science Technology Society, 24(3), 188-199. 



	

	69	

Boud, D. (2001). Using journal writing to enhance reflective practice. New Directions for Adult  

 and Continuing Education, 90, 9-18.  

Boud, D.,  & Walker, D. (1998). Promoting reflection in professional courses: the challenge of  

 context. Studies in Higher Education, 23(2), 191-206. 

Boud, D., Keogh, R., & Walker, D. (1985). Reflection: Turning experience into learning,   

 chapter Promoting Reflection in Learning: a Model., pages 18-40. 

Boyd, L.D. (2002). Reflections on clinical practice by first-year dental students: a qualitative  

 study. Journal of Dental Education, 66, 710-720.  

Bransford, J. (2000). National Research Council: How people learn: Brain, mind, experience, 

and school. Washington, DC: National Academy Press. 

Brown, A. L. (1978). Knowing when, where and how to remember: A problem of metacognition.   

In R. Glazer (Ed.), Advances in Instructional Psychology: Vol 1. 77-165. Hillsdale, N. J.: 

Erlbaum.  

Brown, A. L. (1980). Metacognitive development and reading. In R. J. Spiro, B. Bruce & W.   

Brewer (Eds.), Theoretical issues in reading comprehension 453-481. Hillsdale, NJ: 

Erlbaum.  

Brown, J.S., Collins, A., & Duguid, S. (1989). Situated cognition and the culture of learning.   

   Educational Researcher, 18(1), 32-42. 

Buchanan, J. (2001). Overview of three years experience with virtual reality based technology in  

 dental education. Journal of Dental Education, 65(1), 58. 

Bush, H., & Bissell, V. (2008). The evaluation of an approach to reflective learning in the  

undergraduate dental curriculum. European Journal of Dental Education, 12, 103-110. 



	

	70	

Chambers D.W. (1993). Toward a competency-based curriculum. Journal of Dental Education,  

 57(11), 790–3. 

Chambers, D.W., & Glassman, P. (1997). A primer on competency-based evaluation. Journal of  

Dental Education, 61, 651-666. 

Chi, M.T.H., Feltovich, P.J., & Glaser, R. (1981) Categorization and representation of physics  

  problems by experts and novices. Cognitive Science, 5, 121-152.  

Cognition and Technology Group at Vanderbilt. (1992). Anchored instruction in science and 

 mathematics: Theoretical basis, developmental projects, and initial research findings. In 

R. Duschl & R. Hamilton (Eds.), Philosophy of science, cognitive psychology, and 

educational theory and practice (pp. 244-273). New York: SUNY Press.    

Collins, A., Brown, J. S., & Holum, A. (1991). Cognitive apprenticeship: Making thinking  

  visible. American Educator, 6(11), 38-46. 

Commission of Dental Accreditation. (2016). Accreditation Standards For Dental Education  

Programs. Retrieved from http://www.ada.org/~/media/CODA/Files/pde.pdf?la=en 

Creswell, J. W. (2012). Qualitative inquiry and research design: Choosing among five  

 approaches. Sage publications. 

Daley, B.J. (1999). Novice to expert: an exploration of how professionals learn. Adult  

Education Quarterly, 49(4), 133-147. 

DePaola, D. P. (2008). The revitalization of US dental education. Journal of Dental Education,   

72(2 suppl), 28-42. 

Dewey, J. (1910). How we think. New York: Barnes & Noble. 

Dewey, J. (1964). John Dewey on education; selected writings. New York: Modern Library. 

 



	

	71	

Donaldson, M. E., Gadbury-Amyot, C. C., Khajotia, S. S., Nattestad, A., Norton, N. S.,  

Zubiaurre, L. A., & Turner, S. P. (2008). Dental education in a flat world: advocating for 

increased global collaboration and standardization. Journal of Dental Education, 72(4), 

408-421. 

