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Abstract 

In 2012, 13% of Obstetrics and Gynecology (Ob/Gyn) physicians failed the American 

Board in Obstetrics and Gynecology (ABOG) written exam, the first step to becoming 

certified following their 48-month residency training.  During their training, Ob/Gyn 

residents take the Council on Resident Education in Obstetrics and Gynecology 

(CREOG) in-training exam.  This annual test was designed, in part, to measure an 

Ob/Gyn resident’s fund of knowledge and may determine their level of preparedness for 

the ABOG written exam.  However, the test is not intended to be the exclusive 

assessment tool utilized by training programs to determine a resident’s medical 

knowledge.  In order to supplement this assessment, educators from one academic 

training program performed monthly evaluations of residents’ medical knowledge using a 

standard instrument, but the accuracy of their assessment was unknown.  A positive 

relationship between faculty evaluations of residents in general gynecology and general 

obstetrics and resident scores in these domains on in-training exam may more quickly 

establish a need for resident remediation to help ensure board exam passage. The purpose 

of this study was to determine if such a relationship exists. Archival in-service exam 

scores and average faculty evaluation scores of medical knowledge in general 

gynecology and general obstetrics were collected at one training program from 2009-

2014 and were used to determine the relationship, if any, between the two sets of scores.  

Data analysis yielded mixed results.  A moderate relationship existed in the area of 

obstetrics in all years with the strongest correlation found in the PGY2 year. The 

gynecology results showed no correlation between the faculty evaluations and the exam 



viii 

scores for the PGY2 and PGY4 years, with only a weak, statistically significant 

correlation in the domain of gynecology for the PGY3 year.  The study concluded that 

faculty may be evaluating technical skill in gynecology rather than medical knowledge 

and that consistent exposure to a core group of supervising educators may have 

contributed to a stronger relationship in the area of obstetrics.  Recommendations for 

future practice to identify earlier opportunities for intervention included training the 

faculty to improve evaluation technique; creating new learning opportunities for the 

residents in the clinical environment, and scheduling more consistent exposure to full-

time, core faculty. 

Keywords: obstetrics and gynecology, resident in-training exam, board specialty written 

exam, faculty evaluations 
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Chapter 1 

Introduction 

Thirteen percent of all Obstetrician-Gynecologists who sat for the American 

Board of Obstetrics and Gynecology (ABOG) Basic Written Examination failed the test 

in 2012 (Noller, Wendel, & Dent, 2013). This may seem like a small number; however, 

passage of the Basic Written Examination is the first step to the certification process by 

ABOG of an Obstetrician-Gynecologist.  Obstetrician-Gynecologists are: 

Physicians who, by virtue of satisfactory completion of a defined course of 

graduate medical education and appropriate certification, possess special 

knowledge, skills, and professional capability in the medical and surgical 

care of the female reproductive system and associated disorders, such that 

it distinguishes them from other physicians and enables them to serve as 

consultants to non-Ob/Gyn physicians and as primary physicians for 

women (American Board of Obstetrics and Gynecology [ABOG], 2013, p. 

4). 

All candidates for certification are required to complete 48 months of graduate 

medical education in an Obstetrics and Gynecology (Ob/Gyn) residency-training program 

accredited by the Accreditation Council for Graduate Medical Education (ACGME) or 

sixty months of training in a Council of the Royal Colleges of Physicians and Surgeons 

of Canada-accredited program. Board certification by ABOG “attests to the physician’s 

professional colleagues and to the public that the Diplomate possesses special knowledge 

and professional capability” (ABOG, 2013, p. 4) in Obstetrics and Gynecology. 
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Upon or near completion of their residency training, a board candidate must 

demonstrate requisite critical thinking skills and application of medical knowledge 

needed to practice competent clinical care in the specialty.  ABOG (2013) states that the 

written exam measures this capability through “single, best-answer, multiple choice 

questions” (p.11) testing the physician’s skills in 

 obtaining needed information;

 interpretation and use data obtained;

 selection, instituting and implementing care;

 management of complications; and

 follow up and continuing care (ABOG, 2013, p.11).

Approximately 60% of all exam questions cover general obstetrics and general 

gynecology.  The remaining 40% of the questions test knowledge of topics in office 

practice/primary and preventative care (30%) and “cross-content topics such as safety, 

genetics, immunology and pharmacology” (ABOG, 2013, p. 11). Some examples of 

topics listed under the heading of Obstetrics include, but are not limited to (a) 

preconception care and counseling, (b) antepartum care, (c) intrapartum care, (d) 

postpartum care, (e) complications associated with pregnancy, (f) induction of labor, (g) 

operative delivery, (h) fetal care, and (i) diseases and disorders coexisting with pregnancy 

(ABOG, 2013). Examples of topics tested under Gynecology include, but are not limited 

to (a) ectopic pregnancy, (b) infertility, (c) sexually transmitted infections, (d) benign and 

malignant conditions of the reproductive tract, and (e) major and minor gynecologic 

surgery, including diagnostic and operative hysteroscopy and laparoscopy (ABOG, 

2013). 
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Statement and Significance of the Problem 

Individual physician examinees are permitted access to their test results 

approximately two to three months following test administration via an online, password-

protected membership page on the ABOG website; however residency program directors 

are not provided with the test results for their individual graduates.  Rather, programs 

receive information each year via a separate online, password-protected membership 

page that displays a board exam passage percentage for its graduates for the previous 

three-year period.  ABOG does not provide test results to the programs for their 

individual residents in order to protect the confidentiality of the examinee (Noller et al., 

2013). 

In spite of the fact that Ob/Gyn programs do not have access to written board test 

results for their residents, ACGME-accredited residency programs are held accountable 

for the board exam passage percentage rates of their graduates.  In fact, these passage 

rates are one factor used to measure the quality of a training program.  The ACGME 

Residency Review Committee (RRC) for Obstetrics and Gynecology judges a program 

non-compliant if their ABOG pass rate fails to reach “at least 80 percent for first-time 

takers of the examination in the most recently defined three-year period” (Potts, Ciotti, 

Bienstock, & Turner, 2013, p. 50). Programs that are significantly non-compliant with the 

ACGME common program requirements and/or RRC specialty-specific program 

requirements may jeopardize their accreditation status. 

Although programs are held accountable to the ACGME for their board passage 

rates, it is difficult for larger programs to determine performance on the exam by each of 

their graduating residents.  As such, programs are left to verify success or failure through 
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examinee self-report; however, communication regarding testing performance is 

unreliable.  Therefore, programs are unable to retrospectively review the educational 

portfolio of a resident to identify lapses in medical knowledge and potentially intervene 

with remediation for other residents who may similarly be at risk for failure of the Basic 

Written Examination.  A commentary authored by Ratan, Pica and Berkowitz (2008) in 

Obstetrics and Gynecology outlined a blueprint for instituting a comprehensive 

remediation program to improve residency outcomes.  Identification of the resident’s area 

or areas of weakness is the initial step in the remediation process. Faculty evaluations of 

resident performance are often the first indicator of a need for remediation to improve 

performance outcomes.  Of the six domains assessed in residency training, one is medical 

knowledge (Ratan, Pica, & Berkowitz, 2008). 

How can Ob/Gyn program directors best identify residents at risk for board exam 

failure and in need of remediation? One possible solution is to utilize the scores for the 

Council on Resident Education in Obstetrics and Gynecology (CREOG) in-service exam, 

which is held in January of each year.  Studies published prior to the development of the 

ABOG score-reporting system noted a positive correlation between CREOG scores and 

passing board exam scores at various levels of residency training (Armstrong et al., 2007; 

Brustman et al., n.d.; Spellacy, Carlan, McCarthy, & Tsibris, 2006; Withiam-Leitch & 

Olawaiye, 2008).  However, the CREOG exam only occurs once per year.  The need to 

reliably assess medical knowledge of individual residents more frequently is significant 

to timely intervention and successful remediation. 

One ACGME-accredited Obstetrics and Gynecology residency program educated 

residents using a curriculum designed to meet the educational objectives as outlined by 
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CREOG and assessed their performance using an evaluation system based on the six 

ACGME core competencies: (a) patient care, (b) systems-based practice, (c) practice-

based learning and improvement, (d) professionalism, (e) interpersonal and 

communication skills, and (f) medical knowledge (Accreditation Council for Graduate 

Medical Education [ACGME], 2014).  All residents were trained on month-long rotations 

focused on normal and high-risk obstetrics, office gynecology, and operative gynecology.  

Upon the conclusion of each rotation, residents received a summative evaluation of their 

performance in each of the core competencies as assessed by their educators.  

Research Question 

The purpose of this study was to determine whether faculty evaluation scores of 

residents’ medical knowledge in general obstetrics and general gynecology at one 

Obstetrics and Gynecology training program positively correlated to resident 

performance in general obstetrics and general gynecology as assessed on the CREOG in-

service examination.  

