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Abstract 

In a typical dental curriculum of two years of didactic classes and two years of 

clinical practice it would be extremely useful to be able to identify students who are not 

as competent in clinical procedures prior to them practicing on live patients. This study 

examined correlations between the didactic and clinical grades of three cohorts of dental 

students from a dental school in the southwestern United States. It aimed to determine if 

there were certain didactic classes where student performance strongly correlated with 

performance in clinical classes. The use of this correlation could make it possible to 

identify students who may be at-risk of poor clinical performance by examining their 

performance in earlier didactic classes. This could lead to individualized support being 

offered for these students or general changes being made to the dental curriculum. The 

correlational statistics undertaken in the study showed that there was a slight positive 

correlation between didactic grades and clinical grades. Specific classes were identified 

that correlated the most readily and possible explanations are presented. The study also 

provided a baseline for future curriculum changes.  
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Chapter I 

Introduction 

Statement of Problem  

Most jobs have a specific focus; a core of related skills that are drawn upon to 

perform almost every task. Dentistry is different. The skills required run the gamut from 

involved academic concepts to intensely complex manual dexterity tasks and from 

advanced communication and counseling skills to business management skills. This 

disparity in focus is evident in most dental curricula where there is a perceivable line 

along which a student progresses from didactic learning – classes in a traditional 

classroom setting – to being considered ready for clinical practice. This is most 

commonly two years of didactic classes followed by two years of clinical experience. 

This model is often referred to as the ‘Traditional 2 + 2 model’ (Field, 1995; Kassebaum, 

Hendricson, Taft & Haden, 2004; American Dental Association, 2014). In order to be 

successful, a student must master both the academic and practical aspects of dentistry and 

combine them into a working model of dental practice (Holmes, Boston, Budenz & 

Licari, 2003).   

 It is to be expected that students may vary a great deal in their performance in 

these disparate aspects of a dental program: didactic and clinical. Sometimes a student is 

strong academically but struggles with the practical aspects of clinical work. Sometimes a 

student may find the academic side challenging but excel at clinical practice and hand 

skills (Manogue, Brown & Foster, 2001). This study aimed to determine the possibility of 

identifying at-risk students who may lack clinical abilities or hand skills during the early 

didactic portion of the dental curriculum. This would be highly beneficial, allowing 
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faculty to assist and prepare the students for the experience so that they can perform to 

the best of their abilities (Hoad-Reddick & Macfarlane, 1999; Smithers, Catano & 

Cunningham, 2004).  

Research Questions 

This study attempted to determine if there is a correlation between student 

performance in didactic classes and associated performance in clinical classes at a single 

US dental school and potentially how this information could be used to positively impact 

patient safety and the learning experiences of dental students starting their clinical years. 

This study could also serve as a baseline for future changes and developments to the 

dental curriculum at the dental school under study. 

 The statistical relationships found between performance in certain didactic classes 

and performance in clinical classes will allow a more concentrated focus on helping 

students understand and explore those areas, which may lead to an increase in their 

clinical understanding. It could result in additional support being made available to 

students who are indicated as likely to experience issues in clinics. In a curriculum with 

little flexibility and a heavy focus on clinical practice in the latter two years, it is difficult 

to intervene if a student is experiencing difficulty. It would be of great benefit to be able 

to identify at-risk students early in the didactic years to allow for additional support to be 

made available to help them develop and bolster their developing skills in clinical 

practice. 

The study found a large number of correlations between didactic and clinical 

classes. There are also didactic classes that do not correlate very strongly with clinical 

classes and it may be that the curriculum in these areas needs to be examined more 
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closely in order to bridge the gap between the two areas and ensure that what is taught in 

the classroom is being practiced in clinic. It may also be the case that the strong divide of 

clinical versus didactic classes needs to be addressed by including clinical experiences in 

the earlier years and having more didactic classes later in the curriculum. This would 

have the effect of blurring the very hard line that currently exists (Holmes et al., 2003). 

More succinctly, the research questions that were explored in this study were: 

1. To what degree does performance in didactic classes correlate with 

performance in clinical classes in a four-year dental program? 

2. What are the specific factors that would allow for the identification of 

potentially at-risk students based on the data under study? 

Significance of the Study 

 This study compared the didactic final class grades of dental students to their 

grades in the clinical aspects of their course in a single US dental school with the aim of 

using this information for the early identification of at-risk clinical performers. While 

many studies have been carried out on the effectiveness of recruitment criteria as it 

relates to certification board examination results (Evans & Dirks, 2001) and even on 

student achievement in a dental program (Holmes, Doering & Spector, 2008; Thompson, 

Ahlawat & Buie, 1979; Walker, Killip & Fuller, 1985), very little literature has been 

published on the performance and development of dental students within a course of 

study. Closing this gap in knowledge is essential to allow for meaningful development 

within the curriculum and management of changes to the course of study, as well as 

potentially providing a more in-depth understanding of how various aspects of the 

curriculum interrelate and how students interact with it. The correlations that were 
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established as part of this study will allow for the implementation of a support structure 

for those students who are identified as potentially at-risk during the clinical years. It is 

hoped that this study will prove useful in identifying at-risk students early in their dental 

course of study as well as outlining the possible strengths and weaknesses of the existing 

dental curriculum. 

 Dental schools are currently under great pressure to implement changes to their 

curriculum to produce graduates that have well developed higher order thinking skills 

which will allow them to function more effectively as modern dental practitioners 

(American Dental Education Association Commission on Change and Innovation on 

Dental Education, 2009). However, there has been little work done to establish a baseline 

of comparison for these upcoming changes, and it is hoped that this study will provide 

insight into the effective correlations, or lack thereof, between didactic classroom 

teaching and clinical practice and provide a simple yardstick for the comparison of future 

curriculum development at the dental school under study and possibly to other similar 

dental school programs (Haden et al., 2010; Hendricson & Cohen, 2001).  

Definitions 

 At-Risk Student. An at-risk student is a student who is statistically more likely to 

fail than other students. This may be caused by a wide variety of circumstances and 

situations, some academic and others external. Traditionally, at-risk students have been 

associated with lower socioeconomic background, ethnic minorities and poor academic 

achievement. Within the scope of this study, an at-risk student is defined as any student 

who is subject to possible failure within the course of study regardless of the contributing 

factors (Cox & Sagor, 2013; Sayer, Chaput De Saintonge, Evans & Wood, 2002). 
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 Class. A subject-specific grouping of educational experiences designed to teach a 

student about the subject in question. In dental education these may be purely didactic or 

clinical or a combination of the two. They may also be face-to-face or online or delivered 

in a hybrid mode. 

 Clinical Classes. These are classes with a clinical component. They may be 

wholly psychomotor-based or include some limited instruction and some clinical 

practice. At the School under study these classes are primarily focused on specific dental 

specialties and include assessment of clinical skill targeting those areas. The data used in 

this study came from the formal clinical class grades; it did not include the clinical 

grading students experience as part of their daily clinical interactions with patients. The 

majority of the clinical classes were assessed through the use of competency exams in the 

specific subject where students are required to perform specific dental procedures on 

patients under close faculty observation.  

 Clinical Requirements. A list of minimum clinical tasks that a dental student 

must meet prior to being allowed to graduate. These are specific to their daily clinical 

practice and are expressed as a minimum number of specific dental procedures that must 

be performed. These are outside of the scope of the didactic and clinical grades examined 

as part of this study however their presence may have an effect on how students focus 

their efforts particularly in the final year. 

 Course of Study. A series of classes that are designed to provide a student with 

the skills and competencies to perform in a specific vocation or reach a level of 

understanding in a specific subject. 

 Didactic Classes. Didactic classes are traditional lectures, usually in a classroom 
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setting, where an educator imparts knowledge to a group of learners. In the School under 

study these classes focused primarily on basic science and foundational dental topics. 

 Student Performance. Student performance is defined as the grades a student 

achieves within the various classes within a course of study. This applies to both didactic 

and clinical classes. 

Summary 

This study looked into an important aspect of dental education; the effect of the 

current standard curriculum model on at-risk students with the aim of identifying them 

early enough in their course of study to provide assistance and support. 

A detailed examination of the current literature follows in order to provide some 

background to the study, attempt to frame its importance within the field of dental 

education, and draw out any existing techniques or findings that will be helpful. The 

discussion includes similar studies that look at pre-admission criteria and licensure board 

results as well as studies examining the student perception of the dental school 

experience.  

 

 



                                    

 

 

  

Chapter II 

Literature Review 

  What follows is a detailed examination of the current literature pertaining to the 

questions under study. It begins with a discussion of factors affecting student 

performance and how it has been measured in the past, typically by comparing 

recruitment metrics with final outcomes in the dental licensure exams. External factors, 

which can affect student performance in dental school, are also examined. The discussion 

continues with the most commonly encountered model for courses of study in dentistry 

and investigates the pressures for change and the developments that are being made with 

varying degrees of success. The impact of technological developments on dental curricula 

is discussed before the chapter concludes with an examination of the literature looking at 

self-reflection as a measure of curricular effectiveness.  