Dreyfus, S.E., & Dreyfus, H.L. (1980). A five-stage model of mental activities involved in 

 directed skill acquisition. Unpublished report. University of California, Berkeley. 

Dreyfus, H.L., & Dreyfus, S.E. (1986). Mind over machine: The power of human intuition and 

expertise in the era of the computer. New York: The Free Press. 

Evangelidis-Sakellson, V. (1999). Student productivity under requirement and comprehensive  

care systems. Journal of Dental Education, 63(5), 407-413. 

Field, M. J. (Ed.). (1995). Dental education at the crossroads: challenges and change. National   

Academies Press. 

Fincham, A. G., & Shuler, C. F. (2001). The changing face of dental education: the impact of   

 PBL. Journal of Dental Education, 65(5), 406-421. 

Flavell, J. H. (1971).  First discussant's comments:  What is memory development the  

 development of?  Human Development, 14, 272-278. 

Flavell, J. H. (1976) Metacognitive aspects of problem solving. In L. B. Resnick (Ed.), The  

Nature of intelligence 231-236. Hillsdale, NJ: Erlbaum. 

Formicola, A. J. (2008). Dental school clinics as patient care delivery centers: a paradigm shift in  

dental education. Journal of Dental Education, 72(2 suppl), 18-20. 

Formicola, A. J., Bailit, H. L., Beazoglou, T. J., Tedesco, L. A., & Macy Study Team. (2008).  

Introduction to the Macy study report. Journal of Dental Education, 72(2 suppl), 5-9. 

 



	

	72	

Gadbury-Amyot, C.C., Kim, J., Palm, R. L., Mills, G. E., Noble, E., & Overman, P. R. (2003).  

Validity and reliability of portfolio assessment of competency in a baccalaureate dental 

 hygiene program. Journal of Dental Education, 67(9), 991-1002. 

Gies, W. J., & Pritchett, H. S. (1926). Dental education in the United States and Canada: a  

Report to the Carnegie Foundation for the Advancement of Teaching (No. 19). Carnegie 

Foundation for the Advancement of teaching. 

Guba, E. G., & Lincoln, Y. S. (1982). Epistemological and methodological bases of naturalistic  

inquiry. Educational Communication and Technology Journal, 30(4), 233-252. 

Haden, N. K.,  Catalanotto, F. A., Alexander, C. J., Bailit, H., Battrell, A., Broussard Jr., J.,  . . .   

Cohen, P. A. (2003). Improving the oral health status of all Americans: roles and 

responsibilities of academic dental institutions: the report of the ADEA President's 

Commission.  Journal of Dental Education, 67, 563-583. 

Haden, N. K., Andrieu, S. C., Chadwick, D. G., Chmar, J. E., Cole, J. R., George, M. C., ... &  

Meyerowitz, C. (2006). The Dental education environment. Journal of Dental Education, 

70(12), 1265-1270.  

Halpern, D. F. (2014). Critical thinking across the curriculum: A brief edition of thought &  

 knowledge. Routledge. 

Hendricson, W. D., & Cohen, P. A. (1999). Future directions in dental school curriculum,   

teaching, and learning. Leadership for the future: the dental school in the university. 

Washington, DC: American Association of Dental Schools, 90-5. 

Hendry, G.D., Frommer, M., & Walker, R. A. (1999). Constructivism and problem-based  

learning. Journal of Further and Higher Education, 23(3), 359-371. 

 



	

	73	

Holmes, D. C., Boston, D. W., Budenz, A. W., & Licari, F. W. (2003). Predoctoral clinical   

curriculum models at US and Canadian dental schools. Journal of Dental Education, 

67(12), 1302-1311. 

Inhelder, B., & Piaget, J. (1958). The growth of logical thinking from childhood to adolescence.  

 New York: Basic Books.  

Johnson, R. B., & Onwuegbuzie, A. J. (2004). Mixed methods research: A research paradigm  

 whose time has come. Educational researcher, 33(7), 14-26. 