Given the statement of the problem, the following research question was posed: 

What is the relationship between faculty assessment of a resident’s medical knowledge in 

general obstetrics and general gynecology and a resident’s scores in these domains on the 

CREOG in-service exam? 

Conceptual Frameworks for Assessment of Medical Knowledge 

Cooke, Irby and O’Brien (2010) observed that within the medical specialties, 

“nuanced judgment is paramount” (p. 133) in order to formulate a differential diagnosis.  

(Cooke, Irby, & O’Brien, 2010). 
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Therefore, medical knowledge serves as the foundation upon which clinical 

decision-making and the development and execution of a patient treatment plan is built.  

CREOG defines this construct such that residents should (a) “demonstrate an 

investigative and analytic-thinking approach to clinical situations” (Carey et al., 2013, p. 

2) and (b) “develop a sound understanding of the basic science background of women’s

health and apply this knowledge to clinical problem solving, clinical decision-making, 

and critical thinking” (Carey et al., 2013, p. 2).  

An appropriate fund of medical knowledge must be attained by a resident prior to 

completion of specialty training to ensure successful passage of the written board exam 

and adequately prepare a trained physician for independent practice.  A resident’s 

knowledge base is assessed by each training program through objective measures such as 

performance on an annual in-service examination and via subjective evaluation provided 

by faculty educators assessing a trainee’s fund of knowledge in a clinical environment. 

The conceptual framework for medical knowledge is two-fold.  Bloom’s 

Taxonomy provides the progressive structure for the measurement of objectives in an 

educational environment and Miller’s Pyramid creates a foundation for assessment of a 

physician’s performance in a clinical environment. 

Bloom’s Taxonomy 

First published in 1956, Bloom’s Taxonomy created a structure for the 

measurement of educational objectives. The taxonomy is divided into three domains, 

cognitive, affective and psychomotor, with each domain further segmented into leveled 

categories (Bloom, 1984).  Benjamin Bloom’s initial volume of work focused on the 
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cognitive domain in which he formulated a structure that subdivided the learning process 

into six progressive steps: 

1. Knowledge 

2. Comprehension  

3. Application  

4. Analysis  

5. Synthesis 

6. Evaluation (Bloom, 1984). 

These steps were later revised by Anderson & Krathwohl in 2001 (as cited by Kern, 

Thomas, & Hughes, 2009) as follows:  

1. Remember 

2. Understand 

3. Apply 

4. Analyze 

5. Evaluate 

6. Create (Kern et al, 2009 p. 49).   

As illustrated in Figure 1.1, the construct remember lies at the base of the revised 

hierarchy of cognitive skill.  Attainment and recollection of knowledge must be achieved 

in order to move through the process of cognition. As applied to residency education, 

attainment of medical knowledge is prerequisite to the interpretation of knowledge 

(understand) required for the appropriate application (apply) in a clinical encounter.  As a 

resident’s critical thinking skills and experience evolves, so too does the ability to 

characterize, organize and differentiate (analyze) the information attained from various 
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resources, appraise (evaluate) the characteristics of the data and reassemble data to 

produce (create) differential diagnoses and formulate plans for patient care (Kern et al., 

2009).  

 

Figure 1.1.  Taxonomy of the Cognitive Process. Adapted from Curriculum Development 

for Medical Education, by D. Kern et al., 2009, p. 49. Copyright 2009 by Johns Hopkins 

University Press. 

 

Miller’s Pyramid 

  In 1990, Dr. George Miller was invited to author a review subsequently 

published in the September issue of Academic Medicine.  His review included a newly-

developed progressive, four-level framework for assessing skills, competence and 

performance in the clinical setting. Specifically, he stated “no single assessment method 

can provide all the data required for judgment of anything so complex as the delivery of 

professional services by a successful physician” (Miller, 1990, p. S63).  His proposed 

empirical framework, now commonly known as Miller’s Pyramid, describes the 

longitudinal manner in which a resident physician should develop and attain knowledge 

Create

Evaluate

Analyze

Apply

Understand

Remember
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and skills as training advances.  Shown in Figure 1.2 the construct knows serves as the 

base of the pyramid.  Similarly to Bloom’s Taxonomy, this level represents the 

knowledge a physician in training must have before progressing to the more complex 

cognitive skills performed and assessed in the clinical environment (Miller, 1990).  As 

the knowledge is acquired and comprehension of that knowledge develops (knows), 

trainees are entrusted to demonstrate application of their knowledge under direct 

supervision in a clinical environment (knows how). As training advances through the 

final years, residents are entrusted to instruct and lead teams of lower level residents and 

medical students under direct faculty supervision (shows how).  Once training is 

successfully completed and a resident is deemed competent to act as a consultant to their 

peers, they are free to enter independent practice (does). 

 

Figure 1.2. Miller’s Pyramid of Assessment. Adapted from “The assessment of clinical 

skills/competence/performance,” by G.E. Miller, 1990, Academic Medicine: Journal of 

the Association of American Medical Colleges, 65 (9 Suppl.), p. 63-7. Copyright 1990 by 

the Association of American Medical Colleges. 

 

 Bloom’s Taxonomy and Miller’s Pyramid provide the conceptual frameworks for 

assessment of medical knowledge.  However, in order to attain a complete understanding 

Does

Shows how

Knows how

Knows
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of the background and significance of this study, it is important to first define the 

independent and dependent variables of the research question. 

Definition of Terms 

 Faculty. Faculty is defined as teaching physicians in obstetrics or gynecology 

who are responsible for resident supervision, clinical instruction, giving daily 

verbal formative feedback, and providing monthly written summative 

evaluations of resident performance. 

 Resident. In this study, a resident is a learner in any post-graduate year (PGY) 

of their four-year training in Obstetrics and Gynecology.  

 Medical Knowledge. CREOG designates medical knowledge as the 

demonstration of “an investigative and analytic thinking approach to clinical 

situations and development of a sound understanding of the basic science 

background of women’s health” (Carey et al., 2013, pp. 2). 

 Obstetrics. Obstetrics is the branch of medical science associated with the 

care of women through the course of childbirth. 

 Gynecology. Gynecology is the branch of medical science associated with the 

general primary and preventative care and treatment of diseases for women. 

 Evaluations. Evaluations are the instruments used to by faculty to record their 

monthly summative assessment of the medical knowledge demonstrated by a 

resident in general obstetrics or general gynecology. 

 Assessment. Assessment is defined as the formulated subjective opinion of 

the teaching faculty based on information exchanged with residents in the 

learning environment. 
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 CREOG exam scores. CREOG exam scores are the measurement of the 

cognitive understanding a resident develops during the course of training in 

obstetrics and gynecology.  The exam is standardized such that “scores [are] 

calculated with a mean of 200” (Council on Resident Education in Obstetrics 

and Gynecology [CREOG], 2009, p. 2). 

A search through existing literature was conducted in order to review the history and 

importance of assessment and quality measures in resident education, to find previous 

studies of a similar nature, and to inform the research process. The research variables 

comprised a majority of the keywords used in the search and subsequent review of the 

literature. 
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Chapter 2 

Review of the Literature 

The purpose of this study was to determine whether assessment scores of resident 

medical knowledge in general obstetrics and general gynecology given by faculty in one 

Obstetrics and Gynecology residency program positively correlated to resident 

performance in general obstetrics and general gynecology as assessed by the Council for 

Resident Education in Obstetrics and Gynecology (CREOG) in-service examination.  The 

determination of the relationship was important in order to inform a timely remediation 

process and to aid a resident’s ability to pass the American Board of Obstetrics and 

Gynecology (ABOG) Basic Written Examination.  

Since the written ABOG exam is a high-stakes assessment of medical knowledge 

attained by each individual board candidate and because the Accreditation Council for 

Graduate Medical Education (ACGME) uses written board exam passage rates as a 

measure to determine residency program quality, this review of the literature was 

conducted to include a history of the ACGME and its importance to the field of medicine.  

Also searched and reviewed were historical literature on CREOG and its purpose in 

Obstetrics and Gynecology education as well as historical information on the CREOG in-

service exam.  Prior studies conducted on in-service exam to board exam correlation in 

Obstetrics and Gynecology and other fields of medicine and previous research studies on 

the relationship between faculty assessments of resident performance and resident in-

training exam scores were also sought for this review. 
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History of Graduate Medical Education and the ACGME 

Surgeon William Stewart Halsted was famous amongst his peers for his 

experiments and innovations in both medicine and dentistry. Although widely known as a 

drug addict, he helped revolutionize medicine by developing and teaching modern 

surgical techniques at the institution he co-founded in 1890, the Johns Hopkins 

University School of Medicine (Johns Hopkins Medicine, n.d.).  His contributions to 

physician learning included the establishment of the first modern surgical education 

program in the United States.  Trainees in his program were referred to as residents 

“because they were required to live in the hospital, working endless hours with typically 

little vacation” (Joyner, 2004, p. 34). 