Dentistry has very practical origins. It was an absolute necessity in ancient times 

and has been developing, evolving and refining over millennia (Taylor, 1922). Dentistry 

has evolved a great deal over the past century alone, switching focus to the prevention of 

oral disease rather than the treatment of issues once they have developed (DePaola, 2012; 

Garcia & Sohn, 2012). The current state of dental education is both a reflection of this 

historical concentration on practical clinical applications and the need to build modern 

theories, both dental and educational, into the practice of oral disease prevention and 

dental restoration. 

  Traditionally, the curriculum model for a four-year program at a US dental school 

involves two years of didactic teaching in a classroom setting and two years of practical 

work in clinics. As mentioned earlier this model is often referred to as the ‘Traditional 2 
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+ 2 model’ (American Dental Association, 2014). There are generally a series of pre-

clinical classes in the late second year to help acclimate the students to clinical work and 

also to improve their manual dexterity skills (Kassebaum et al., 2004). This is the current 

model employed at the dental school under study. 

Student Performance 

  Examining student performance over a full course of study at dental school would 

seem to be a logical place to start in order to determine criteria for identifying at-risk 

students, as well as prior to making major changes to the dental curriculum. However, the 

literature is lacking research that examines student performance within the confines of the 

course of study. The majority of the available literature in this area examines 

relationships between admissions criteria and final grades, national board scores or 

performance in licensure exams. The following will detail the available literature in an 

attempt to draw some comparisons with what this study is attempting to investigate as 

well as to provide some context and background.  

Admissions criteria. There are a large number of criteria required to matriculate 

at dental school. Everything from undergraduate Grade Point Average (GPA) and 

performance on the Dental Admissions Test (DAT), to application letter writing, previous 

exposure to dentistry and performance in onsite interviews are considered. Various 

studies have compared these criteria with performance in a dental program with varying 

degrees of success. Curtis, Lind, Plesh and Finzen (2007) found that admissions criteria 

generally only expressed a weak correlation with first year and graduating GPA. While 

they found that first year GPA correlated more strongly with graduating GPA for both 

typical and challenged students, they also found that these relationships were not 
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statistically significant among some specific assessments. Another study comparing 

specific admissions criteria with performance in dental school, and also attrition from 

dental school, was performed by Sandow, Jones, Peek, Courts and Watson (2002). The 

authors found a very strong significant positive correlation between pre-admission 

science GPA and scores on national board examinations. This is not surprising as 

dentistry is a very science-heavy subject, but it adds some support to the idea that 

performance in specific areas may correlate with later outcomes in other areas. 

  In another study, Evans and Dirks (2001) examined the relationships between 

entry criteria, various psychological constructs and the psychomotor skills of dental 

laboratory technology students. They found that there was a significant correlation 

between many admissions criteria, learning abilities, visual and spatial perceptions and 

the personality of students and their level of psychomotor skill. They suggested that the 

results of these psychological constructs could be taken into account during the 

recruitment process. It may be that these would prove to be useful indicators for student 

performance, but they should never be used as sole exclusion criteria for admissions as 

there are many other factors, including educational and social background, previous 

experience and even the environment at home, that affect student performance during a 

course of study. 

  A study from Harvard School of Dental Medicine compared admissions criteria 

and scores on the National Board Dental Examination I with clinical performance. The 

specific admissions criteria were undergraduate grade point average (GPA), 

undergraduate science grade point average (SGPA) and results on the Dental Admissions 

Test (DAT). Clinical performance was measured by looking at clinical productivity and 
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clinical proficiency across four areas of competence: operative dentistry, major 

restorative dentistry, fixed prosthodontics and removable prosthodontics. The study 

found that there was little correlation between the variables under study and suggested 

that there was little or no overlap between skills required for the didactic and preclinical 

portions of the dental curriculum and the clinical performance in later years (Park, 

Susarla & Massey, 2006). 

  In a study of the predictive factors of admissions criteria in the University of 

Adelaide Bachelors of Oral Health Program, various academic pre-admission criteria 

were compared to student achievement over the three-year program. The study found that 

the Tertiary Entrance Ranking (TER) was a strong predictor of student performance. This 

study attempted to control for a large number of variables and found that the correlation 

was stronger for older students (Gardner & Roberts-Thomson, 2012). 

  These studies are all pertinent to this study as they deal with techniques that 

equally apply to the analysis of didactic and clinic course performance, however their 

focus is much more on streamlining the recruitment process and trying to find ways to 

assess performance before students enter the dental program. The small number of 

studies that deal with performance of students within the course of study in dentistry will 

be explored in the next section. 

Course of study performance.  Relatively few papers in the dental literature deal 

with student performance over the actual course of study, and there were none that dealt 

solely with the development of a student within the scope of their dental education from 

their first day until their last. The literature that was found either attempted to correlate 
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course of study performance with external measures such as licensure exams or looked at 

very specific area of development within a dental program. 

In an eight year study at the University of Florida College of Dentistry, which 

focused on the relationship between performance in dental school and dental licensure 

examination scores, it was found that there was a relatively strong correlation between 

GPA and various sections of the licensure examination. The study examined six variables 

from the licensure examination: (a) overall composite score on the licensure examination, 

(b) clinical periodontics section, (c) clinical amalgam section, (d) a combination of the 

clinical periodontics and amalgam sections, (f) the laboratory exam using a manikin 

followed by a written prosthodontics exam and (g) the same laboratory exam without the 

following prosthodontics exam. It was found that there was a relationship between GPA 

results from the first and fourth years of the dental program and the six licensure criteria 

with the exception of the clinical periodontics exam. The study did not look at any 

potential correlation within the course of study itself (Stewart, Bates & Smith, 2005). 

  Within the specialty of prosthodontics, Curtis, Lind, Brear and Finzen (2007) 

stated that studying the relationship between preclinical and clinical performance within a 

course of study is important for developing and refining the curriculum. The study 

attempted to correlate results from two examinations: (a) a knowledge-based objective 

structured clinical examination (OSCE) and a manual skills exercise using a typodont 

with (b) a competency casting examination on a live patient using a full crown. The 

analysis found only a very weak correlation between results of the OSCE and the casting 

examination and no correlation between the typodont exercise and the casting exam. 
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  Student Attitudes. The attitudes of dental students have also been investigated by 

a small number of researchers in the literature. These studies primarily focused on student 

personality traits and attempted to correlate them with performance or outcomes. Student 

attitudes, personalities and perceptions of the course are difficult to measure, particularly 

while the student is part of the course of study. Student attitudes have an effect on student 

performance and therefore, we must to be aware that this is potential factor worthy of 

consideration. 

In a study of Canadian dental schools, Smithers et al. (2004), attempted to 

determine if various entrance criteria, specifically interviews and personality tests, could 

predict the performance of dental students. The study found that there was a strong 

positive correlation between scores on the Dental Admissions Test (DAT) and 

performance in early didactic courses however, this correlation decreased as more clinical 

and psychomotor skills were encountered in the curriculum. It was also found that there 

was a correlation between the level of positive emotions and openness to ideas and 

clinical performance which allowed a more accurate prediction of outcomes beyond the 

DAT and interview alone. 

  Personality was also examined by Chamberlain, Catano and Cunningham (2005) 

in a study that looked at using personality as a predictor for professional behavior. The 

study used the Five-Factor Model to determine the personality components of the 

participants. Both dental students and dentists were studied in order to draw comparisons 

between them in addition to comparing the pre-admissions criteria with the personality 

results of the dental students. The study found that for students, the characteristics of 

Conscientiousness and Neuroticism were significant factors when compared to first year 
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academic performance. Agreeableness was also a minor contributing factor. When 

comparing students to dentists, it was unsurprising to find that those students who 

exhibited personalities close to that of the dentists generally obtained better first year 

academic performance. 

  In a study of Canadian dental schools, students reported that they had concerns 

about focusing their efforts effectively and also about learning the large quantities of 

information required to successfully become a dentist. While issues were only reported 

infrequently to the institutions, almost all students experienced some issues during their 

course of study. The study concluded that students who expressed a positive attitude and 

viewed their academic abilities as above average generally experienced fewer issues than 

those who did not (Bradley et al., 1989). 

  None of these studies comparing admissions criteria or examination results with 

student performance goes as far as to attempt to use the data to determine students who 

may potentially have issues meeting the expectations of the program. Other studies 

looking at sources of issues affecting success in dental school were found, but these 

concentrated on the issues without looking at the curriculum for potential solutions or 

options for early identification of at-risk students. The analysis of student performance is 

a complex matter with many potentially confounding factors that need to be held in 

consideration. The studies above serve to identify some of the issues observed by other 

researchers and provide some insight into how student attitudes can affect grade 

performance. 
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External Factors Affecting Student Performance 

  It can be seen that internal factors and student metrics prior to enrollment can be 

correlated to some extent with student performance and outcomes within dental 

programs. Other factors, external to the school and often out of control of the faculty and 

beyond the remit of the course, can also have a bearing on how a student performs. These 

factors include stress, both perceived and actual, and how well a student manages their 

time and takes control of their own learning. 