Larkin, J., McDermott, J., Simon, D.P., & Simon, H.A. (1980). Expert and Novice Performance 

in Solving Physics Problems.  Science, New Series, 208(4450), 1335-1342. 

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation.  

 Cambridge, UK: Cambridge University Press. 

LeBlanc, V. R., Urbankova, A., Hadavi, F., & Lichtenthal, R. M. (2004). A preliminary study in   

 using virtual reality to train dental students. Journal of Dental Education, 68(3), 378-383. 

Lew, M. D., & Schmidt, H. G. (2011). Self-reflection and academic performance: is there a  

 relationship? Advances in Health Sciences Education, 16(4), 529-545.  

Licari, F. W., & Chambers, D. W. (2008). Some paradoxes in competency-based dental   

 education. Journal of Dental Education, 72(1), 8-18. 

Mann, K., Gordon, J., & MacLeod, A. (2009). Reflection and reflective practice in health  

professions education: a systematic review. Advances in health sciences education, 

14(4), 595-621. 

McAndrew, M., & Johnston, A. E. (2012). The role of social media in dental education. Journal  

 of Dental Education, 76(11), 1474-1481. 

 



	

	74	

McHarg, J., & Kay, E.J. (2008) The anatomy of a new dental curriculum. British Dental Journal,  

 201, 635-638. 

Mezirow, J. (1998). On critical reflection. Adult Education Quarterly, 48(3), 185-198.  

Miller, G. A.  (1953). What is information measurement?  American Psychologist, 8, 3-11. 

Mofidi, M., Strauss, R., Pitner, L.L., & Sandler, E.S. (2003). Dental students’ reflection on their 

community-based experiences: the use of critical incidents. Journal of Dental Education, 

67(5): 515–23. 

Moustakas, C. (1994). Phemenological research methods.  Thousand Oaks, CA: Sage. 

Newell, A., Shaw, J. C., & Simon, H. A. (1958). Elements of a theory of human problem  

solving. Psychological review, 65(3), 151. 

Palincsar, A. S., & Brown, A. L. (1984). Reciprocal Teaching of Comprehension-Fostering and 

 Comprehension-Monitoring Activities. Cognition and Instruction, 1(2), 117-175.  

Patel, V., & Groen, G. J. (1986). Knowledge based solution strategies in medical reasoning. 

 Cognitive Science, 10, 91-116. 

Petersen, P. E. (2003). The World Oral Health Report 2003: continuous improvement of oral  

health in the 21st century–the approach of the WHO Global Oral Health Programme. 

Community Dentistry and Oral Epidemiology, 31(s1), 3-24.  

Piaget, J. (1952). The origins of intelligence in children. New York: W. W. W. Norton &

 Company.  

Ponce, A. O., & Pagán–Maldonado, N. (2015). Mixed method research in education: Capturing  

the complexity of profession. International Journal of Educational Excellence, 1(1), 111-

135. 

 



	

	75	

Sanders, A. E. & Lushington, K. (1999). Sources of stress for Australian dental students. Journal  

 of Dental Education, 63, 688-697. 

Schön, D.A. (1983). The reflective practitioner: How professionals think in action. USA: Basic 

 Books. 

Schön, D.A. (1987). Educating the reflective practitioner. San Francisco: Jossey Bass. 

Strauss, R., Mofidi, M., Sandler, E., Willamson, R., McMurtry, B., Carl, L., & Neal, E. M.   

(2003). Reflective learning in community based dental education. Journal of Dental 

Education, 67(11), 1234-1242. 

Thorpe, K. (2004). Reflective learning journals: from concept to practice. Reflective Practice,  

5(3), 327-343. 

Tricio, J. A., Woolford, M. J., & Escudier, M. P. (2016). Fostering dental students’ academic  

achievements and reflection skills through clinical peer assessment and feedback. Journal 

of Dental Education, 80(8), 914-923. 

