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Abstract: The challenges, problems, and solutions for developing a more streamlined and integrated curriculum at the Univer-
sity of California, San Francisco, School of Dentistry (UCSF) centered on thematic streams are presented. The central feature 
of the approach was that the curriculum reform efforts were initiated, developed, and implemented for the 2004–05 academic 
year primarily as a grassroots faculty effort with support by the administration. In addition, the issues in obtaining the consensus 
support of the faculty, students, and administration in order to proceed to implementation are discussed. Under the direction of a 
newly created position of assistant dean of curricular affairs and a faculty curriculum oversight group initiated in 2002, cur-
riculum hours were adjusted to thirty-two hours per week. Departments conformed to this schedule, resulting in reductions in all 
areas of the curriculum, except clinical instruction, in order to provide time for independent study and electives. A new two-week 
introduction to the curriculum and an online course support system were also instituted. The new courses were generally well re-
viewed by students and faculty. Formal course evaluations and focus groups provided specific indications of needed adjustments. 
National Board scores were monitored and found to be unchanged from past experience. Curriculum change at UCSF required 
many changes in faculty behavior, including interdepartmental collaboration and efforts to improve teaching. Although many is-
sues were anticipated and addressed in this multiyear reform process, careful faculty and administrative oversight continues to be 
required to maintain this structure. Continuing challenges include better integration of course materials and incorporating more 
learner-centered teaching strategies into the curriculum. 
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“All happy families are alike;  
each unhappy family is unhappy  

in its own way.”
—Leo Tolstoy, first sentence of Anna Karenina 

The year 2008 marks the eleven-year an-
niversary of the inception of a broad-based 
effort at curriculum reform at the University 

of California, San Francisco, School of Dentistry 
(UCSF). In looking back on the history and process 
of this reform, the opening line from Anna Kar-
enina has special meaning for the faculty, staff, and 
administrators at UCSF. These words speak both to 
the similarities between families and dental academic 
institutions and to some critical differences. In the 
case of curriculum reform, the source of “unhappi-
ness” within the academic “family” of faculty and 
students arose from a number of factors, including 
redundancy, overcrowding, lack of coordination of 
content, lack of critical thinking and active learning, 
and lack of time to pursue individual interests. In 
the late 1990s, UCSF found itself struggling to keep 
its curricular offerings current. Many had read the 

Institute of Medicine (IOM) report calling for cur-
riculum reform1 and analyses like the Tedesco report 
on dental curricula lamenting how little has changed 
in a changing world2—but there was little in the way 
of an institutional response at UCSF.

Each dental school can approach these com-
mon issues with different approaches, depending 
on the particular environment and resources.3 A 
central feature of the curriculum reform effort that 
began at UCSF was that it originated from faculty 
and student concerns rather than as a mandate from 
the administration or other top-down approaches 
as has been reported at other dental schools4 or as 
a recommended approach.5 As with a recently pub-
lished article describing the faculty-led curriculum 
reform efforts at Case School of Dental Medicine,6 
this grassroots approach at UCSF brought its own 
problems of “buy-in” from the faculty and students, 
as well as commitment from the administration to 
devote the necessary resources in order to make 
significant changes. Reforms were achieved with 
curriculum content flow, integration, and oversight 
through consensus support from all constituents. 
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In this article, the strategies and actions used 
to develop, refine, and modify the curriculum reform 
plan, problems encountered during the planning and 
implementation process, solutions devised to bring 
the reform plan to reality, assessment of the revised 
curriculum, and issues in preserving its central goals 
over time are presented. 

Identifying the Problem
During the early to mid-1990s, the curriculum 

at UCSF had undergone major changes, including 
the institution of a comprehensive care approach to 
clinical teaching, which encompassed all four years 
of the curriculum.7 While this revision addressed 
several major issues in the clinical predoctoral edu-
cation program, there remained a litany of problems 
with the didactic and laboratory components of the 
curriculum. These issues were continuously raised 
in a variety of settings, including meetings of the 
schoolwide Educational Policy Committee, the 
Basic Science Coordinating Committee, Clinical 
Sciences Coordinating Committee, Faculty Council, 
Student-Faculty-Administration Liaison Commit-
tee, and general faculty meetings. Critically lacking 
was a feedback process for oversight and general 
administration of the curriculum. Specifically, there 
was no one individual or group of individuals in the 
administration with the authority to coordinate course 
material across disciplines and departments. 