  There have been several studies looking at the effects of chronic stress on dental 

students and the effect on their academic performance. One such study by Sanders and 

Lushington (2002) looked at perceived stress and academic performance in a dental 

school in Australia. A multiple regression analysis was performed on a range of variables 

including results from the Dental Environment Stress (DES) instrument, basic 

demographic information, and three measures of academic performance. There was little 

correlation between stress and student performance with one exception: students with 

high scores for the stress factor in ‘faculty and administration’ tended to perform less 

well academically. The study therefore concluded that there was little correlation between 

high stress levels in dental students and poor academic performance. This seems to 

indicate that the only real issues were encountered if a student was having problems 

directly caused by faculty or the institution.  

  Mace and Tira (1999) acknowledged that the DAT and preadmission GPAs had 

been mostly successful in determining academic successes of dental students. They 

studied time management behaviors of dental students with the intent of determining if 

this was a contributing factor to variability in academic performance. The study 
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concluded that there was no correlation between the various measures on a standard time 

management behavior instrument and dental school GPA. 

  Both stress and the time management skills of the students seem to have very little 

impact on student performance according to the literature. Students at dental schools are 

generally very prepared mentally for the level of work they are going to encounter before 

they begin so stress is expected and good organization behaviors are a necessity. This 

appears to be borne out by the results in the literature. 

Curriculum Developments 

  As previously mentioned, the most common model for dental curriculum in North 

America is the ‘Traditional 2 + 2 model’. In a preliminary study by the American Dental 

Association (2014), eight curriculum models were identified as currently implemented in 

dental schools in North America: (a) ‘Traditional 2 + 2’, (b) Systems-based or Integrated, 

(c) Problem-based Learning (PBL), (d) Community-based Dental Education I, (e) 

Community-based Dental Education II, (f) Block, (g) Hybrid and (h) Interprofessional 

Education Influenced. For each model, the authors highlight pros and cons, but they make 

no determination as to which model is ideal or preferred. It is noted that many factors can 

affect the effectiveness of a specific model at a specific school, but overwhelmingly the 

‘Traditional 2 + 2 model’ is the most common. This is likely due to the fact that it most 

closely resembles how current faculty members were taught dentistry, meaning that 

faculty calibration with this system is extremely straightforward. 

The study by the ADA discusses various reasons why curriculum in dental 

education may need to change. There have been many changes to instructional 

methodologies, technology developments, an increased focus on interprofessional 
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education, changes to the available patient pools at most schools and a focus on increased 

class sizes resulting in a heavier reliance on offsite clinics to support student experiences. 

An understanding of these pressures and drivers is essential to understanding how dental 

schools operate. There is a clear acknowledgement that the current ‘Traditional 2 + 2 

model’ creates a number of issues in linking the application of didactic knowledge to 

clinical practice. These stem primarily from the lack of integration of clinical techniques 

into the didactic classes. The didactic classes focus heavily on basic sciences, core 

principles and theories of dental practice, and there is little integration of clinical 

components to help the students relate the knowledge they are taught to the practicalities 

of practicing in a clinical environment. Conversely, there is also very little 

encouragement or guidance for faculty to revisit theories and basic concepts when the 

students are in clinic, further weakening the link between the two areas. One of the main 

reasons for this is that faculty members tend to specialize in either classroom teaching or 

clinical teaching, and there is little communication between the two areas to help bolster 

and scaffold potential teaching opportunities.  

Many options have been proposed to help rectify this state of affairs, as can be 

seen from the models presented earlier. A call for change has been issued by the 

American Dental Education Association’s Commission on Change and Innovation in 

Dental Education (ADEA CCI) with a focus on streamlining and modernizing the typical 

dental curriculum with a concentration on developing higher order cognitive skills in the 

students (ADEA CCI, 2009). With this relatively recent flurry of activity to change the 

dental curriculum, school administrators have been scrambling to update their programs 

to appear relevant. However, there has been very little concentration on studying the 
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effectiveness of the traditional curriculum model of two years of didactic teaching 

followed by two years of clinical practice to provide a baseline to measure the 

effectiveness of these changes.  

One of the changes that has been adopted by many schools to update and 

modernize their classes is the addition of problem-based learning (PBL) (Rich, Keim & 

Shuler, 2005). However, despite its high acceptance by many schools, research findings 

supporting its effectiveness are still limited. A recent review of literature focused on PBL 

strategies in dental education found that there were no publications reporting or 

researching the impact of PBL at a curricula level and only a handful of studies 

examining the impact on a single class. A large amount of the literature under review in 

this study was also considered weak by the authors. This seems to highlight the issue in 

education that few theories are really tested before they are employed (Bassir, Sadr-

Eshkevari, Amirikhorheh & Karimbux, 2014).  

The situation found with the introduction of PBL methodologies is not 

uncommon, especially after the call by ADEA for curriculum reform. According to 

Drisko and Whittaker (2012), many dental schools have moved forward with untested 

and unproven theories in the hope of achieving a modern, streamlined curriculum. The 

classrooms became the testing laboratories for many new teaching techniques and 

methods. However, since many faculty and administration professionals in dentistry are 

not significantly trained in educational practices and theories, there has been a tendency 

to rely on buzzwords and quick fixes without monitoring the effectiveness of changes in 

anything other than a minor and cursory fashion. 
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  There are many new educational innovations proposed by various dental schools 

and organizations, but few have managed to get the traction to become universally 

accepted. At the moment, individual schools are trying different approaches with 

differing degrees of success but many have no real experience in designing major 

changes to the curriculum or implementing new educational theories into their teaching 

practices. A study of changes to educational practice in dental schools found that change 

was extremely slow unless it was mandated and that the fact that dental faculty as a 

whole are aging could be seen as a limiting factor on adoption of new practices (Pyle, 

2012). 

  The majority of the changes being made in dental schools are focused on 

changing individual classes rather than the curriculum as a whole. In a recent article 

about innovations for teaching anatomy in dental schools, Baker, Slott, Terracio and 

Cunningham (2013) found that faculty members stated the main reasons for not 

attempting to develop their classes were a lack of time to teach and learn. They moved 

from human cadaver dissection to the study of anatomical models along with associated 

changes to their teaching methods. The changes resulted in higher scores on National 

Board examinations and a reduction in the amount of time taken to teach anatomy. Many 

dental schools do not want to give up cadaver dissection as it is felt to be an integral part 

of the learning experience for a dental student and drives home the idea that they are 

beginning on a road to becoming a healthcare professional. It is also interesting to note 

that though the students under study scored higher on the National Board exams 

following the changes to the anatomy class, there is no way to determine if they scored 

better on the anatomy-specific questions or if other variables affected the results. 
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  When developing a curriculum and instituting changes, it is essential that the 

faculty members who will be implementing the new ideas are happy to make them and do 

not resist too strongly. If there is strong faculty resistance then implementing change can 

become almost impossible.  A small number of papers focus on limiting the impact and 

resistance of faculty to necessary changes. Making faculty members stakeholders in the 

change process and polling them for issues that can then be addressed is a method that 

has been seen as successful. Once again, this does not deal with the educational 

implications of changes, it merely allows for a smooth path for the changes to be 

implemented (Spallek, O’Donnell & Yoo, 2010). Another school reported attempting to 

break down traditional silos based on dental specialty and implementing a more 

integrated curriculum by reorganizing the roles the faculty have within the school 

(Briggs, Patston, Knight, Alexander & Norman, 2013). 

Crain (2008) pointed out that the pressure for change in dental education comes 

from many sources, and that while there is a strong desire to make changes and look 

proactive, there are often few experienced employees present in dental schools to make 

these alterations competently. The primary driving pressures are often caused by a desire 

to either stand out from the competition by looking innovative or by the need to keep up 

with developments at other schools. Other pressures to change stem from faculty interest 

in various educational theories or technologies that drive a curriculum change to 

accommodate them. Even relatively minor changes such as faculty and staff turnover can 

result in large curriculum changes over time as new ideas are brought into existing 

classes and slowly force changes in how classes are taught and how they interact with the 

rest of the curriculum. Crain (2008) suggested that an understanding of organizational 
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change processes would be of assistance to administration and faculty at dental schools 

hoping to make curricula changes, particularly with regards to monitoring the resulting 

educational outcomes from an established starting point. A position at a school with the 

sole responsibility of monitoring and assessing the effects of curricula changes would 

help a great deal in ensuring that any change, no matter how minor, is taken into account 

and appropriately addressed. 

  All this pressure to change makes the dental curriculum of many schools quite 

unstable. Changes that are implemented now may have long lasting effects on the 

students who are affected, and while change can sometimes reap great rewards, there are 

also great risks involved. It is extremely important to obtain a good working knowledge 

of how effective the current curriculum is before embarking on any changes, otherwise 

there will be no understanding of whether or not the innovations have had any impact at 

all (Kalkwarf, Haden & Valachovic, 2005). 

Technology 

  Technology is another driver of change to the dental school curriculum, and 

adoption of new technologies, particularly in the area of clinical simulation and online 

learning, is seen as a positive way to innovate and improve teaching. Online learning has 

often been seen by administration as a way to reduce classroom time that can then be 

assigned to other things. Thus, it has also often been seen as a way to decrease committed 

teaching time for faculty. This rarely proves to be true in the majority of cases as the time 

to build and maintain an online course successfully is often greater than that committed to 

a traditional classroom-based course. The development of the material often requires 

skills and knowledge that most dental faculty do not possess and cannot easily access, 
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and the results have often been viewed as untested or unreliable by both faculty and 

students (DeBate et al., 2011). 