While other medical education programs were being established, there were few 

regulations within the various disciplines.  The American Medical Association (AMA) 

soon began to devise “standards for medical schools, specialty medical boards, hospital 

internship programs, medical specialty training, and other areas of health care” 

(Taradejna, 2007, para. 7). The AMA enlisted the expertise of Abraham Flexner, a well-

known educator, who was tasked to review the medical school system throughout the 

United States and Canada.  The resulting report, published in 1910 and known as the 

Flexner Report, was a scathing review of the medical education system.  His findings led 

to the dissolution of several medical schools and established a curriculum for medical 

education based on the model used at Johns Hopkins (Joyner, 2004). 

 In 1912, the Federation of State Medical Boards (FSMB) was formed to 

encourage cooperation amongst independent medical boards to set standards for 

physician licensure.  Between 1920 and 1940 these boards began to define qualification 
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standards for specialty physicians.  During this 20-year time span, in 1930, the American 

Board for Obstetrics and Gynecology, or ABOG, was created and by 1940, “the AMA 

Council on Medical Education, American Board of Internal Medicine, and American 

College of Physicians collaborated to form the Conference Committee in Graduate 

Training in Internal Medicine, a precursor to the Residency Review Committee for 

Internal Medicine” (Taradejna, 2007, para. 16).  

By the 1960s, each of the medical specialties had formed a Residency Review 

Committee (RRC) to provide independent oversight of the educational standards of their 

trainees.  With the passage of the Medicare bill and its implementation in 1966, the 

United States federal government began to make payments to teaching hospitals to fund 

the education of physician trainees - graduate medical education became a matter of 

public policy.  As each RRC was providing distinct governance over their respective 

specialties, the demand by government and medical groups alike for one governing body 

began to grow (Taradejna, 2007).  By 1981, the ACGME was established as a “private, 

nonprofit council that evaluates and accredits residency programs in the United States 

[with a mission] to improve health care by assessing and advancing the quality of resident 

physicians' education through exemplary accreditation” (Accreditation Council of 

Graduation Medical Education [ACGME], n.d., para. 1).  Nasca, Philibert, Brigham and 

Flynn (2012) stated that the ACGME focuses on program quality through “structure, an 

increased amount and quality of formal teaching, a fostered balance between service and 

education, [and] resident evaluation and feedback” (p. 1051).  The ACGME also seeks 

the elimination of a vast variability in training experiences amongst residents and 

enforces mandated duty hour requirements (Nasca et al., 2012). Furthermore, the 



15 

 

 

organization attempts to encourage innovation and autonomy within each training 

program while operating under these strict curricular guidelines. 

In 1999, the ACGME defined the six dimensions of clinical competency that were 

considered core to the education of all physician trainees. These core competencies 

included (a) patient care, (b) interpersonal and communication skills, (c) systems-based 

practice, (d) practice-based learning and improvement, (e) professionalism and (f) 

medical knowledge (ACGME, 2014).  Programs were required to formally assess all 

residents in each of these competencies (Nasca et al., 2012).  For Obstetrics and 

Gynecology, the CREOG in-service examination was designed to be a measure of a 

resident’s cognitive attainment (Cox et al., 1994; Visscher, 1984).  The exam results 

subsequently and commonly served as one assessment to meet the ACGME standard for 

resident competency in medical knowledge. 

The CREOG In-service Examination 

 The Council on Resident Education in Obstetrics and Gynecology, or CREOG, 

was formed in 1967 as a resource to provide support to residents and their educators who 

work “toward the goal of promoting and maintaining high standards for obstetric and 

gynecologic education” (Visscher, 1984, p. 253).  In 2014, the Council consisted of 15 

members and two American College of Obstetrics and Gynecology (ACOG) staff 

members.  Among CREOG’s achievements include the coordination and/or development 

of 

 a co-sponsored national conference; 

 leadership training for residents; 
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 faculty development workshops including a program director school and the 

annual CREOG Education Retreat; 

 Educational Objectives: A Core Curriculum in Obstetrics and Gynecology; 

and 

 the annual in-service exam. 

Program directors and other faculty utilize Educational Objectives: A Core 

Curriculum in Obstetrics and Gynecology (Carey et al., 2013) as a primary resource to 

develop a curriculum for residents to master the ACGME core competencies and enable 

them to become board certified obstetrician-gynecologists.  Rather than written as a 

prescribed set of rules, these objectives are intended to be used as an adaptable guide for 

the development of educational programs regardless of the variability of institutional and 

training resources available to any residency program leadership (Carey et al., 2013). The 

objectives are applied to the various methods employed to educate trainees in a multitude 

of environments including the clinical inpatient setting, the outpatient ambulatory setting, 

the classroom, simulation training settings, operating rooms, research laboratories and the 

trainees’ own independent study.   

Development for the Ob/Gyn in-service exam began in 1968 and it was first 

administered in 1970.  CREOG standardized the Obstetrics and Gynecology exam such 

that there is no passing or failing score.  Rather, scores are calculated in order that the 

mean overall score compared to all years is equal to 200 with a standard deviation of 20 

(CREOG, 2009, 2010, 2011, 2012, 2013).  Although there is no pass or fail score to be 

attained by an examinee, a study conducted by Cox et al. (1994) concluded at that time 

that 58% of all residency program directors “agreed strongly that the CREOG in-training 
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examination is a good measure of resident cognitive knowledge, and that the scores were 

consistent with their perception of the individual residents’ knowledge” (p. 1052).  Most 

program directors also agreed that “the examination helps shape their educational 

programs, both in planning teaching conferences and developing” (Cox et al., 1994, p. 

1052) remediation plans for underperforming residents.  Furthermore, trainees who 

participated in the study felt overall that “the examination is an accurate or somewhat 

accurate assessment” (Cox et al., 1994, p.1052) of their medical knowledge.  The sum of 

a resident’s training experience, inclusive of a solid fund of medical knowledge in 

Obstetrics and Gynecology, must adequately prepare them for safe practice and eligibility 

for board certification from the American Board of Obstetrics and Gynecology (ABOG). 

The American Board of Obstetrics and Gynecology (ABOG)  

The American Board of Obstetrics and Gynecology, or ABOG, was founded in 

1930 with the following purposes: 

  “To arrange and conduct examinations and/or other procedures to test 

the qualifications of voluntary candidates for certification and 

recertification” (ABOG, 2013, p. 20); 

 To issue certificates or any other evidences of professional knowledge 

to eligible physicians whom [the] Corporation considers to have 

demonstrated special knowledge and professional qualifications 

relating to Obstetrics and Gynecology, which Certificates or any other 

evidences of professional knowledge may, at the discretion of this 

Corporation, be valid only for a limited period of time (ABOG, 2013, 

p. 20); and 
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 To determine, from time to time, whether physicians who have been 

issued Certificates or other evidences of professional knowledge have 

continued to maintain their professional qualifications, and to issue 

Certificates for Recertification, Maintenance of Certification, or other 

evidences of professional knowledge to those physicians who 

successfully demonstrate continued maintenance of such qualifications 

(ABOG, 2013, p. 20). 

Candidates for ABOG certification become eligible on a voluntary basis and with 

limited exception, to take the Basic Written Examination upon successful completion of 

four years of training in an ACGME-accredited Obstetrics and Gynecology residency 

program or upon successful completion of five years of residency training in a program 

accredited by the Council of the Royal College of Physicians and Surgeons of Canada 

(ABOG, 2013). 

Relationship of the ABOG Written Exam to the CREOG Exam 

By 2010, ABOG no longer provided score reports indicating each individual 

resident’s written exam performance to residency program directors. Although a resident 

may have been unsuccessful in passing the exam, it was no longer possible for program 

directors to retrospectively review a trainee’s educational portfolio for evidence of lapses 

in knowledge or missed opportunities for intervention and remediation.  Program 

directors were also unable to use this information to aid other residents in appropriate 

written board exam preparation.  Rather, they were left to determine the likelihood of 

ABOG passage for residents based on their CREOG in-service exam scores.   
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A search through the literature uncovered multiple studies across several medical 

specialties indicating a positive correlation to in-service exam scores and written board 

exam passage.  A study conducted by Duke University found a significant positive 

relationship between the Otolaryngology Training Examination and the passage rate of 

first-time examinees on the American Board of Otolaryngology Written Qualifying 

Examination (Puscas, 2012). Similarly, a positive correlation was found between both the 

Neurology in-training examination and the Psychiatry in-training examination and part 

one of the American Board of Psychiatry and Neurology exam (Juul et al., 2009; Juul et 

al., 2013). Studies were also reviewed in Child and Adolescent Psychiatry, Internal 

Medicine, and Preventive Medicine, all of which yielded moderate to significant 

correlations between trainee performance on board exams and in-training exams (Bedno, 

Soltis, Mancuso, Burnett, & Mallon, 2011; Holmboe, Rodak, Mills, McFarlane, & 

Schultz, 2006; Juul et al., 2013). 