Tudor, M. T. (1992). Expert and novice differences in strategies to problem solve an   

environmental issue. Contemporary Educational Psychology, 17(4), 329-339. 

Van Manen, M. (1995).  On the epistemology of reflective practice. Teachers and Teaching: 

 Theory and Practice, 1(1), 33-50. 

Vygotsky, L.S. (1978). Mind in society. Cambridge, MA: Harvard University Press.  

Wetmore, A. O. K., Boyd, L. D., Bowen, D. M., & Pattillo, R. E. (2010). Reflective blogs in  

clinical education to promote critical thinking in dental hygiene students. Journal of 

Dental Education, 74(12), 1337-1350. 

Yancey, Kathleen Blake. (1998). Reflection in the Writing Classroom. All USU Press  

 Publications. Book 120. http://digitalcommons.usu.edu/usupress_pubs/120 



	

	76	

Yoder, Karen M. (2006). A Framework for Service-Learning in Dental Education Journal of   

 Dental Education, 70, 115-123.    

  



	

	77	

APPENDIX A 

Institutional Review Board Approval, Teachers College 
	

	
	

	
	
	
	
	
	
	

	
 



	

	78	

Appendix B 

Institutional Review Board Approval, Columbia University Medical Center 
	

	

	
	
	

	
	



	

	79	

Appendix	C	
	

Survey of Student Perceptions of Reflective Blogs 
 

This is a survey to determine your perceptions of the Reflective Journals that you have 
completed during your third year.  Please indicate your response to the given statements 
according to the response scale below.   
 
1= Strongly Disagree    2=Disagree      3= Mixed Feelings    4=Agree  5= Strongly Agree 
 
Based on my experience using reflective journals in the third year clinic:  
 

1. Reflective journals help me to make connections between basic sciences/preclinical 
technique courses and clinical care. 

1               2                   3                   4               5 
2. Reflective journals help me develop more confidence in my patient care skills. 

 
1               2                   3                   4               5 

 
3. Reflective journals have not aided in my understanding of how I can apply preclinical 

knowledge to my professional practices. 
 
1           2                   3                   4               5 

 
4. Reflective journals allow me to focus and think things over. 

 
1               2                   3                   4               5 
 

5. Reflective journals aid me in identification of areas that need improvement in my patient 
care. 
 
1               2                   3                   4               5 

 
6. Reflective journals have not increased my feeling of preparedness for clinical procedures. 

 
1            2                   3                   4               5 
 

7. Reflective journals increase my use of critical thinking and problem solving skills. 

1               2                   3                   4               5 
8. Reflective journals do not aid in the assessment of my strengths and weakness of my 

patient care skills. 
 
1               2                   3                   4               5 
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9. Reflective journals develop my ability to monitor and reflect on my own thinking 
processes. 

1               2                   3                   4               5 
10. Reflection enriches my clinical practice. 

1               2                   3                   4               5 
11. I feel comfortable about reflecting on my clinical experiences. 

 
1               2                   3                  4               5 
 

12. I feel that using the website provides an easy means to post reflective journals. 

1               2                   3                   4               5 
13. Overall, I feel that the reflective journals are a valuable experience for me.          

1               2                   3                   4               5 
14. The instructor’s feedback was useful for my learning.  

           1               2                   3                   4               5 
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Appendix D  
 

Focus Group Interview Questions 
 

1. Were the reflective journals useful? What did you learn from this experience? 

2. How many learning plans did you write? What type of resources did you include in 

learning plan? What topics did you write about? 

3. Have reflective journals encouraged you to apply your previous knowledge to your 

clinical practice? How do you do it? 

4. Do reflective journals allow you to use critical thinking and/or problem solving skills? 

How? 