  The use of virtual patients in dental education has become something of a 

standard, with many schools professing to use it in their curriculum. A survey of US and 

Canadian dental schools found that while many schools stated they were using virtual 

patients to a greater or lesser degree with their students, there were wildly varying 

definitions of what constituted a virtual patient encounter (Cederberg, Bentley, Halpin & 

Valenza, 2012). This highlights one of the largest issues in dental education today; 

everyone is adopting new methods and new techniques for teaching, however there is 

often a strong mismatch with how schools view these methods. 

  Some schools have even gone as far as employing virtual world technologies to 

their teaching practices, with Second Life being the most common platform. This 

environment has the advantage of allowing an instructor to create anything they want and 

allow the students to explore. It also has the disadvantage of requiring a good 

commitment of skill and time on both the part of the instructor and the learners. There is 

also a relatively steep learning curve to become confident interacting with the 

environment that can make clinical simulations clumsy and thus assessments more 

difficult to complete (Phillips & Berge, 2009). 

Reflective Assessment of Student Experience  

  A relatively large number of papers in the dental literature seem to focus on 

student opinions of their educational experience once they have completed the course of 

study. Generally this is at the time of graduation, but some papers also include alumni 

opinions of the effectiveness of the course in giving them the information they needed to 
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become an effective dental practitioner. These papers try to gauge those areas which were 

impactful and which were weak. 

  A group of studies found that students responded better to a personal hands-on 

approach to learning and preferred practical application of skills to listening to a lecture 

(Ashley, Gibson, Daly, Lygo-Baker & Newton, 2006; Henzi, Davis, Jasinevicius & 

Hendricson, 2007; Schönwetter, Lavigne, Mazurat & Nazarko, 2006). While all of these 

studies began to explore the factors that students liked about a program of study, they did 

little more than measure personal opinions. The subject participants, the students, were 

not professionals in education or dentistry at the time they answered the surveys and their 

opinion could be biased by a weak or excellent educator. Furthermore, it is difficult for 

those not trained in education to assess the potential effectiveness of a whole curriculum. 

It is also clear from these studies that student opinions are being used to gauge teaching 

and learning quality and curriculum effectiveness in dental education. However, it does 

not appear that there are any papers detailing how these observations have been taken 

forward to effect curricular changes at any level.  

Related to the earlier observations that student opinions do not form a very good 

basis for curriculum change decisions, the authors of a Danish study used a technique 

described by Schon (1990) to explore what students understood about good learning 

experiences. This qualitative study found that in general the students preferred courses 

which were cumulative and graded. They also emphasized the need to explain the 

practical applications of the information they were being taught as well as observation of 

these applications in practice. The study pointed out that while these preferences were 

common across all participating dental students, the students who were interviewed were 
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residents or fourth year students who may have managed to develop specific learning 

strategies that were not common to lowerclassmen (Ashley et al., 2006). It should be 

noted that this study identified student preferences in learning in dental courses and 

reviewed what students find useful about the course of study.  However, the fact that the 

study only involved upperclassmen means that their opinions of the early didactic classes 

would be colored by their expansive clinical experiences. 

   It is surprising, considering the amount of reflective studies that have been done 

with dental and dental hygiene students that the students do not mention which modes of 

teaching they prefer most often, but as stated above, the students are not educational 

professionals. They are more closely related to their clinical experiences as the course of 

study draws to close, and they are heavily focused on passing licensure exams and getting 

a job. One paper by Schönwetter et al. (2006) looked at preferred teaching behaviors in 

dental and dental hygiene programs using a qualitative study to identify seven categories 

of effective teaching: (a) individual rapport, (b) organization, (c) enthusiasm, (d) 

learning, (e) group interaction, (f) exams and assignments, and (g) breadth. Based on the 

frequency of these categories, the authors stated that organization and rapport were the 

most important factors in classroom teaching whereas rapport alone was most important 

in clinic. The dental students who took part in the study valued faculty enthusiasm much 

more as an effective teaching behavior than the dental hygiene. With the huge amount of 

information that has to be transferred during a course of study in dentistry, it is not very 

surprising that organization and individual rapport are important to students. In clinic the 

environment is very reminiscent of a master and apprentice model so rapport would be 
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extremely important as part of this relationship. It would be extremely difficult for 

student to work regularly with a faculty member they did not like. 

  In a similar qualitative study at an Indian university, students were interviewed on 

graduation day. The study only involved only one graduating class of forty-five students 

but achieved a 100% response rate. The authors identified a number of domains, or 

themes, from the interviews: (a) undergraduate curriculum, (b) student motivation and 

support services, (c) institutional infrastructure, (d) administrative services, (e) 

components of teaching-learning programs, (f) confidence level in carrying out specific 

clinical procedures, (g) career choice, and (h) postgraduate specialty preference after 

graduation. Almost all the students stated that the program was satisfactory.  However, 

they identified certain issues that needed to be addressed, including various parts of the 

teaching-learning process, assistance in setting up a practice, and a desire to take a course 

in general dentistry (Shetty, Shirahatti & Pawar, 2012). 

  One further reflective qualitative study was performed by Victoroff and Hogan 

(2006). The study identified instructor characteristics, including the learning process and 

learning environment as important to the students interviewed. There were a number of 

sub-categories defined in each area. The study did not draw many strong conclusions 

other than identifying certain learning preferences. The authors stated that their 

observations could be used to improve specific courses or as part of a dental curriculum 

redesign. 

  From all the studies explored above it can clearly be seen that there is a strong 

focus on determining the effectiveness of pre-admissions criteria and also on how well 

students perform on their dental licensure exams. While this is understandable, the lack 
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of literature focusing on development of students while they are participating in the 

dental program is a serious deficiency. The literature focusing on student impressions of 

the learning environment and teaching practices clearly denotes a desire to improve the 

educational experience, and it is felt that this may best be served by exploring how 

individual students interact with the various courses in the curriculum as they progress, 

with a particular focus on the distinction between didactic and clinical classes. The 

didactic classes provide the bedrock of effective dental practice whereas the clinical 

classes provide the meat of the practice itself. Being able to correlate performance in 

certain didactic classes with performance in clinical classes would provide a great boon 

in helping assist potentially at-risk students before they encounter issues in clinic. 

  In the following chapter, the methods used to determine if such correlations exist, 

by using archival data of student performance from the past three years graduating 

classes, will be discussed. 



                                    

 

 

  

Chapter III 

Methodology 

 

As previously discussed, the identification of at-risk dental students prior to 

reaching a point where they are interacting with live patients is extremely important. This 

is not just important for patient safety; it is also essential for allowing the student to 

develop clinical confidence and ensures that they are able to concentrate on learning 

rather than attempting to catch up. Early identification of at-risk students allows faculty 

and administration to intervene and determine what help may be required to ensure that 

the students are competent when they begin their clinical practice.  

There is a wealth of information available on student performance in individual 

classes, both didactic and clinical. However, there has been very little analysis 

undertaken to see if these data might help develop better teaching strategies or point to 

areas where the curriculum could be adjusted or overhauled. The analysis of these data 

may provide insight into the effectiveness of the curriculum as well as indicate any 

specific correlations, which may help in the identification of at-risk students. 

What follows is an explanation of the methods that were employed to gather, 

prepare and analyze data to address the research questions under study, as well as to 

provide a baseline of information for any future changes to the curriculum.  

Research Questions 

The research questions that were examined as part of this study are: 

1. To what degree does performance in didactic classes correlate with 

performance in clinical classes in a four-year dental program? 
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2. What are the specific factors that would allow for the identification of 

potentially at-risk students based on the data under study? 

 Variables. The primary variables in this study were didactic performance and 

clinical performance. 

1. Didactic Performance – Within the scope of this study, didactic performance 

is defined as the percentage score a student achieves in a specific class that is 

primarily taught in a classroom setting.  

2. Clinical Performance – This is most easily defined as the percentage score 

achieved by a student during their individual clinical classes. At the school 

under study, these scores are typically derived from assessments of 

competency in a specific area of dental specialty. 

Research Design 

Participants. This study was based on archival data collected and collated by the 

Office of Student Affairs at a dental school in the Southwest United States. These data 

consisted of individual percentage class grades of students in each of three graduating 

classes as they progressed through a four-year dental program. Individuals in the study 

were students who graduated from the Doctor of Dental Surgery program at a single 

dental school between 2011 and 2013 inclusively. No identifiable demographic 

information was provided as part of the archival data. 

Following the application of certain exemption criteria, detailed below, the 

number of participants contributing data to the study was 233 (n=233) and each 

participant contributed 84 individual class grades.  
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Data collection procedure. The data under study consisted of final student 

grades for every course over the four-year program for each study participant. The only 

demographic information provided was the year in which the student graduated. No 

information of age, gender or ethnicity was provided by the Office of Student Affairs. 