A search for literature in the field of Obstetrics and Gynecology produced four 

published studies that addressed the relationship between resident CREOG scores and 

ABOG passage rates.  An article appeared in 2006 in the Journal of Reproductive 

Medicine that indicated that there was a positive, statistically significant correlation 

between the ABOG Basic Written Examination score and the score achieved on the 

CREOG exam during a resident’s third year of training, although the scores of only 26 

residents were utilized to draw this conclusion (Spellacy et al., 2006). An undated 

abstract presented evidence that residents who took the CREOG exam during the PGY4 

year and achieved an overall score greater than or equal to 201 produced a 95% board 

exam passage rate.  Conversely, scores of less than 201 produced a 25% first-time failure 
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rate on the board exam (Brustman et al., n.d.).  Armstrong et al. (2007) published 

research in Military Medicine which demonstrated that Ob/Gyn residents who achieve an 

overall score of 200 or greater on the CREOG exam in any year of training passed the 

ABOG written exam (Armstrong et al., 2007).  Finally Withiam-Leitch and Olawaiye 

(2008) published evidence suggesting a weak correlation between CREOG exam scores 

and ABOG written exam passage.  Specifically, their data revealed that 94% of CREOG 

examinees who achieved an overall score above 187.5 would pass the ABOG exam, but 

demonstrated that only 43% of ABOG examinees with overall scores less than 187.5 

would fail the written test.  The authors called for programs to utilize additional means to 

assess a resident’s medical knowledge (Withiam-Leitch & Olawaiye, 2008). 

Taken together, the available evidence showed that achieving the mean overall 

score of 200 or above on the exam would likely indicate passage of the written board 

examination on the first attempt.  However, these studies were limited in scale and thus, 

they may have been hampered by varying factors.  These factors include possible 

alterations to the exam from year-to-year, resident CREOG exam preparation, and 

resident preparation for the ABOG Basic Written Examination.  

Correlation of Faculty Evaluations to In-training Exam Scores 

Although a need exists to quickly identify deficiencies in a resident’s performance 

for the purposes of remediation, few additional methods beyond the in-training exam are 

in place to reliably assess medical knowledge.  Periodic faculty evaluations may be the 

most common and readily available means utilized to identify a trainee’s area of 

weakness.  However, a paucity of literature has been published that examined the 

correlation between faculty assessments of medical knowledge and resident performance 
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on in-training exams.  In fact, during this literature review, only two studies on this topic 

were uncovered that were published within the last 10 years and none were found within 

the specialty of Obstetrics and Gynecology. 

In 1995, the Department of Surgery at the University of Kentucky conducted 

research to determine, in part, if a relationship existed between periodic ward evaluations 

and intern performance on the American Board of Surgery In-Training Examination 

(ABSITE).  Their results indicated that the total score achieved by the intern on the exam 

did not correlate to the scores assigned by the faculty on the ward evaluations (Schwanz, 

Donnelly, Sloan, Johnson, & Strodel, 1995). 

A cooperative study was carried out by the Departments of Internal Medicine at 

the Naval Medical Center in Portsmouth Virginia, the National Naval Medical Center in 

Bethesda, Maryland and the Department of Medicine at the Uniformed Services 

University of the Health Sciences in Bethesda, Maryland to determine if the faculty were 

able to accurately predict resident scores on the in-training examination (Hawkins, 

Sumption, Gaglione, & Holmboe, 1999).  The methodology used in this study varied 

from the methodology used by Schwanz et al. (1995).  Evaluation scores were not 

compared to in-training exam results to determine if faculty accurately predicted success 

on the exam, but rather faculty were polled as to their predictions of exam results within a 

certain scoring range as well as asked to indicate the amount of time they spent with each 

resident whose score they attempted to predict.  Scores were divided into three ranges, or 

tertiles, which were defined as upper, middle and lower with the lower tertile identified as 

equal to or less than the 35th percentile. Faculty were only able to predict the correct 

tertile with 50% accuracy.  Based on these results, the authors concluded that the faculty 
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were unable to accurately assess the medical knowledge of the residents they are 

responsible for training (Hawkins et al., 1999).  

Research conducted at the University of Pennsylvania utilized resident scores 

from the American Board of Anesthesiology/American Society of Anesthesiologists In-

Training Examination (ITE) and resident educational portfolios as a means to evaluate 

performance during an obstetric-anesthesia rotation.  The author compared the faculty 

evaluation scores to resident performance on the ITE and initiated an analysis and found 

no correlation between the evaluation scores and resident performance on the 

examination.  Further, the study concluded that faculty may be assessing the residents’ 

application of medical knowledge rather than the depth of knowledge each resident 

possesses (Gaiser, 2010). 

Lastly, and most recently, an analysis was performed within the Department of 

Emergency Medicine at Weill Cornell that tested the relationship between faculty 

assessment of residents’ medical knowledge and resident performance on the Emergency 

Medicine in-training examination.   Exam scores for all residents were collected over a 

six-year period and compared to the quarterly summative faculty evaluation scores the 

residents simultaneously received in the areas of medical knowledge and overall clinical 

competence. Results indicated that faculty assessment of the residents’ medical 

knowledge moderately correlated to the residents’ performance on the in-training exam.  

The authors concluded that the faculty’s assessment of medical knowledge may actually 

“represent a construct that is distinct and separate from the medical knowledge assessed 

by the in-training exam” (Ryan, Barlas, & Pollack, 2013, p. 586). 
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This in-depth review of the literature found that programs across a wide variety of 

medical specialties conducted research that produced inconsistent results.  The literature 

review revealed a need to study the relationship between faculty evaluation scores in the 

domain of medical knowledge and scores from the annual CREOG in-service 

examination in order to answer the research question.   

A methodology similar to the Ryan, Barlas, and Pollack (2013) study was utilized 

in an attempt to determine the relationship between faculty members’ perception of the 

residents’ fund of medical knowledge and the residents’ scores in general gynecology and 

general obstetrics on their annual Ob/Gyn in-training exam.  The analysis of the data 

included quantitative test results and evaluation scores gathered over a period of six 

years, from 2009-2014. 
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Chapter 3 

Methodology 

The purpose of this research study was to examine the relationship, if any, 

between one teaching faculty’s evaluation scores of residents’ medical knowledge in 

general obstetrics and general gynecology and the residents’ scores in these areas on the 

Council for Resident Education in Obstetrics and Gynecology (CREOG) in-service exam.  

A quantitative approach to this correlational study was utilized.  The results were 

analyzed and used to describe the accuracy with which the faculty assess a resident’s 

medical knowledge as compared to the exam results.  Evidence of a positive relationship 

between the paired data is significant to inform timely intervention for residents should 

remediation become necessary due to lapses in medical knowledge. 

Research Question 

Given the purpose of the study, the following research question was posed: What 

is the relationship between faculty assessment of a resident’s medical knowledge in 

general obstetrics and general gynecology and a resident’s scores in these domains on the 

CREOG in-service exam? 

Study Participants 

 The Obstetrics and Gynecology (Ob/Gyn) residency training program subjected to 

this study was comprised of a 48-month curriculum designed to develop a trainee’s 

cognitive, psychomotor and affective skills in the areas of general obstetrics and general 

gynecology.  Additionally, the program offered exposure to a number of obstetrics and 

gynecology subspecialties.  These subspecialties included gynecologic oncology, 

maternal-fetal medicine, pediatric and adolescent gynecology and reproductive 
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endocrinology and infertility. Resident performance in the six Accreditation Council for 

Graduate Medical Education (ACGME) core competencies was measured throughout 

each year of training. Successful completion of the training program was intended to lead 

physicians to specialty board certification from the American Board in Obstetrics and 

Gynecology (ABOG). The research population included current and former residents 

from one of the largest academic training programs in the United States.  Data collected 

from post-graduate years (PGY) two through four were analyzed.  

Instrumentation 

The instruments used to collect and compare these data included an assessment 

tool distributed each month to faculty via a web-based evaluation system.  In addition, 

data were gathered from the individual resident’s CREOG exam score reports.  CREOG 

delivered these reports to the program approximately four to six weeks following the 

administration of the test in January of each year.  

Evaluation Instrument 

A web-based platform was utilized by this study’s participating institution across 

all medical specialties.  Its purpose was to provide training program assistance to create 

rotation schedules, monitor resident work duty hours, and generate and coordinate the 

delivery of the summative evaluation instruments to the users’ email addresses. 

As residents progressed through the curriculum, they rotated on a monthly basis 

to a number of teaching facilities where they were educated by faculty in the various 

aspects of obstetrics or gynecology.  Residents were taught using a hybrid method that 

included didactic instruction in the classroom, learning and practice in the clinical 

environment and independent reading and completion of homework as assigned.  As 
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residents advanced through their training, they were expected to develop an increased 

knowledge base and progressively independent responsibility for the treatment and 

management of patients while under the direction and supervision of board-certified 

faculty.  Throughout any given month, educators provided residents with verbal 

formative feedback to aid their development and concluded the month by completing a 

written summative evaluation of the residents’ performance.  Concurrent to the 

instruction, the program coordinator entered the names of the faculty evaluators and the 

resident learners into the online evaluation system, specified the type of evaluation to be 

generated, and assigned the date of electronic delivery of the assessment instrument.   