An example of one of the major curriculum 
issues at UCSF was that clinical courses for the 
comprehensive care approach, designed to place the 
dental students into the clinic in the first and second 
years, were scheduled during the few remaining free 
hours during the week and in the evening following 
a full day of classes.7 No sustained effort was made 
to evaluate other components of the curriculum to 
identify free time or redundancies that would allow 
new course offerings to be added without increasing 
the total number of hours of instruction. The structure 
of the curriculum was constrained by departmental 
responsibility for hours and topics and by a lack of 
overall administrative authority for the curriculum 
that would have permitted meaningful reform of the 
entire system. 

The UCSF curriculum was made up of a col-
lection of incremental changes, many of them created 
appropriately and with faculty oversight, but without 
consideration for the consequences to the total cur-
riculum. As has been stated by others, such long-

range oversight is critical for far-reaching curriculum 
reform efforts to be achieved.8 The schedule at UCSF 
was populated with many one- or two-unit courses of 
one or two lectures or three to six hours of laboratory 
instruction per week. This cluttered schedule had a 
particular effect on final examinations, in which as 
many as fifteen finals were administered over just a 
few days at the end of each quarter. Students accom-
modated to this system by studying selectively for 
large-unit courses. As a result, they often undervalued 
and did not learn adequately the content that had 
been presented in the smaller courses. As reported in 
previous studies in other dental schools, the burden 
of numerous courses and examinations also created 
a high level of stress among the students at UCSF.9-13 
Curriculum material was also poorly integrated: the 
students were expected to make connections among 
biological sciences, the mastery of skills, and clini-
cal care of patients with little faculty guidance. The 
situation is illustrated in Table 1. The school’s cur-
riculum prior to July 1, 2004 could be summarized 
as follows:
•	 Year One—a jam-packed schedule of courses, 

mostly of small-unit denomination. The compre-
hensive care instruction placed students in the 
clinics one evening per week.

•	 Year Two—a crowded schedule with an emphasis 
on preclinical instruction and with two compre-
hensive care instruction periods in the evening 
(half the class participated each of the biweekly 
sessions), plus National Board review sessions 
also presented at night.

•	 Year Three—transition to predominantly clinical 
instruction with one-unit and sometimes two-unit 
courses taught every morning between 8:00 a.m. 
and 9:00 a.m. and every afternoon between 1:00 
p.m. and 2:00 p.m. Because clinics started at 9:00 
a.m. and 2:00 p.m., students either left class early 
to set up and greet their patients on time or arrived 
in clinic late to set up and begin patient care. This 
led to much dissatisfaction among the faculty, 
students, and patients.

•	 Year Four—clinical instruction with no didactic 
courses, and a schedule that permitted students to 
organize a “day off ” at least once each week.

This constraining schedule made it difficult for 
faculty and students to take full advantage of the rich 
intellectual environment and resources at UCSF. A 
major concern of the faculty was the limited extent 
to which students were learning to think critically 
and developing the skills to continue to grow intel-
lectually beyond graduation from dental school, an 
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issue that has been addressed in several key position 
papers on dental education in the past.2,14-19 There 
was also little time to identify and mentor promis-
ing students who could be encouraged to participate 
in research and/or to train for careers in academic 
dentistry. A few students managed to participate in 
these activities, but most were simply too burdened 
with the demands of the dense and uncoordinated 
curriculum. 

In 1996, UCSF revised its strategic plan to 
address several curriculum problems. The recom-
mendations that emerged were similar in intent to 
those of the IOM report1 and included the follow-
ing: 1) making the curriculum more intellectually 
challenging, scientifically current, and biomedically 
oriented; 2) providing students with an education in 
which problem-solving and critical thinking were 
fundamental to the instructional program; 3) bet-
ter integrating clinical medicine and physical and 
psychological diagnosis with oral health care; and 
4) promoting lifelong learning.