The data were processed and prepared according to the criteria listed below in 

order to limit the number of potential confounding variables which could affect the 

statistical analysis. The specific data that were removed is outlined in Appendix A 

(Tables A1 & A2).  

1. The participants in the study had to have completed the program in four years 

without having to repeat a year or take any time out of the course.  

2. Courses that reported grades as Pass / Fail were removed from the data set as 

they did not allow the variability required to run the correlational analysis. 

3. Any course that was significantly changed during the time the participants were 

enrolled in the program was also removed in order to avoid skewing the 

results. This assessment was made based on records and course syllabi held in 

the Office of Student Affairs.  

4. Any course that was neither completely didactic nor completely clinical was 

removed from the data set. There were a small number of clinical preparation 

courses that fell into this category. 

The data were provided as Microsoft Excel spreadsheets and required some 

collating by the researcher in order to allow it to be imported into SPSS for statistical 

analysis. 
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 Data analysis. Descriptive statistics were undertaken in order to gain a stronger 

understanding of the population under study. These included comparisons of average 

scores for both didactic and clinical classes for each cohort as well as the application of a 

linear mixed effect model to evaluate the differences between didactic and clinical classes 

as well as between different years in the curriculum. 

 A Kendall correlational analysis was applied to the whole data set comparing 

every class with every other class to determine if there were any statistically significant 

correlations, specifically between didactic and clinical classes. This was further refined 

by running a correlational analysis looking specifically at didactic grades from years 1 

and 2 compared to clinical grades from years 3 and 4. The statistically significant results 

from this analysis were then examined in an attempt to determine if any specific didactic 

classes were more strongly correlated with clinical classes. This was an attempt to 

address the second research question by identifying classes that may be used to indicate 

at-risk students prior to their entering clinics. 

 The results of these statistical tests are reported in the next chapter and discussed 

and explained in the conclusion of this paper. 



                                    

 

 

  

Chapter IV 

Results 

 As indicated in the literature review, there has been a great deal of work focusing 

on identifying potential students who are going to perform well at dental school and pass 

their final board exam. No study has compared the performance of students within the 

scope of their course of study to determine if there are any indicators of poor clinical 

performance that could allow the early identification of at-risk students for both 

educational benefits and the safety of patients.  

Descriptive Statistics 

 No demographic information was provided with the archival data under study. To 

this end descriptive statistics focused solely on the differences between didactic and 

clinical performance and student performance between the graduating classes under 

study. Table 1 describes the mean didactic and clinical grades by year of graduation. 

Table 1 

Mean Didactic and Clinical Grades by Year of Graduation 

Year of 

Graduation 

N Mean Didactic 

Grade (%) 

Mean Clinical 

Grade (%) 

2011 80 89.54 90.23 

2012 75 88.81 88.9 

2013 78 89.1 89.81 

 

 There is very little difference between the mean grades for each year of 

graduation, though it appears that 2012 was a weaker year than the others both 
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didactically and clinically. It should be noted that these differences are relatively small 

and may therefore be due to random error. There is also very little difference between the 

didactic and clinical grades for each year of graduation. Table 2 further examines the data 

by looking at the minimum and maximum grades for each year of graduation. 

Table 2 

Minimum and Maximum Didactic and Clinical Grades by Year of Graduation 

Year of 

Graduation 

n Minimum 

Didactic 

Grade (%) 

Maximum 

Didactic 

Grade (%) 

Minimum 

Clinical 

Grade (%) 

Maximum 

Clinical 

Grade (%) 

2011 80 85.42 92.63 84.32 95.06 

2012 75 84.42 92.16 78.94 96.02 

2013 78 84.53 93.21 81.69 96.92 

 

 There is very little difference between the years of graduation with regards to 

minimum and maximum grades. The largest range can be seen in the clinical grades from 

the 2012 cohort where there was a more notable difference between the strongest student 

(96.02%) and the weakest student (78.94%). It is also interesting to note that the 

minimum clinical grades are lower than the minimum didactic grades where the 

maximums for clinical grades are higher than those for didactic in all cases. 

Linear Mixed-Effect Model 

 A linear mixed-effect model was applied to the data in order to further compare 

the relationship between each year of the course of study. Table 3 details the results of 

this analysis.  
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Table 3 

Results of Linear Mixed-Effect Model 

Year of Study Value Standard Error DF t-value p-value 

Year 1 90.34305 0.2353368 12612 383.8884 0.0000 

Year 2 -0.34185 0.1602249 12612 -2.1336   0.0329 

Year 3 -1.12530 0.1549125 12612 -7.2641   0.0000 

Year 4 -1.90625 0.2005305 12612 -9.5060   0.0000 

 

 The Mixed Linear-Effect Model was applied rather than a Linear Model in order 

to account for intercorrelation in the grades of each student. The first row shows the 

average student grade for classes in year 1. Comparing the values for each year relative to 

year 1 we can see that as the students advance through the course of study, their grades 

get progressively worse, losing almost 2% in year 4. This decrease may indicate a change 

in focus as the students move fully into the clinical environment and become more 

focused on meeting their clinical requirements than dealing with grades in classes. It may 

also indicate that the classes get more difficult as the course of study progresses. 

Correlational Analysis 

 In order to visualize how each class relates to the others, a Kendall correlational 

analysis was run on the data. The Kendall correlation was chosen due to the relatively 

large number of tied grades between the students in each class within the population. 

Focusing on the research questions, the analysis was targeted to compare the didactic 

classes in years 1 and 2 directly with the clinical classes in years 3 and 4. The test was 
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run twice, once for the clinical classes in year 3 and again for the clinical classes in year 

4. 

 The analysis resulted in a relatively large number of significant positive and 

negative correlations between the didactic and clinical classes in both cases. These results 

can be seen in Appendix B (Tables B1 – B4). When the data were pooled to get a single 

correlation, the year 3 clinical classes expressed a correlation of 0.0464 (p<0.0001). The 

year 4 clinical classes expressed a correlation of 0.0950 (p<0.0001). Both correlations are 

positive and close to zero but statistically different from zero. It can be stated that 

students who score well in didactic classes may also score well in clinical classes and 

weaker students are consistently weak. While the results are statistically significant, the 

magnitude of the correlations is not very large. It should also be noted that with such a 

large sample it is easier to find a relationship even if there may not be one present. The 

next section discusses the number of individual correlations between didactic and clinical 

classes and with the numbers that are present we can be reasonably confident that a 

relationship exists in this case. 

Counts of Significance 

 In an attempt to identify specific didactic classes that may allow for identification 

of potentially at-risk clinical performers, the results from the Kendall analysis was 

examined and the number of statistically significant (p<0.05) correlations were tallied for 

each didactic class in years 1 and 2. 

 The results of the tally for each didactic class were summarized in Table 4 on the 

next page. The first column lists the specific didactic classes in years 1 and 2, the next 

two columns list the number of significant correlations with the clinical classes from 
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years 3 and 4 respectively. The final column tallies the final number of statistically 

significant correlations. 
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Table 4 

Tally of Significant (p<0.05) Correlations between Didactic and Clinical Classes 

       Class       Year 3 Year 4 Total 

1501 3 4 7 

1521 2 3 5 

1541 2 3 5 

1551 1 2 3 

1601 1 2 3 

1621 2 3 5 

1931 4 5 9 

1934 1 1 2 

1502 3 4 7 

1504 4 4 8 

1508 3 3 6 

1542 2 2 4 

1671 2 2 4 

2561 2 3 5 

2562 5 6 11 

2671 1 2 3 

2701 0 0 0 

2703 5 6 11 

2704 2 3 5 

2721 2 3 5 

2962 4 5 9 

2702 3 4 7 

2722 5 6 11 

2723 4 5 9 

2801 5 6 11 

2803 8 9 17 

2936 7 8 15 

2961 4 5 9 

2615 5 6 11 

2712 4 5 9 

2908 5 6 11 

2911 5 6 11 

2963 6 7 13 

2563 5 5 10 
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It can be seen from Table 4 that there are more significant correlations with 

classes in year 2 than in year 1 and that the classes that correlate the most with clinical 

classes are Internal Medicine (class number 2803) and Behavioral Contexts of Dental 

Patient Management (class number 2936). A full list of the classes for each year can be 

found in Appendix C (Tables C1 & C2). 

 It would appear that there is some level of correlation between didactic and 

clinical classes in the population under study and that certain didactic classes correlate 

with more of the clinical classes than others. This may provide an avenue for the 

identification of at-risk students and these observations will be discussed in more depth in 

the following chapter. 

  

 

  

 



                                    

 

 

  

Chapter V 

Discussion 

Overview of the Problem 

The aim of this study was to examine data on specific student grades within a 

course of study using a ‘Traditional 2 + 2 model’ of dental curriculum to determine if 

there was any level of correlation between student grades in didactic and clinical classes. 

It was also hoped that there would be some indication of specific didactic classes that 

may be used to help identify at-risk students before they entered clinics and began 

treating live patients. 

 Archival data of student grades for three graduating classes were obtained from a 

single dental school using the ‘Traditional 2 + 2 model.’ These data were analyzed using 

a variety of statistical methods in order to attempt to answer the research questions. 