The evaluation instrument for this residency program has been in use since 2008 

and its implementation coincided with the implementation of the web-based system.  It 

was divided into six constructs representing the six ACGME core competencies with 

items designed to measure a resident’s development in gynecology or obstetrics using a 

five-point Likert scale (Below Expectations – Exceeds Expectations).  The instrument 

varied slightly per resident PGY level and reflected the changing expectations residents 

were required to meet as training progressed.  Additionally, two versions of the 

instrument existed for each training level – one for performance on obstetric-based 

rotations and one for performance on gynecologic rotations – for a total of eight 

variations.  Medical knowledge was assessed together with patient care and was 

subdivided on the evaluation form into (a) fund of knowledge, (b) treatment plans, (c) 

gynecologic or obstetric emergencies, (d) surgical skills, and (e) basic procedures in 

gynecology or obstetrics. 
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For the purposes of this study, the evaluation data compared to exam scores were 

limited to the average resident scores for fund of knowledge. Data from all other 

evaluation categories were excluded.  Fund of knowledge was selected for inclusion in 

this study as it was deemed the construct most closely matching the purpose of the 

CREOG in-service exam, which “measures the cognitive objectives of residency 

training” (CREOG, 2013, p.1). 

History and Validity of the Evaluation Instrument 

Information on the history and validity of the evaluation instruments was not 

available and was unknown during the period of data collection.  In order to seek 

background information regarding the origin of the instrument, an interview was 

conducted with the former residency program director (PD) who established the 

evaluation system in use at this program.   

During the interview, the former PD explained that, in an attempt to facilitate 

faculty assessment of resident performance, the Ob/Gyn Residency Review Committee 

(RRC) developed evaluation templates that were available for use by all programs at each 

program director’s discretion. After an initial review, the PD deemed these instruments 

inadequate for use in the program believing that the RRC evaluations did not fully 

measure the constructs the faculty were required to assess during a formal summative 

evaluation of a resident’s performance.  In order to address a need for appropriate 

assessment tools, the PD developed new, comprehensive evaluation instruments that were 

designed to measure performance in the ACGME core competencies for all residents at 

all training levels.  The program faculty reviewed the new evaluations and their feedback 

was applied to revise the instruments.  These revised instruments were customized per 
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PGY level and constructed with items that reflected the changing performance 

expectations as residents progressed through their training.   When the instruments were 

finalized, a faculty development session was scheduled to train the educators on the use 

of the new evaluation tools.  No psychometric tests for internal consistency or validity 

were performed to assess the reliability and to validate these instruments (A. Shumaker, 

personal conversation, June 16, 2015). 

CREOG Testing Reports 

The CREOG exam was administered in a classroom environment over a period of 

two consecutive days during the third week in January of each year.  Residents of the 

participating program were under mandate to take the test and excused absences were 

limited to medical emergencies or extended leaves of absence from the program that 

coincided with the testing dates.  Approximately half of the residents sat for the exam on 

the first testing day while the remainder of the trainees took the exam on the following 

day.  The timed, single-answer, multiple-choice test consisted of two testing booklets. 

Residents were provided with two and a half hours to complete 165 questions in the first 

book and two and a half hours to complete 165 questions in the second book with a brief 

30-45 minute lunch break between testing booklets.  Approximately four to six weeks 

following the completion of the exam, CREOG issued testing data to the training 

programs.  These data included the Executive Summary and individual resident score 

reports.   

The CREOG score reports consisted of three overall scores:  (a) the overall 

standardized score compared to all residents in all training years, (b) the standardized 

score compared to all residents in the same year of training, and (c) the total percentage 
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of correct answers.  In addition, the reports were divided into the following seven testing 

objectives:  

 General Considerations 

 Genomics 

 Gynecology 

 Obstetrics 

 Oncology 

 Primary and Preventive Ambulatory Health Care 

 Reproductive Endocrinology 

Each resident also received a percentage score indicating the total number of items 

correct per objective (CREOG, 2009, 2010, 2011, 2012, 2013). 

Reliability and Validity of the CREOG In-service Exam 

The reliability coefficients of administered exams were published each year in the 

Executive Summary report.  CREOG stated in each report that “a reliability coefficient of 

.70 or higher is considered sufficiently accurate to provide diagnostic feedback to 

examinees” (CREOG, 2013, p. 2).  Because test length affects reliability, CREOG 

determined these coefficients after removing the effect of the length of the exam by 

calculating reliability for 100 items (CREOG, 2009, 2010, 2011, 2012, 2013).  The 

reliability coefficients for the exam in each year were similar, which demonstrated that 

the “overall quality of the exams [was] comparable” (CREOG, 2013, p. 2).  These data 

for exam years 2009-2013 appear in Table 3.1.   
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Table 3.1 

Reliability Coefficients for the CREOG In-service Exam for years 2009-2013 

Exam Year Reliability Coefficient for 100 Items 

2009 .70 

2010 .73 

2011 .72 

2012 .72 

2013 .69 

Note. Adapted from Executive summary to program directors, p. 4, by Council on 

Resident Education in Obstetrics and Gynecology, 2010, 2012, 2013, Washington, D.C.: 

Council on Resident Education in Obstetrics and Gynecology. 

 

As published in each annual Executive Summary report, CREOG presented 

national data supporting the construct validity of the examination scores (CREOG, 2009, 

2010, 2011, 2012, 2013).  In order to establish validity of the test, CREOG identified 

groups of examinees with the belief that some residents were “more knowledgeable than 

others” (CREOG, 2013, p. 2).  Table 3.2 illustrates these data stratified by calendar year 

and again by training level.  For the purposes of this research study, the data presented in 

Table 3.2 were limited to United States medical school graduates in post-graduate 

training years (PGY) two, three, and four, those trainees’ total percentage of correct 

answers, and the standardized overall score for the group.  The data presented did not 

include the score performance of the residents in the individual exam item categories.  

Per CREOG, it was “expected that residents who have completed most of their training 

score higher, on average, than residents who have just begun their training” (CREOG, 

2013, p. 2). 
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Table 3.2 

Percentage of Correct Answers by Post-Graduate Training Year 

Year Group N Total Percent 

Correct 

Standard Score 

for Group 

2009 

PGY 2 997 59 199 

PGY 3 951 62 208 

PGY 4 890 64 213 

2010 

PGY 2 1030 57 198 

PGY 3 967 60 208 

PGY 4 921 61 210 

2011 

PGY 2 1066 61 198 

PGY 3 1014 64 207 

PGY 4 946 66 212 

2012 

PGY 2 1070 60 199 

PGY 3 1038 64 208 

PGY 4 998 65 212 

2013 

PGY 2 1091 65 199 

PGY 3 1049 68 208 

PGY 4 1016 69 212 

Note. Adapted from Executive summary to program directors, p. 5, by Council on 

Resident Education in Obstetrics and Gynecology, 2009, 2010, 2011, 2012, 2013, 

Washington, D.C.: Council on Resident Education in Obstetrics and Gynecology. 

 

Data Collection 

 The archival data used in this study were collected during the normal course of 

educational activities during the years 2009-2014.  During each of these academic years, 

all residents were subject to monthly summative evaluations by teaching faculty based on 
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their performance in the clinical environment.  Evaluations were administered 

electronically and assessments were permanently stored on the access-limited, password-

protected, secure, web-based system.  The CREOG exam was held in January of each 

year.  CREOG distributed score reports to the program director for dissemination to the 

individual residents.  The residency program maintained these score reports on a 

password-protected server as part of the permanent educational record for each resident.  

A unique identifier was assigned to each resident and all other personal identifiers were 

removed prior to data analysis.  The identifier key was stored separately from the data in 

order to protect the residents’ confidentiality.   Institutional Review Board approval from 

the residency program’s sponsoring medical school was sought and granted to use these 

data for the purposes of this investigation.   

Data Analysis 

 The quantitative data were analyzed to determine the relationship between each 

resident’s CREOG exam score in obstetrics as compared to the average of faculty 

assessments scores each resident received in medical fund of knowledge in obstetrics 

over the course of the corresponding academic year.  Exam scores in gynecology were 

similarly compared to the average of evaluation scores for each academic year.  Only 

data from resident PGY2, PGY3, and PGY4 years were analyzed. Data corresponding to 

the PGY1 year were excluded due to these residents’ relative lack of exposure to both 

subject domains at the time the CREOG exam was administered.  Additionally, any 

resident absent at the time of the exam was excluded from the study for the year 

corresponding to their absence.  A bivariate analysis of the variables was conducted using 

SPSS to calculate the Pearson’s correlation coefficient in order to investigate whether a 
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positive linear relationship existed, a negative linear relationship existed or no 

relationship existed.  The results were then charted in tables to summarize the nature of 

these relationships.  
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Chapter 4 

Results 

Obstetrics and Gynecology (Ob/Gyn) residency training programs are held 

accountable for their first time passage rates on the Basic Written Examination by the 

Accreditation Council of Graduate Medical Education (ACGME), the national 

accrediting body for programs.  This written exam, which is administered by the 

American Board of Obstetrics and Gynecology (ABOG) and tests the medical knowledge 

of an examinee, is often the first step upon completion of residency taken by a 

practitioner toward becoming board certified. Failure to become ABOG certified may 

limit the options available to a physician to practice within the specialty.  