The path to curriculum reform clearly included 
eliminating redundancy to streamline the curriculum 
offerings and preserving some time in the curriculum 
for independent learning and reflection. The first step 
in the process was to develop a comprehensive and 
far-reaching strategy that was nimble enough to serve 
the curriculum needs for the future and, at the same 
time, be feasible in its planning, implementation, and 
assessment. Of paramount importance in this process 

was an attempt to fully integrate basic and clinical 
material across all departments and disciplines. This 
task of full integration is perhaps one of the most 
difficult to achieve. For example, the 2004 report by 
Kassebaum et al. on a survey of U.S. and Canadian 
dental school reported that only 7 percent of schools 
had a curriculum organized around specific themes.20 
While a minimal level of resources need to be avail-
able to institute large-scale curriculum reforms,3 the 
UCSF School of Dentistry did not have extensive 
resources to coordinate a large-scale planning and 
implementation process. As an alternate strategy, a 
dedicated group of faculty members expressed to 
the administration and to the dean of the School of 
Dentistry, Dr. Charles Bertolami, a willingness to 
take on the ambitious task of planning an extensive 
evaluation of the full curriculum and proposing a 
comprehensive reform plan. With administrative 
support, this group of faculty members was formally 
appointed as the curriculum reform committee for 
the school and was charged to evaluate the entire 
current curriculum and to recommend a sequence 
of new courses for a new curriculum. 

Creating the Blueprint
A challenge in developing a blueprint for 

broad-based curriculum change is that both issues 
of the content of the curriculum and the form in 

Table 1. Overview of the old UCSF curriculum illustrating the relatively large numbers of courses, units, and final 
examinations required for undergraduate students at that time for each quarter

Term	 Students	 Number	of	Courses	 Units	 Final	Examinations

Prefall/Fall	 D1	 11	 24	 9
Winter	 D1	 10	 18	 7
Spring	 D1	 		9	 24	 8
Fall	 D2	 10	 17.5	 8
Winter	 D2	 12	 18.5	 10
Spring	 D2	 11	 26	 11
Summer	 D3	 13	 9.5	 7
Fall	 D3	 19	 9	 9
Winter	 D3	 17	 8	 7
Spring	 D3	 18	 33	 15
Summer	 D4	 6	 4	 1	+	CEs
Fall	 D4	 5	 0	 0	+	CEs
Winter	 D4	 5	 0	 0	+	CEs
Spring	 D4	 5	 51†	 0	+	CEs

CE=clinical	competency	examination.
†Large	unit-value	courses	extended	over	more	than	one	quarter.
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which the content is delivered must be eventually 
addressed.14 The planning committee embarked on a 
task to develop a workable plan to reform the content 
of the curriculum so that it met academic needs. Once 
a plan for content reform was developed, a structure 
to provide time for independent activities and ways 
to augment teaching methods to include more ac-
tive, student-centered learning strategies could be 
addressed. 

The first task was to examine what was taught to 
students over the four-year curriculum. This required 
examining the existing curriculum course by course 
and lecture by lecture. The committee recognized that 
the individuals who knew the most about the curricu-
lum were the students, so students provided informa-
tion about each course. The process took a year and 
generated about 5,000 pages of lecture notes, course 
outlines, and old exams. It became apparent from the 
analysis that much of the material presented could be 
organized into thematic “streams” of knowledge (or 
themes) that could serve as a framework for reorder-
ing the content of the curriculum and allow for better 
vertical and horizontal integration of course material 
across departments and disciplines. Similar thematic 
approaches have been reported in the past, in particular 
as complementary pathways to the content approaches 
used in the first two years of the medical school cur-
riculum at the same institution.21-23 Utilizing these 
thematic streams, course material would be centered 
around concepts rather than time constraints for units, 
department offerings, or even academic years. This 
entailed elimination of smaller and more narrowly 
focused courses taught by one department or division 
and integration of material and faculty into larger 
interdepartmental courses. The first diagrammatic 
model for this structure is presented in Figure 1 and 
served as the framework for all further developments 
in planning. The basic stream elements proposed at 
these initial planning meetings were as follows:
•	 Biomedical Sciences Stream: Material incorpo-

rated the basic science disciplines that form the 
core knowledge for understanding human health 
and disease. This also included material of clinical 
relevance to dental practice. 

•	 Dental Sciences Stream: Material specifically 
related to oral tissues and diseases was organized 
together to teach dental diagnoses, understand 
the development and progression of dental 
diseases, and apply scientific understanding to 
dental problems. Disciplines included growth and 
development, pulp biology, periodontology, and 
cariology. 

•	 Preventive and Restorative Dentistry Stream: 
Traditional preclinical laboratory courses were 
reorganized into a systematic presentation of 
techniques moving from simple to complex pro-
cedures. Biomaterials science was included at 
appropriate times to relate techniques taught and 
materials used. 