Discussion of Results 

 The data set for this study was relatively large (n=233) and the determination of 

appropriate methods to address the research questions presented a challenge. The 

statistical analysis of the data provides insight into some of the relationships between 

didactic and clinical class grades. Further in-depth analysis, beyond the scope of this 

study, may highlight additional significant relationships in the data. 

For the population under study it was found that there was a statistically 

significant correlation between student grades in didactic classes and student grades in 

clinical classes within the single dental program under study. The correlation, while 

present, was not very large in magnitude. 
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 When comparing the results of the correlational analysis it was clear that didactic 

classes in year 2 correlated much more often with clinical classes than classes from year 

1. This may be indicative of the fact that classes in year 1 are more general in focus and 

are not as directly applicable to the active practice of clinical dentistry as later, more 

focused classes. It may also indicate that the classes in year 1 need to bring in more 

content appropriate to the clinical practice of dentistry to help give them context. The 

class from year 1 that correlates most strongly with clinical classes is 1931, Basic and 

Applied Nutrition. As stated in the syllabus for this course, there is a focus on application 

of knowledge rather than transmission of basic information. Therefore, it may be that 

how the class is taught and assessed is more indicative of a strong correlation than how 

much the content is directly applicable to clinical practice. 

 Overall, the didactic classes which correlate most readily with clinical classes 

were Internal Medicine (class number 2803) and  Behavioral Contexts of Dental Patient 

Management (class number 2936). The syllabus for Internal Medicine shows that it was 

heavily focused on evidence-based teaching and scenarios which require application of 

knowledge. This would seem to support the assertion that didactic classes with a more 

applied focus correlate more strongly with clinical classes. 

 The Behavioral Contexts of Dental Patient Management class focuses on how to 

deal with patient encounters professionally. The class also provides support for dealing 

with common patient concerns, fearful patients and problem patients. It may be no 

surprise that students who perform well in this class also perform well when they are 

dealing with real patients in clinics and vice versa. 
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 It would seem logical that the didactic classes which have an applied focus, either 

by their nature or because of the way they are taught and assessed, may have a stronger 

correlation with clinical classes. Dental students who perform well in clinics must be able 

to perform complex manual and organizational tasks while drawing on an extensive bank 

of academic knowledge. The classes which more closely simulate this kind of interaction, 

by requiring evidenced-based or problem-based thought processes, would appear to be 

the ones in which students who are strong clinical performers do well and those who are 

weaker perform more poorly. 

Limitations 

 This study focused on the didactic and clinical grades obtained by students 

graduating from a four-year dental program between 2011 and 2013 inclusive. The data 

were deidentified prior to use in this study and certain students were removed from the 

population due to predetermined criteria. Some of these criteria focused on whether or 

not a student had managed to complete the course of study in the prescribed four-year 

period without the need to retake a year. It may be that removing the students who were 

forced to retake a year removed some of the at-risk students this study was hoping to 

identify. It may be appropriate to further examine these students as part of additional 

research to determine if assertions made in this study are supported by their performance. 

 As this study investigated the grades of students from the specific dental school 

using a specific curriculum model, it will be difficult to generalize the findings. The 

results and observations relate solely to the specific classes taught at this single dental 

school by specific faculty. While other schools may be able to use the same analysis it is 

not possible to make any sweeping general statements. 
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 It was decided to remove the pre-clinical classes from the scope of this study to 

ensure that a direct comparison between truly didactic and truly clinical classes was 

possible. The effect of these classes on the development of students from classroom to 

clinic is still a relative unknown within the confines of this study. Future research may be 

needed to determine the effects of pre-clinical teaching on the development of student 

clinical performance. 

 A final limiting factor to consider is the effect of the faculty on the grades of 

students. There is likely more consistency in the didactic class grades due to the limited 

number of faculty involved with each course. Some of the clinic grades are dependent on 

which faculty members were working in the clinics at the time the student performed 

their competencies for that specific class. Grading consistency and calibration among the 

faculty needs to be addressed in future work in this area. 

Implications 

 The analysis of the data seems to indicate that there is a correlation between 

didactic classes and clinical classes with regards to student grades. While it may be 

expected in a well-designed curriculum that performance in pre-requisite classes 

determine performance in later classes to some extent, it was surprising the majority of 

didactic classes (33) showed some level of correlation with clinical classes. It would be 

appropriate to further examine this relationship and look more closely at which specific 

didactic classes correlate with which specific clinical classes and analyze the information 

in these groupings to try to determine what factors contribute to these correlations. 

 The observation that more practically focused didactic classes seem to correlate 

most with clinical classes needs to be examined more closely. This would require an 
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analysis of the syllabi in order to assess teaching and assessment methods to determine if 

there are any commonalities between the classes which correlate the most strongly. 

 As mentioned previously, it would also be prudent and appropriate to undertake a 

study into the effect of pre-clinical classes in the transition between didactic and clinical 

study within the ‘Traditional 2 + 2 model’ of the dental curriculum. The determination as 

to whether these classes provide the conduit through which information from didactic 

classes are transferred to clinical classes would have great implications on design of 

future dental curricula. 

Conclusions 

 In conclusion, the results of this analysis indicate that within a four-year course of 

study in dentistry there are significant correlations between the grades of students in 

didactic classes compared to clinical classes. Further, there appears to be specific didactic 

classes which correlate more strongly than others with the majority of the clinical classes. 

It may, therefore, be possible to use this information and current student performance in 

didactic classes to make inferences about which students may be potentially at-risk when 

they enter clinics. Two didactic classes in particular, Internal Medicine (Course number 

2803) and Behavioral Contexts of Dental Patient Management (Course number 2936), 

have the highest number of correlations with clinical classes. Further research is required 

in order to determine if the correlations seen in this study could be used to reliably 

identify at-risk clinical performers. However, the results presented here prove to be a 

promising start. 
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Recommendations 

 While this study provides a beginning in determining at-risk clinical performers, 

there are many questions left unanswered that need to be addressed. Future research 

should be undertaken to refine and test the observations made in this study, making 

comparisons between current student grades and following students to determine if poor 

didactic performance in specific classes can be used to make inferences about future 

clinical performance. A longitudinal study with current students would also allow for an 

examination of external factors which may cause students to be at-risk when they reach 

clinics. 

 There is significant room for further study which may benefit students, faculty 

and patients and provide insights into how possible changes to the dental curriculum may 

be implemented most effectively in the future.
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Table A1 

Reasons for Exclusion of Participants from Data Set 

Graduation Year Number of Students 

Excluded 

Reason for Exclusion 

2011 1 Returning from leave of 

absence 

2011 2 Did not complete in 4 years 

2011 2 Withdrew 

2012 2 Transfer student 

2012 2 Returning from leave of 

absence 

2012 6 Did not complete in 4 years 

2012 2 Withdrew 

2013 2 Transfer student 

2013 3 Returning from leave of 

absence 

2013 1 Did not complete in 4 years 

2013 1 Withdrew 
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Table A2 

Reasons for Exclusion of Classes from Data Set 

Semester / Year in Program Class Number Reason for Exclusion 

Fall / Year 1 1602 Neither Clinical or Didactic 

Fall / Year 1 1991 Pass / Fail 

Spring / Year 1 1603 Neither Clinical or Didactic 

Spring / Year 1 1614 Neither Clinical or Didactic 

Spring / Year 1 1901 Neither Clinical or Didactic 

Summer / Year 1 Educational Rotation Pass / Fail 

Summer / Year 1 Patient Rotation Pass / Fail 

Summer / Year 1 Residency Rotation Pass / Fail 

Summer / Year 1 Service Rotation Pass / Fail 

Summer / Year 1 1707 Pass / Fail 

Fall / Year 2 2614 Neither Clinical or Didactic 

Fall / Year 2 2907 Neither Clinical or Didactic 

Fall / Year 2 2910 Neither Clinical or Didactic 

Summer / Year 2 2501 Pass / Fail 

Summer / Year 2 2991 Significant Curriculum 

Changes 

Summer / Year 3 3012 Pass / Fail 

Summer / Year 3 3013 Pass / Fail 

Summer / Year 3 3014 Pass / Fail 

Fall / Year 4 4901 Pass / Fail 

Fall / Year 4 4991 Pass / Fail 

Spring / Year 4 4012 Pass / Fail 

Spring / Year 4 4013 Pass / Fail 

Spring / Year 4 4100 Pass / Fail 

Spring / Year 4 4200 Pass / Fail 

Spring / Year 4 4300 Pass / Fail 

Spring / Year 4 4541 Pass / Fail 

Spring / Year 4 4622 Pass / Fail 

Spring / Year 4 4671 Pass / Fail 
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Output from Kendall Correlation Analysis 
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Table B1 

Output for Kendall Analysis Comparing Didactic (Years 1 & 2) and Clinical (Year 3) 

  Clinical Classes (Year 3) 

 Class 3001 3002 3003 3005 3006 3007 3008 3011 3015 

D
id

ac
ti

c 
C

la
ss

es
 (

Y
ea

rs
 1

 &
 2

) 