Previous studies available in the literature were noted to demonstrate a positive 

relationship between the Council on Residency Education in Obstetrics and Gynecology 

(CREOG) in-service exam and the ABOG written exam (Armstrong, 2007; Brustman et 

al., n.d.; Spellacy et al., 2006; Withiam-Leitch & Olawaiye, 2008). However, the 

CREOG exam is administered and provides information on a resident’s attainment of 

medical knowledge only once per year. 

Two important educational approaches used in learner development are the 

delivery of timely and specific feedback and the use of reliable and valid means of 

assessment. The Ob/Gyn training program at one medical school historically used annual 

CREOG exam results to gauge their residents’ attainment of knowledge and to develop a 

remediation plan if necessary to improve their scores. However, the need to reliably and 

more frequently assess the attainment of medical knowledge for individual residents is 

significant to timely intervention and remediation. In order to provide more expedient 
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data on a resident’s acquisition of knowledge, educators assessed their trainees’ progress 

each month.  This monthly summative feedback was relayed to the resident and program 

director via a standard evaluation tool on which the faculty member assigned a score to 

the resident for fund of medical knowledge in both gynecology and obstetrics.  Although 

the educators issued their evaluations of trainees more frequently than once per year, the 

correlation between these faculty assessments of medical knowledge and the residents’ 

CREOG exam results was unknown.   

This research study was designed to determine what relationship, if any, exists 

between faculty evaluations of residents’ medical knowledge  in general obstetrics and 

general gynecology and residents’ scores in general obstetrics and general gynecology as 

tested on the CREOG in-service exam.  A quantitative approach to this correlational 

study was used in order to clarify this relationship and to answer the research question:  

What is the relationship between faculty assessment of a resident’s medical knowledge in 

general obstetrics and general gynecology and a resident’s scores in these domains on the 

CREOG in-service exam? 

Methods 

The archival data used in this study included the average of faculty evaluation 

scores and the annual CREOG exam results.  Data were collected during the normal 

course of educational activities during six consecutive academic years, from 2009-2014.  

Residents were also subject to evaluation by teaching faculty in the clinical environment 

during the corresponding academic years. The CREOG exam was held in January of each 

year and the residents’ results were reported to the program directors approximately four 

to six weeks following the exam. 
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 These quantitative data were compared to determine what relationship existed 

between each resident’s CREOG exam score in obstetrics and the average of faculty 

assessment scores received by each resident in medical fund of knowledge in obstetrics. 

Exam scores in gynecology were similarly compared. Pearson’s correlation coefficient 

was used to describe the relationship, if any, between the variables. Data were stratified 

by post-graduate year (PGY) with all residents of a similar level compared over these six 

years.  Paired data were available for 68 residents in the PGY2 year, 66 residents in the 

PGY3 year, and 67 residents in the PGY4 year.  Scores for PGY1 residents were 

excluded from the study as these trainees had not completed a full year of residency 

training at the time the exam was administered. A summary of average resident exam 

scores in obstetrics (C-OB) and gynecology (C-GYN) and average medical knowledge 

scores for obstetrics (MK-OB) and gynecology (MK-GYN) appears in Table 4.1. 

Table 4.1 

Average CREOG Exam Scores and Medical Knowledge Scores for Study Participants 

 PGY2 PGY3 PGY4 

C-OB 62.3 66.9 68.0 

C-GYN  61.1 64.7 66.8 

MK-OB  3.41 3.64 3.67 

MK-GYN  3.70 3.65 3.92 

 

Correlational Results for PGY2 Residents 

 Sixty-eight PGY2 level residents participated in the exam from 2009-2014.  A 

bivariate analysis was conducted using SPSS.  As noted in Table 4.2, CREOG exam 

scores for these residents, indicated with the abbreviation C-OB 2 for obstetrics exam 

scores and C-GYN 2 for exam scores in gynecology, were highly correlated to each other 
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and resulted in a statistically significant relationship (r = .666, p < .01).  This 

demonstrated that residents who achieved a high score in obstetrics on the exam also 

tended to obtain a high score in gynecology on the exam.   

The medical knowledge scores, represented by MK-OB 2 for obstetrics and MK-

GYN 2 for gynecology, as assessed by faculty possessed a statistically significant 

relationship (r =.297, p < .05).  The results indicated that the educators were fairly 

consistent in their scoring when performing monthly summative evaluations for the 

residents in medical knowledge in both obstetrics and gynecology. 

 When compared, these evaluation scores to exam scores revealed that faculty 

evaluations in obstetrics had a statistically significant relationship with the exam results 

for PGY2 residents in this domain (r = .329 p < .01). However, the same relationship was 

not found when comparing CREOG exam scores in gynecology to evaluation scores in 

gynecology.  Findings show that these data were not correlated (r = -.093). 

Table 4.2 

Correlational Statistics for PGY2 Residents 

 

 C-GYN 2 MK-OB 2 MK-GYN 2 

C-OB 2 Pearson Correlation .666** .329** .103 

C-GYN 2 Pearson Correlation  .268* -.093 

MK-OB 2 Pearson Correlation   .297** 

  * p < .05 level, two-tailed.  **p < .01, two-tailed. 

 
Correlational Results for PGY3 Residents 

 PGY3 data were compared in a manner similar to the PGY2 data.  Sixty-six sets 

of data points were available for analysis for this training year.  As illustrated in Table 

4.3, all measures were significantly correlated.  Analysis of these data yielded a positive 

relationship in resident performance for both domains and a positive relationship between 
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the scores achieved on the CREOG exam in obstetrics and the CREOG exam scores in 

gynecology (r =.441, p < .01).  Similarly, a positive relationship was found between the 

medical knowledge scores in both domains (r = .531, p < .01). This analysis also 

demonstrated that medical knowledge scores in both gynecology and obstetrics possessed 

a weak, but statistically significant relationship to their respective CREOG scores.  

However, it is noteworthy that medical knowledge scores in obstetrics were also 

significantly correlated to CREOG scores in gynecology (r =.340, p < .01).  The data 

demonstrated that the same held true for the relationship between medical knowledge 

scores in gynecology and obstetrics exam scores (r =.406, p < .01). 

Table 4.3 

Correlational Statistics for PGY3 Residents 

 

 C-GYN 3 MK-OB 3 MK-GYN 3 

C-OB 3 Pearson Correlation .441** .280* .406** 

C-GYN 3 Pearson Correlation  .340** .291* 

MK-OB 3 Pearson Correlation   .531** 

  * p < .05 level, two-tailed.  **p < .01, two-tailed. 

 

Correlational Results for PGY4 Residents 

 Similarly to the PGY2 and PGY3 data, results for PGY4 residents revealed that 

the CREOG scores in obstetrics were significantly correlated with CREOG scores in 

gynecology (r = .328, p < .01). Table 4.4 demonstrates that faculty scores in medical 

knowledge for both gynecology and obstetrics are moderately related (r = .503, p < .01), 

and illustrates a slight, statistically significant correlation between CREOG scores in 

obstetrics and the medical knowledge scores in obstetrics (r = .240, p < .05).  Table 4.4 

also shows no relationship between the gynecology scores for the CREOG exam and the 

faculty evaluations in this subject domain (r = .034). 
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Table 4.4 

Correlational Statistics for PGY4 Residents 

 

 C-GYN 4 MK-OB 4 MK-GYN 4 

C-OB4 Pearson Correlation .328** .240* .298* 

C-GYN 4 Pearson Correlation  .161 .034 

MK-OB 4 Pearson Correlation   .503** 

  * p < .05 level, two-tailed.  **p < .01, two-tailed. 