•	 Patient-Centered Care Stream: Comprehensive 
care continued to be the emphasis. The first year 
was planned to include basic skills in patient inter-
viewing, examination, communication, diagnostic 
imaging, and infection control. The second year 
included patient examination and periodontal 
and restorative patient care under close supervi-
sion. During years three and four, students would 
develop independence and judgment and refine 
their skills at diagnosing, managing, and treating 
patients in the comprehensive care setting and in 
community clinics. Integrated didactic courses 
were planned in years three and four to bring 
together basic scientists, clinical scientists, and 
master clinicians to present core material and 
discuss cases.

During the identification and development of 
these four thematic streams, the committee realized 
that important elements were missing: the develop-
ment of the critical thinking skills and the acquisition 
of skills needed for students to become lifelong learn-
ers. The committee thus proposed a fifth stream for 
this purpose that would also help with the integration 
of the other four streams. 
•	 Scientific Methods Stream: The scientific litera-

ture would be explored so that students developed 
the reasoning tools to better analyze and solve 
problems related to the practice of dentistry. The 
goal of the stream courses was not to have every 
student become a scientist, but to have students 
become “men and women of science.”14,24 The 
courses would be planned and taught by epidemi-
ologists, statisticians, public health dentists, and 
dental clinicians and would present the basics of 
research methodology, illustrated by examples 
from the dental literature.

In addition to identifying f ive thematic 
“streams” of content, the committee also sought to 
organize the number of hours of formal instruction, 
both to ease overcrowding of the curriculum and 
offer students time for reflection and synthesis of 
course content and to permit students to take electives 
and pursue research. The committee set, as a goal, 
a maximum of thirty-two hours of formal teaching 
per five-day week and the scheduling of two half-day 



1520 Journal of Dental Education ■ Volume 72, Number 12

blocks of time of four hours each for independent 
study. These times are referred to as Independent 
Study Options (ISO) time. The committee also was 
aware that a reduction of formal teaching from thirty-
eight or more hours per week to thirty-two hours per 
week was a reasonable step, as several other dental 
schools have achieved fewer formal instruction hours 
per week. 

During the planning process, the faculty dis-
covered what students already knew: that there was 
tremendous repetition in the curriculum. Although 
some degree of redundancy is desirable for rein-
forcement of concepts, the principle developed was 

to minimize unplanned redundancy. An example of 
“planned redundancy” or reinforcement would be 
learning a basic medical concept in lecture during 
the first year of the curriculum, such as diabetes, 
and then reviewing the concept subsequently when 
the medical management of the diabetic patient was 
treated in the comprehensive care clinic. 

Building Consensus
The daunting challenge of taking this curricu-

lum plan to the implementation step with widespread 

Figure 1. The first working draft developed by the planning committee for curricular reform

Note: The	content	of	the	curriculum	was	refined	into	four	thematic	streams,	with	a	fifth	stream	called	Scientific	Methods	running	
though	the	entire	curriculum	as	a	unifying	and	integrative	stream.	The	curriculum	plan	shows	the	concentration	of	scientific	
background	early	in	the	four	years	gradually	changing	to	a	primary	focus	on	patient	care.
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support required a major increase in resources, time 
commitment from faculty and staff, and a new ad-
ministrative structure. Central to the success of the 
plan was the creation of the position of a full-time 
curriculum administrator who would oversee all the 
aspects of the curriculum and have administrative 
support sufficient for the task. This individual would 
function at the assistant or associate dean level to 
provide leadership and would support the stream 
leaders during the detailed planning and implementa-
tion phases. In addition, in-service training programs 
would be required to assist faculty in preparing for 
and creating educational changes. The stream leaders 
also needed support to free preparation time—antici-
pated to require one to two days per week devoted 
to planning, implementation, oversight, and manage-
ment of the multidisciplinary courses taught within 
each stream. The stream leaders, together with the 
curriculum dean, would be responsible for reviewing 
and assessing defined outcomes, ensuring horizontal 
and vertical integration of the curriculum, and both 
assessing and addressing the ongoing needs of the 
faculty and students. 