1501 0.637 0.099 0.068 -0.093 -0.131 -0.237 -0.023 -0.264 -0.062 

1521 0.053 0.019 0.051 0.057 0.093 -0.022 0.141 0.161 0.103 

1541 -0.049 -0.019 0.031 0.064 0.110 -0.001 0.129 0.193 0.105 

1551 0.019 -0.049 0.008 0.066 0.051 0.007 0.109 0.163 0.095 

1601 -0.057 -0.018 0.069 0.019 0.053 -0.032 0.103 0.180 0.072 

1621 -0.001 -0.037 0.105 0.072 0.137 0.036 0.114 0.221 0.092 

1651 -0.078 -0.090 -0.002 0.057 0.040 0.074 -0.046 0.058 0.132 

1931 -0.255 -0.129 0.030 0.079 0.170 0.112 0.095 0.194 0.072 

1934 0.128 0.015 0.098 -0.009 0.034 0.024 0.092 0.090 0.071 

1502 -0.534 -0.120 -0.076 0.059 0.119 0.217 0.034 0.218 0.049 

1504 0.067 0.005 0.080 0.115 0.119 0.011 0.024 0.159 0.135 

1508 0.066 0.013 0.076 0.118 0.039 -0.016 -0.007 0.136 0.169 

1542 0.121 0.038 0.030 0.056 0.012 0.040 -0.026 0.048 0.147 

1671 0.060 0.006 0.033 0.067 -0.002 0.020 -0.018 0.165 0.129 

2561 -0.009 -0.037 0.017 0.073 0.069 -0.025 -0.003 0.199 0.134 

2562 -0.163 -0.049 0.049 0.141 0.102 0.130 -0.001 0.225 0.184 

2671 0.011 -0.045 0.069 0.052 0.029 0.026 -0.044 0.096 0.166 

2701 0.069 -0.041 0.032 -0.050 -0.057 0.005 0.000 -0.020 -0.035 

2703 -0.173 -0.049 0.039 0.125 0.087 0.124 0.070 0.180 0.148 

2704 -0.042 -0.073 0.028 0.038 -0.031 0.062 0.063 0.132 0.134 

2721 -0.020 -0.117 0.065 0.015 -0.054 0.037 0.057 0.132 0.090 

2962 0.031 -0.126 0.051 0.082 0.014 0.170 0.027 0.141 0.167 

2702 -0.146 -0.049 0.095 0.120 0.102 0.074 0.022 0.219 0.089 

2722 0.014 -0.037 0.157 0.170 0.097 0.053 0.135 0.219 0.162 

2723 -0.099 -0.100 0.098 0.128 0.109 0.118 0.134 0.240 0.127 

2801 0.125 -0.041 0.148 0.134 0.091 0.124 0.107 0.127 0.106 

2803 -0.223 -0.131 0.046 0.131 0.119 0.187 0.187 0.281 0.157 

2936 -0.110 -0.121 0.160 0.142 0.181 0.089 0.134 0.308 0.144 

2961 -0.118 -0.071 0.016 0.120 0.091 0.130 0.020 0.155 0.075 

2615 -0.164 -0.057 0.115 0.157 0.130 0.087 0.140 0.305 0.107 

2712 -0.094 0.014 0.139 0.168 0.131 0.078 0.093 0.219 0.109 

2908 -0.051 -0.077 0.139 0.178 0.094 0.097 0.143 0.193 0.186 

2911 0.007 -0.045 0.179 0.200 0.187 0.053 0.091 0.217 0.151 

2963 -0.274 -0.066 0.090 0.164 0.161 0.159 0.086 0.226 0.137 

2563 0.128 -0.043 0.135 0.121 0.090 0.037 0.124 0.151 0.106 
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Table B2  

p-values from Kendall Correlation Analysis Comparing Didactic (Years 1 & 2) and 

Clinical (Year 3) 

  Clinical Classes (Year 3) 

 Class 3001 3002 3003 3005 3006 3007 3008 3011 3015 

D
id

ac
ti

c 
C

la
ss

es
 (

Y
ea

rs
 1

 &
 2

) 

1501 0.000 0.158 0.339 0.173 0.059 0.001 0.744 0.000 0.366 

1521 0.361 0.750 0.396 0.315 0.111 0.715 0.016 0.006 0.074 

1541 0.401 0.745 0.609 0.260 0.058 0.988 0.027 0.001 0.070 

1551 0.744 0.414 0.900 0.257 0.386 0.904 0.065 0.006 0.105 

1601 0.329 0.758 0.255 0.748 0.365 0.594 0.081 0.002 0.217 

1621 0.992 0.537 0.081 0.210 0.019 0.548 0.051 0.000 0.113 

1651 0.211 0.151 0.970 0.347 0.518 0.240 0.460 0.350 0.032 

1931 0.000 0.032 0.628 0.177 0.004 0.066 0.113 0.001 0.226 

1934 0.035 0.804 0.115 0.884 0.577 0.699 0.132 0.141 0.240 

1502 0.000 0.059 0.238 0.343 0.058 0.001 0.590 0.001 0.435 

1504 0.255 0.933 0.181 0.045 0.041 0.854 0.686 0.007 0.019 

1508 0.256 0.821 0.204 0.038 0.499 0.786 0.911 0.020 0.003 

1542 0.039 0.523 0.612 0.329 0.831 0.503 0.657 0.416 0.011 

1671 0.310 0.916 0.581 0.243 0.968 0.741 0.753 0.005 0.026 

2561 0.884 0.539 0.779 0.213 0.244 0.681 0.960 0.001 0.024 

2562 0.005 0.412 0.411 0.014 0.079 0.030 0.992 0.000 0.002 

2671 0.855 0.449 0.249 0.365 0.617 0.660 0.454 0.102 0.004 

2701 0.242 0.491 0.597 0.385 0.332 0.939 0.999 0.734 0.549 

2703 0.004 0.412 0.515 0.031 0.138 0.040 0.234 0.002 0.012 

2704 0.480 0.219 0.647 0.515 0.604 0.306 0.286 0.026 0.022 

2721 0.733 0.049 0.287 0.796 0.359 0.534 0.331 0.026 0.125 

2962 0.597 0.033 0.394 0.154 0.807 0.005 0.643 0.017 0.004 

2702 0.013 0.409 0.115 0.036 0.081 0.214 0.703 0.000 0.125 

2722 0.811 0.527 0.008 0.003 0.094 0.373 0.021 0.000 0.005 

2723 0.094 0.093 0.107 0.027 0.065 0.050 0.024 0.000 0.030 

2801 0.034 0.490 0.014 0.020 0.121 0.038 0.068 0.032 0.069 

2803 0.000 0.027 0.442 0.022 0.040 0.002 0.001 0.000 0.007 

2936 0.060 0.039 0.007 0.013 0.002 0.132 0.022 0.000 0.013 

2961 0.048 0.242 0.794 0.041 0.126 0.033 0.740 0.010 0.206 

2615 0.005 0.338 0.058 0.007 0.027 0.150 0.018 0.000 0.067 

2712 0.114 0.809 0.022 0.004 0.026 0.198 0.117 0.000 0.063 

2908 0.385 0.195 0.022 0.002 0.111 0.105 0.016 0.001 0.001 

2911 0.903 0.451 0.003 0.001 0.002 0.377 0.126 0.000 0.010 

2963 0.000 0.287 0.152 0.006 0.008 0.011 0.159 0.000 0.024 

2563 0.031 0.471 0.026 0.037 0.127 0.545 0.037 0.011 0.071 
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Table B3 

Output for Kendall Analysis Comparing Didactic (Years 1 & 2) and Clinical (Year 4) 

  Clinical Classes (Year 4) 

 Class 4001 4002 4003 4004 4005 4006 4007 4008 4011 4014 

D
id

ac
ti

c 
C

la
ss

es
 (

Y
ea

rs
 1

 &
 2

) 