 
Summary of Results 

 The bivariate analyses conducted on the CREOG scores yielded a statistically 

significant relationship between the scores for obstetrics and gynecology for all PGY 

levels, with the strongest relationship in the PGY2 year.  Similarly, the analysis resulted 

in statistically significant correlations between the gynecology and obstetrics medical 

knowledge scores at all levels of training.   Results varied, however, when comparing the 

medical knowledge variables to the exam score variables.  For obstetrics, the relationship 

between medical knowledge scores was significantly correlated to CREOG exam scores 

for all years. In gynecology, PGY2 and PGY4 medical knowledge scores revealed no 

correlation to the CREOG exam scores, while a weak correlation existed between the two 

variables in the PGY3 year (r = .291, p < .05).  These data are summarized in Table 4.5. 
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Table 4.5 

Correlational Results Summary  

 PGY2 PGY3 PGY4 

C-OB/C-GYN .666** .441** .328** 

MK-OB/MK-GYN .297** .531** .503** 

C-OB/MK-OB .329** .280* .240 * 

C-GYN/MK-GYN -.093 .291* .034 

C-OB/MK-GYN .103 .406** .298* 

C-GYN/MK-OB .268* .340** .161 

  * p < .05 level, two-tailed.  **p < .01, two-tailed. 
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Chapter 5 

Discussion, Implications, and Recommendations 

In 2012, the American Board of Obstetrics and Gynecology (ABOG) reported that 

13% of Obstetrician-Gynecologists failed the Basic Written Examination, the first step in 

becoming board certified following completion of Obstetrics and Gynecology (Ob/Gyn) 

residency training (Noller et al., 2013).  The written board exam was designed to assess 

critical thinking skills and the application of medical knowledge attained while in training 

(ABOG, 2013).  Individual physicians who have completed their training and taken the 

test are permitted access to their written board exam results; however residency program 

directors are not provided with the testing results for their individual graduates.  Rather, 

programs only receive an exam passage percentage for all graduates who took the test 

during the previous three-year period. This is in spite of the fact that residency programs 

with accreditation from the Accreditation Council for Graduation Medical Education 

(ACGME) are held accountable for the board passage rates of their trainees.  

Restricted access to resident written board exam scores leaves programs unable to 

identify specific trainees who do not pass the exam.  Accordingly, program directors 

cannot retrospectively review the educational portfolios of those residents for evidence of 

lapses in medical knowledge and may also be prevented from identifying similar 

residents at future risk for written board exam failure.  

Ideally, recognition of a resident’s area of weakness occurs during residency 

training and serves as the initial step in the remediation process to improve performance 

outcomes.  Thus, other measures of medical knowledge must be used to assess attainment 

while in training (Ratan et al., 2008).  Many Ob/Gyn programs rely on the Council on 
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Residency Education in Obstetrics and Gynecology (CREOG) in-service exam to test 

medical knowledge; however, the exam is administered only once per year.  Frequent, 

reliable assessment of medical knowledge is paramount to timely intervention.  Hence, 

academic training programs often utilize rotation-based evaluations of resident 

performance to assess fund of knowledge.  Attempts by other residency programs to 

compare faculty assessments to in-training exam scores have produced mixed results.  

For example, a study conducted for the University of Pennsylvania obstetric-anesthesia 

rotation found no relationship between the in-training exam and faculty evaluation scores 

and concluded that these evaluators may have been assessing a resident’s application of 

knowledge rather than their depth of knowledge (Gaiser, 2010).  Schwanz et al. (1995) 

found no correlation between the periodic ward evaluations for general surgery residents 

and the total scores achieved on their in-training exam.  Finally, investigators at Weill 

Cornell found a moderate correlation between emergency medicine in-training exam 

results and evaluation scores, but investigators determined that the faculty assessments 

“represent a construct that is distinct and separate from the medical knowledge assessed 

by the in-training exam” (Ryan et al., 2013, p. 586).  

Similar studies do not exist in the obstetrics and gynecology literature; therefore, 

the relationship of faculty assessments in medical knowledge to the CREOG exam results 

was unknown.  Thus, the following research question was posed in order to conduct the 

first known study in Ob/Gyn:  What is the relationship between faculty assessment of a 

resident’s medical knowledge in general obstetrics and general gynecology and a 

resident’s scores in these domains on the CREOG in-service exam? 
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Methods 

Medical knowledge for the participating program was assessed via two methods: 

scores from the residents’ annual CREOG exam and the resident performance score on 

rotation-based faculty evaluations. Exam scores in the areas of general gynecology and 

general obstetrics and average fund of knowledge evaluation scores in these domains 

were collected during the normal course of educational activities and archived in 

educational files.  The archival data used for this research were collected from 2009-

2014. 

In order to analyze the strength of the relationship between the residents’ CREOG 

exam scores and corresponding average faculty evaluation scores for medical knowledge, 

a quantitative approach was utilized.  Data were stratified by resident training level, and 

paired scores for PGY2, PGY3, and PGY4 residents were compared within their 

respective training year. As first-year residents had only completed six months of training 

at the time of CREOG exam administration, PGY1 residents were excluded from this 

study. 

Discussion of the Results 

From 2009-2014, the participating program was structured such that the 

gynecology rotations were limited to a cumulative total of eight to nine months in the 

PGY1 and PGY2 years. Thus, a majority of the months in these early years of training 

emphasized obstetrics, with the remaining three to four months in the PGY1 year focused 

on general medicine. Furthermore, the training locations for these rotations during the 

PGY1 and PGY2 years were restricted to two clinical sites and supervised by full-time, 
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core program faculty. A majority of these core faculty consisted of physicians practicing 

general gynecology and obstetrics and physicians practicing high-risk obstetrics. 

The PGY3 and PGY4 curricula were structured to provide approximately eight 

months of obstetrics rotations, one month of elective education, and 14 months of 

experience in gynecology.  As these gynecology months progressed, they were 

accompanied by an increased emphasis in surgical competence. Additionally, a mixture 

of full-time faculty, voluntary faculty or part-time faculty were responsible for instructing 

and supervising the PGY3 and PGY4 residents’ gynecology rotations in as many as six 

affiliated training sites, while the senior-level obstetrics experiences remained at the two 

primary training sites under the supervision of full-time core faculty. Regardless of a 

resident’s training schedule and location at the time of exam administration, CREOG 

testing occurred during the same week of January in each year.    

In spite of various training circumstances for the residents at the time of the 

CREOG exam, a statistically significant relationship between the CREOG exam scores in 

general gynecology and general obstetrics was noted for each level of training.  While 

this relationship was strongest for the PGY2 residents and weakened for subsequent 

training levels, the evidence suggested that residents performed consistently in 

gynecology and obstetrics. Thus, those trainees who achieved a high score in obstetrics 

tended to achieve a high score in gynecology. 

Similarly, the faculty-assessed medical knowledge scores in obstetrics correlated 

with the medical knowledge scores in gynecology. This relationship between the two 

scores strengthened as the residents progressed from the PGY2 level to the PGY4 level.  

This suggested that faculty may not have differentiated their medical knowledge ratings 
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between gynecology and obstetrics.  In fact, this may be evidence of observer, or faculty, 

bias. The subjective nature of the evaluations process and preconceived expectations of a 

resident’s performance that an educator may develop as relationships with learners 

become more established may have influenced their summative assessments. 

As with similar studies, mixed results were found when comparing Ob/Gyn 

program evaluation scores to in-training exam scores (Gaiser, 2010; Ryan et al., 2013; 

Schwanz et al., 1995). The findings of this study indicated that exam scores in general 

obstetrics for residents at the PGY2 training level were moderately related to the average 

obstetric medical knowledge evaluation marks at this training level. This relationship 

weakened in the subsequent PGY3 and PGY4 training years. One possible explanation 

for this result may be that obstetrical rotations dominate the second-year curriculum for 

this training program. In fact, the PGY2 year provided numerous educational and 

evaluation opportunities in the area of high-risk obstetrics, with the number of obstetrical 

rotations diminishing as training progressed.  These concentrated opportunities may have 

allowed the PGY2 residents to widely showcase medical knowledge to the faculty as they 

made more critical decisions regarding the treatment and management of high-risk 

patients.  Furthermore, while generalists, who practiced both obstetrics and gynecology 

and who frequently rotated between the two disciplines, were responsible for providing 

some of the obstetrics medical knowledge evaluations for the residents, other faculty 

exclusively practicing high-risk obstetrics had a number of additional one-on-one 

teaching opportunities with each resident and also provided evaluations of their 

performances.  This more consistent faculty exposure to the residents may have resulted 



46 

 

 

in a stronger relationship between the exam scores and evaluation scores during the 

second year of training.    

Conversely, the findings of this study found no relationship between the CREOG 

scores in general gynecology and the medical knowledge evaluation scores in gynecology 

with the exception of the PGY3 year, where a weak relationship was noted.  These results 

could possibly be due to program structure; the final years of training provided more 

exposure to gynecology.  The fact that there was no relationship between the paired data 

in the PGY2 year may be a reflection of the limited resident experience in gynecology 

during the earlier years of training.  Although exposure to gynecology predominates 

during the PGY4 year, there was no correlation between the exam scores and evaluations. 

One possible explanation may be that gynecology rotations in the PGY4 year occurred at 

a multitude of training sites resulting in frequent changes in learning environments and 

with a larger number of non-core faculty educators performing the assessments.  This is 

in stark contrast to the earlier years of training that provided residents with a more 

consistent experience within two training sites and with full-time, core faculty performing 

evaluations.   

Additionally, the settings for these gynecology rotations varied from ambulatory, 

or outpatient, clinic-based locations to inpatient surgical environments, such as the 

operating room.  Even though material taught in both settings may be thematically 

similar, teaching on outpatient, clinic-based rotations differs from instruction on surgical 

rotations.  Outpatient rotations focus primarily on the cognitive domain of learning. 