5. Have the use of reflective journals increased your self-awareness?  

6. Was writing reflective blogs useful? If yes, what did you learn? Was the feedback useful? 

7. Do you think that this experience has made you more adept at reflection? 

8. Did the reflective journals help you better prepare for your clinic sessions? How? 

9. Did the reflective journals help you better assess your clinical progress? 

10. Have reflective journals deepened or broadened you clinical practice? 

11. What was your overall impression of keeping a reflective journal? 

12. What was most effective and least effective, in your opinion, about composing reflective 

journals 
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Appendix	E	
	

Reflective	Rubric	(Wetmore	et	al.,	2010)	
	

Reflective Blog Rubric 

ELEMENTS OF 
REFLECTIVE 
PROCESS 

BEGINNING NON REFLECTOR 

 

REFLECTOR 

 

CRITICAL	REFLECTOR	

	

Attending to 
feelings 
 
Sharing 
Personal 
Experience 

Blog has no reference 
to personal learning 
experiences. 

Blog conveys a single 
personal feeling about 
one’s learning 
experiences. 

Blog conveys some 
personal feelings about 
one’s learning 
experience but does 
not relate them to 
personal learning. 

Blog	always	conveys	personal	
feelings	as	the	student	
reflects	on	learning	
experiences	and	relates	them	
to	future	personal	learning.	

Association 
 
Relating the old 
and the 
new…Making 
way for the new.  

Blog is only 
descriptive and does 
not provide evidence 
of linking prior 
knowledge with new 
experiences.  

Blog provides little 
evidence of linking 
prior knowledge with 
new clinical 
experiences.  

Blog provides 
evidence of student 
considering whether 
prior knowledge is 
consistent with new 
experiences.  

Blog	provides	evidence	of	
reassessing	and	modifying	
prior	knowledge,	feelings,	and	
attitudes	to	accommodate	
new	and	future	experiences.		

Integration 

Relating old and 
New… Emerging 
originality  

Blog entries make no 
reference to issues 
raised through 
readings, and/or class 
activities 

Blog entries make a 
brief reference to 
issues raised through 
readings, and/or class 
activities 

Blog entries 
demonstrate student 
awareness of the key 
issues raised through 
readings, and/or class 
activities 

Blog	entries	demonstrate	
student	comprehension	of	
key	issues	raised	through	
readings,	and/or	class	
activities	

Validation 

Sell-assessing 
new and old 
knowledge 

Blogs are superficial 
and do not provide 
evidence of self-
assessment. 

Blogs demonstrate 
student self-assessing 
the experience.  

Blogs demonstrates 
student self-assessing 
the experience and 
occasionally relating 
knowledge gained in 
experience to prior 
knowledge and beliefs  

Blogs	demonstrate	student	
self-assessing	the	experience	
and	consistently	relating	
knowledge	gained	in	
experience	to	prior	
knowledge	and	beliefs.		

Appropriation 

Inference of 
learning 

Blog does not 
demonstrate that 
student comprehends 
or making inferences 
on learning 
experiences. 

Blog demonstrates 
student has some 
basic comprehension 
of learning experience 
but does not infer 
experiences to prior 
knowledge or 
experiences.  

Blog demonstrates 
student comprehends 
learning experiences 
and makes inferences 
to prior knowledge and 
experiences.  

Blog	demonstrates	student	is	
able	to	make	inferences	and	
synthesize	learning	
experiences,	prior	knowledge,	
and	experiences.		

Outcome of 
Reflection 

Does not reflect on 
own work at all and no 
examples are provided  

Reflects on own work 
and improvements in 
knowledge, feelings, 
and attitudes on 
occasion but does not 
consistently provide 
examples. 

Demonstrates an 
ability to reflect on 
own work and change 
knowledge, feelings 
and attitudes by 
providing examples of 
new actions most of 
the time.  

Demonstrates	an	ability	to	
reflect	on	own	work;	apply	
new	knowledge,	feelings,	and	
attitudes	by	always	providing	
examples	of	committing	to	
new	actions.		

	