1501 0.637 0.099 0.068 -0.093 -0.131 -0.237 -0.023 -0.264 -0.062 -0.639 

1521 0.053 0.019 0.051 0.057 0.093 -0.022 0.141 0.161 0.103 0.189 

1541 -0.049 -0.019 0.031 0.064 0.110 -0.001 0.129 0.193 0.105 0.259 

1551 0.019 -0.049 0.008 0.066 0.051 0.007 0.109 0.163 0.095 0.202 

1601 -0.057 -0.018 0.069 0.019 0.053 -0.032 0.103 0.180 0.072 0.237 

1621 -0.001 -0.037 0.105 0.072 0.137 0.036 0.114 0.221 0.092 0.207 

1651 -0.078 -0.090 -0.002 0.057 0.040 0.074 -0.046 0.058 0.132 0.138 

1931 -0.255 -0.129 0.030 0.079 0.170 0.112 0.095 0.194 0.072 0.369 

1934 0.128 0.015 0.098 -0.009 0.034 0.024 0.092 0.090 0.071 -0.007 

1502 -0.534 -0.120 -0.076 0.059 0.119 0.217 0.034 0.218 0.049 0.556 

1504 0.067 0.005 0.080 0.115 0.119 0.011 0.024 0.159 0.135 0.112 

1508 0.066 0.013 0.076 0.118 0.039 -0.016 -0.007 0.136 0.169 0.069 

1542 0.121 0.038 0.030 0.056 0.012 0.040 -0.026 0.048 0.147 0.083 

1671 0.060 0.006 0.033 0.067 -0.002 0.020 -0.018 0.165 0.129 0.081 

2561 -0.009 -0.037 0.017 0.073 0.069 -0.025 -0.003 0.199 0.134 0.141 

2562 -0.163 -0.049 0.049 0.141 0.102 0.130 -0.001 0.225 0.184 0.339 

2671 0.011 -0.045 0.069 0.052 0.029 0.026 -0.044 0.096 0.166 0.117 

2701 0.069 -0.041 0.032 -0.050 -0.057 0.005 0.000 -0.020 -0.035 0.085 

2703 -0.173 -0.049 0.039 0.125 0.087 0.124 0.070 0.180 0.148 0.300 

2704 -0.042 -0.073 0.028 0.038 -0.031 0.062 0.063 0.132 0.134 0.151 

2721 -0.020 -0.117 0.065 0.015 -0.054 0.037 0.057 0.132 0.090 0.117 

2962 0.031 -0.126 0.051 0.082 0.014 0.170 0.027 0.141 0.167 0.161 

2702 -0.146 -0.049 0.095 0.120 0.102 0.074 0.022 0.219 0.089 0.227 

2722 0.014 -0.037 0.157 0.170 0.097 0.053 0.135 0.219 0.162 0.176 

2723 -0.099 -0.100 0.098 0.128 0.109 0.118 0.134 0.240 0.127 0.289 

2801 0.125 -0.041 0.148 0.134 0.091 0.124 0.107 0.127 0.106 0.167 

2803 -0.223 -0.131 0.046 0.131 0.119 0.187 0.187 0.281 0.157 0.417 

2936 -0.110 -0.121 0.160 0.142 0.181 0.089 0.134 0.308 0.144 0.290 

2961 -0.118 -0.071 0.016 0.120 0.091 0.130 0.020 0.155 0.075 0.244 

2615 -0.164 -0.057 0.115 0.157 0.130 0.087 0.140 0.305 0.107 0.367 

2712 -0.094 0.014 0.139 0.168 0.131 0.078 0.093 0.219 0.109 0.321 

2908 -0.051 -0.077 0.139 0.178 0.094 0.097 0.143 0.193 0.186 0.169 

2911 0.007 -0.045 0.179 0.200 0.187 0.053 0.091 0.217 0.151 0.208 

2963 -0.274 -0.066 0.090 0.164 0.161 0.159 0.086 0.226 0.137 0.406 

2563 0.128 -0.043 0.135 0.121 0.090 0.037 0.124 0.151 0.106 0.042 
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Table B4 

p-values from Kendall Correlation Analysis Comparing Didactic (Years 1 & 2) and 

Clinical (Year 4) 

  Clinical Classes (Year 4)  

 Class 4001 4002 4003 4004 4005 4006 4007 4008 4011 4014 

D
id

ac
ti

c 
C

la
ss

es
 (

Y
ea

rs
 1

 &
 2

) 

1501 0.000 0.158 0.339 0.173 0.059 0.001 0.744 0.000 0.366 0.000 

1521 0.361 0.750 0.396 0.315 0.111 0.715 0.016 0.006 0.074 0.001 

1541 0.401 0.745 0.609 0.260 0.058 0.988 0.027 0.001 0.070 0.000 

1551 0.744 0.414 0.900 0.257 0.386 0.904 0.065 0.006 0.105 0.001 

1601 0.329 0.758 0.255 0.748 0.365 0.594 0.081 0.002 0.217 0.000 

1621 0.992 0.537 0.081 0.210 0.019 0.548 0.051 0.000 0.113 0.000 

1651 0.211 0.151 0.970 0.347 0.518 0.240 0.460 0.350 0.032 0.027 

1931 0.000 0.032 0.628 0.177 0.004 0.066 0.113 0.001 0.226 0.000 

1934 0.035 0.804 0.115 0.884 0.577 0.699 0.132 0.141 0.240 0.912 

1502 0.000 0.059 0.238 0.343 0.058 0.001 0.590 0.001 0.435 0.000 

1504 0.255 0.933 0.181 0.045 0.041 0.854 0.686 0.007 0.019 0.056 

1508 0.256 0.821 0.204 0.038 0.499 0.786 0.911 0.020 0.003 0.241 

1542 0.039 0.523 0.612 0.329 0.831 0.503 0.657 0.416 0.011 0.158 

1671 0.310 0.916 0.581 0.243 0.968 0.741 0.753 0.005 0.026 0.170 

2561 0.884 0.539 0.779 0.213 0.244 0.681 0.960 0.001 0.024 0.019 

2562 0.005 0.412 0.411 0.014 0.079 0.030 0.992 0.000 0.002 0.000 

2671 0.855 0.449 0.249 0.365 0.617 0.660 0.454 0.102 0.004 0.046 

2701 0.242 0.491 0.597 0.385 0.332 0.939 0.999 0.734 0.549 0.154 

2703 0.004 0.412 0.515 0.031 0.138 0.040 0.234 0.002 0.012 0.000 

2704 0.480 0.219 0.647 0.515 0.604 0.306 0.286 0.026 0.022 0.011 

2721 0.733 0.049 0.287 0.796 0.359 0.534 0.331 0.026 0.125 0.049 

2962 0.597 0.033 0.394 0.154 0.807 0.005 0.643 0.017 0.004 0.007 

2702 0.013 0.409 0.115 0.036 0.081 0.214 0.703 0.000 0.125 0.000 

2722 0.811 0.527 0.008 0.003 0.094 0.373 0.021 0.000 0.005 0.003 

2723 0.094 0.093 0.107 0.027 0.065 0.050 0.024 0.000 0.030 0.000 

2801 0.034 0.490 0.014 0.020 0.121 0.038 0.068 0.032 0.069 0.005 

2803 0.000 0.027 0.442 0.022 0.040 0.002 0.001 0.000 0.007 0.000 

2936 0.060 0.039 0.007 0.013 0.002 0.132 0.022 0.000 0.013 0.000 

2961 0.048 0.242 0.794 0.041 0.126 0.033 0.740 0.010 0.206 0.000 

2615 0.005 0.338 0.058 0.007 0.027 0.150 0.018 0.000 0.067 0.000 

2712 0.114 0.809 0.022 0.004 0.026 0.198 0.117 0.000 0.063 0.000 

2908 0.385 0.195 0.022 0.002 0.111 0.105 0.016 0.001 0.001 0.005 

2911 0.903 0.451 0.003 0.001 0.002 0.377 0.126 0.000 0.010 0.000 

2963 0.000 0.287 0.152 0.006 0.008 0.011 0.159 0.000 0.024 0.000 

2563 0.031 0.471 0.026 0.037 0.127 0.545 0.037 0.011 0.071 0.486 
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Appendix C 

Identification of Classes 
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Table C1 

List of Didactic Classes (Years 1 & 2) 

Class Number Class Name 

1501 General Histology 

1502 Gross Anatomy 

1504 Neurosciences 

1508 Oral Histology 

1521 Biochemistry 

1541 Physiology 

1542 Physiology II 

1551 Microbiology & Immunology 

1601 Dental Anatomy I 

1621 Ethics in Dentistry 

1651 Foundational Skills for Clinic I 

1671 Biomaterials I: Direct Restorative Materials 

1931 Basic and Applied Nutrition 

1934 Prevention of Oral Diseases 

2561 Dental Pharmacology 

2562 Local Anesthesia 

2563 Integrated Biological Sciences II 

2615 Inlay / Onlay 

2671 Biomaterials II: Indirect Restorative Materials 

2701 General Pathology 

2702 Systemic Pathology 

2703 Oral & Maxillofacial Radiology I 

2704 Introduction to Clinic 

2712 Endodontics I:  Simulation 

2721 Periodontology I: Diagnosis / Treatment Planning 

2722 Periodontology II:  Nonsurgical Periodontal Therapy 

2723 Implantology I: Basic Concepts 

2801 OMFS I:  Preclinical Oral and Maxillofacial Surgery 

2803 Internal Medicine 

2908 Fixed Prosthodontics - FRD 

2911 Removable Partial Dentures 

2936 Behavioral Context for Dental Patient Management 

2961 Growth and Development 

2962 Pediatric Dentistry I 

2963 Pediatric Dentistry II 
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Table C2 

List of Clinical Classes (Year 3 & 4) 

Class Number Class Name 

3001  Pediatric Dentistry Clinic 

3002  Endodontics Clinic 

3003  Radiology Clinic 

3005  Prosthodontics Clinic 

3006  Operative Dentistry Clinic 

3007  Oral Surgery Clinic 

3008  Periodontics Clinic 

3011  Orthodontics Clinic 

3015  Diagnosis and Treatment Planning Clinic 

4001  Pediatric Dentistry Clinic 

4002  Endodontics Clinic 

4003  Radiology Clinic 

4004  Special Patient Care Clinic 

4005  Prosthodontics Clinic 

4006  Operative Dentistry Clinic 

4007  Oral Surgery Clinic 

4008  Periodontics Clinic 

4011  Orthodontics Clinic 

4014  Clinical Practice II 

 