Patients in an ambulatory clinic present with a variety of complaints and provide trainees 

with numerous opportunities to showcase medical knowledge.  A complete patient 
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evaluation may require the resident to engage in information gathering, the creation of a 

differential diagnosis, an initiation of a therapeutic plan, and a possible adjustment to that 

plan.  Conversely, surgical rotations are procedure-based with an emphasis on the 

psychomotor domain of learning, or technical skill.  While each patient is unique, 

resident encounters with each of them may be very similar.  Ideally, each surgical patient 

would have a normal postoperative course of recovery and would be discharged from the 

hospital as early as the same day the procedure is performed.  Unless complications arise 

following the surgery, the resident might not have the opportunity to demonstrate more 

than the average fund of knowledge required in this learning environment.  

Cooke et al. (2010) observed that within the medical specialties, “nuanced 

judgment is paramount” (p. 133) in order to formulate a differential diagnosis.  The 

attainment of medical knowledge is necessary in order to develop an appropriate plan of 

care.  In obstetrics and gynecology, this important aspect of patient care frequently occurs 

in the outpatient clinical, or ambulatory, setting.  Alternatively, successful training in 

surgical specialties is achieved through procedural and technical competence.  Residents 

observe in the operating room and then practice their surgical skills under direct 

supervision (Cooke et al., 2010). This “requires detailed knowledge of the surgical 

procedure, the ability to adjust to anatomical variations and unexpected developments” 

(Cooke et al., 2010, p. 133). An obstetrician/gynecologist serves in a dual capacity as a 

primary care physician and surgeon. A lack of distinction in gynecology from the faculty 

who evaluated the residents may suggest that the educators did not assess cognitive 

attainment as primary care physicians in so much as they may have assessed surgical 

decision making and technique while acting as a surgeon in the operating room. 
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Regardless, the same summative assessment instrument was used to evaluate a resident’s 

fund of knowledge in both training environments. 

Further analysis of the data also revealed that a moderate, statistically significant 

relationship existed between medical knowledge evaluations in gynecology and exam 

scores in obstetrics in the PGY3 year of training.  A weak, but statistically significant 

relationship was also found with these two variables for the PGY4 year.  Similarly, the 

data analysis also yielded a moderate, statistically significant correlation between the 

obstetric medical knowledge evaluations in the PGY3 year with a weak, but statistically 

significant relationship in the PGY2 year. These findings suggest that there may be a 

crossover between general medical knowledge in gynecology and general medical 

knowledge in obstetrics.  

Limitations of the Study 

This research was subject to a number of limitations:  

 The study was limited only to the field of obstetrics and gynecology.  

Furthermore, the sample population originated from a single residency 

program.  Both of these factors contributed to a relatively small sample size.   

 The reliability and validity of the evaluation instrument has not been formally 

studied. No psychometric tests for internal consistency or validity were 

performed to assess the reliability and to validate the evaluation tools prior to 

implementation, although they had been in use since 2008. 

 Since reliability and validity of the evaluation instrument was not formally 

determined, there is no available evidence to support the educators’ 

interpretations of the medical knowledge variable and its application when 
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assessing and evaluating the performance of the residents. Therefore, scoring 

agreement amongst the faculty is unknown. 

 Although “assessment of knowledge is, in general accomplished well in 

residency training” (Cooke et al., 2010, p. 143) through the administration of 

in-training examinations, it was unknown if factors that may affect a 

resident’s performance were reflected in the CREOG exam results. These 

factors may include test anxiety, exam preparation methods, and resident work 

schedule immediately prior to exam administration.  

 Similarly, the teaching characteristics of the faculty and the effectiveness of 

their instruction were not addressed.  Educators are subject to anonymous 

evaluation by the residents for their overall teaching effectiveness.  However, 

these evaluations were not considered to determine their ability to teach and 

evaluate the residents.   

 Faculty bias was not addressed in this study.  Personality differences among 

residents and their educators may have impacted the subjective assessment 

scores the residents received in each of the evaluated areas of their 

performance, including medical knowledge. The relationship of medical 

knowledge scores to other evaluated competencies such as interpersonal and 

communication skills or professionalism was not compared in an attempt to 

determine if the faculty were evaluating the individual competencies 

separately from one another.  

These limitations may have affected the generalizability of the study as well as the 

interpretation of the results. However, combined with the findings, they may also lay the 
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groundwork for changes in practice, education and training for resident assessment, as 

well as provide some foundation for future studies. 

Implications and Recommendations for Future Practice, Education, and Training  

The mixed findings of this study support prior research on the relationship 

between in-training exam scores and faculty evaluations (Gaiser, 2010; Ryan et al., 2013; 

Schwanz et al., 1995).  The data indicated that a moderate relationship was apparent in 

the area of obstetrics in all years, with the strongest correlation found in the PGY2 year.  

The gynecology results produced no correlation between the faculty evaluations and the 

exam scores for the PGY2 and PGY4 years.  A weak, statistically significant correlation 

was found only in the PGY3 year. 

Still, the results of this study did not identify a strong overall link between the 

CREOG exam and average evaluation scores for medical knowledge in the domains of 

general obstetrics and general gynecology.  The information garnered from this 

investigation indicated that faculty evaluations might not be reliable evidence as to a 

resident’s need for remediation so that they may be able to successfully pass the ABOG 

Basic Written Examination.  In fact, these results may serve to support the need for 

faculty development, encourage future research in this area and enact change in the 

participating program’s structure or curriculum.  Several recommendations can be made 

based on the analysis of the data. 

Resources should be dedicated to restructuring the evaluation system such that 

summative evaluations for surgical experiences in gynecology are distinguished from the 

evaluations used for rotations in ambulatory environments.  Regular usage of customized 

evaluations for the surgical training environment may allow the faculty to concentrate on 
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diagnosing and assessing technical skills in the operating room.  Furthermore, a separate 

ambulatory evaluation may permit faculty to focus on assessing medical knowledge 

demonstrated in the clinical settings as residents formulate patient diagnoses and develop 

appropriate treatment plans.   

 Additionally, validated instruments should be utilized and periodic training 

courses should be scheduled in order to instruct the faculty and reinforce the appropriate 

use of the instruments.  This may ensure that educators achieve scoring agreement in 

each of the six core competencies, including medical knowledge.  

Furthermore, a comprehensive review of the program curriculum may be 

necessary to ensure that training in critical decision-making is emphasized in the earlier 

years of residency.  This may provide the program director with earlier opportunities to 

analyze the residents’ attainment of medical knowledge and facilitate timelier 

interventions if necessary.  

Other recommendations include the incorporation of rotation-specific didactics, 

providing the resident’s with access to question and answer banks, employing web-based 

learning modules, and administering accompanying assessments such as quizzes to 

periodically test knowledge attainment. In fact, the use of rotation-specific quiz results 

may provide a gauge for development of medical knowledge that educators can utilize to 

customize learning opportunities for residents in need.  

Suggestions for fundamental change in program structure include the utilization 

of an entry exam administered to incoming residents to establish their baseline 

knowledge in the areas of general obstetrics and general gynecology.  Entry exam results 

may provide a blueprint to build learning experiences for new PGY1 residents.  
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Additionally, a reduction in the number of trainees and alterations to faculty schedules 

may be necessary to increase the faculty-to-resident ratio and allow residents at all 

training levels to have more consistent teaching time with full-time, core faculty.   

Implications for Future Research 

Additional research should be conducted in order to supplement this body of work.  

The following future studies are recommended:   

 a qualitative study designed to investigate the constructs the faculty measure 

during the evaluations process; 

 a mixed-methods study implemented to research scoring agreement among the 

faculty in the evaluations process;  

 a quantitative study to compare the evaluation constructs to each other in 

order to discover if a linear relationship exists; and 

 a similar, cooperative study with another institution to increase the power of 

the study and improve generalizability. 

Conclusion 

Dr. George Miller provided a conceptual framework, illustrated by his eponymous 

pyramid, for the longitudinal manner in which a resident should develop and progress as 

training advances (Miller, 1990).  At the base of this framework lies the construct knows 

representing knowledge intended to be mastered prior to the progression and completion 

of training.  Thus, the first step in the training process toward becoming a practicing 

physician is the attainment of medical knowledge. Similarly, the first step of the 

remediation process is early identification.  Faculty evaluations of resident performance 
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are often the catalyst leading to remediation in order to improve performance outcomes 

(Ratan et al., 2008).  

Cooke et al. (2010) observed that “physician teachers must be able to correctly 

gauge the capabilities of their juniors, specifically the decisions and procedures they can 

undertake without direct supervision” (p. 132).  It may not be possible to mirror objective 

exam scores utilizing subjective evaluation scores.  However, the implications to 

residency programs for accreditation, the implications to the practicing physicians who 

wish to become board certified, and most importantly the implications to providing the 

best care to the general patient population are worth the effort to further investigate and 

find the most effective means to assess resident progress and enact necessary and timely 

intervention and remediation. 
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