As stated in the recent position paper by Haden 
et al., a broad consensus among educators is essential 
for any successful major curriculum reform efforts.18 
At UCSF, such a broad consensus and approval from 
the faculty prior to implementation was achieved 
through participation and engagement at each stage 
of the planning process, particularly when frame-
works and drafts were proposed. Existing forums 
such as the school committees, general faculty meet-
ings, faculty-student-administration liaison meetings, 
and town halls were used. In addition, over a three-
year period, the annual schoolwide faculty retreat was 
almost entirely devoted to curriculum reform efforts 
in three phases:

1998: presentation of the state of the current 
curriculum, general problems, and general 
approaches in improving flow of content, 
integration, and teaching methods.

1999: presentation of a detailed curriculum 
plan with thematic streams and proposed 
integrated courses.

2000: discussion of the implementation 
plan and approval of the general faculty to 
proceed.

Throughout this process, there were also 
frequent meetings with the general faculty, Faculty 

Council, and student representatives, as well as post-
ing of curriculum plans and proposed new courses 
online for all faculty members to provide feedback. 
During the early stages of planning, the initial propos-
als were met with a general level of approval and en-
thusiasm; however, some faculty members expressed 
concern when it became apparent that they would be 
giving up their individual, small-unit courses and 
would likely need to modify their teaching content in 
the context of redesigned courses. At the third faculty 
retreat of 2000, a formal ballot measure posed two 
questions, asking first for general support for the 
curriculum revision plan and then for a more per-
sonal response about willingness to work with other 
faculty members to change both curriculum format 
and teaching strategies. Fortunately, both ballot ques-
tions receive very high approval ratings. With broad 
consensus established in 2000, the implementation 
process was begun. 

Continuing the Process 
A newly named assistant dean for curricular 

affairs was appointed late in 2001 with the responsi-
bility of assuming the administrative tasks and assist-
ing the faculty in developing and implementing this 
new curriculum. The first step in this process was to 
identify specific goals and core values related to the 
curriculum. Table 2 lists the goals and core values of 
the curriculum that were adopted and approved first 
by the faculty committee and then by the Faculty 
Council in early 2002. 

As in the earlier stages of curriculum planning, 
faculty involvement was the driving force behind 
sustaining the curriculum reform movement. Faculty 
members stepped forward and volunteered to spend 
time and energy to further develop the thematic 
streams and courses. One or two faculty members 
headed each stream. The planning process began 
with lunchtime meetings on campus, but developed 
into quarterly off-site retreats that included a full 
day of discussion and planning. The retreats were 
resourced with notebooks of background materials 
detailing issues that were painstakingly reviewed and 
debated. Follow-up included administrative actions 
to facilitate communication and resolve identified 
issues such as conflicts in scheduling and use of 
facilities, changes in teaching responsibilities of 
certain faculty, etc. In addition, the stream leaders 
met on campus with faculty members who would be 
teaching in these new integrated courses to develop 
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strategies for recreating and integrating every course 
in the predoctoral curriculum.

Among the first agreements of the faculty lead-
ers were to maintain the goal of the first curriculum 
planning committee of limiting the curriculum hours 
to thirty-two per week for the ten-week quarters 
and to preserve the three-month summer break that 
occurred at the end of the first year. Limiting cur-
riculum time would permit the school to encourage 
both independent study and reflection by students 
and provide time for students to engage in mentored 
research activities. As planning and implementation 
progressed, the agreement to limit formal instruction 
to thirty-two hours a week has been the most difficult 
to maintain; every thematic stream faced a reduction 
in hours of instruction, but there has been relent-
less pressure to increase instruction time. A major 
concern was that this arrangement would decrease 
clinic time for students in the third and fourth years. 
It was therefore decided that clinics would continue 
during final exams week. This was made possible by 
the integration of all the one-unit courses in the third 
year, so that there was one planned final examination 
rather than eight or more. In the final plan, clinics 
ran forty-four weeks per year, four more weeks than 
previously. 

When the commitment of the planning group 
to keep the same number of clinical instruction hours 
was made, it meant that other disciplines would 
shrink disproportionately. Time would have to be 
found during the day to teach the first- and second-

year clinical courses, thus further impacting clinic 
assignments for others. The faculty groups particu-
larly affected were the restorative laboratory faculty 
in the Preventive and Restorative Dentistry stream 
and the biomedical science faculty in the Biomedical 
Sciences stream. Both faced major issues in reducing 
hours in the curriculum. The resolution of this issue 
was managed using the following approaches:  
•	 The biomedical sciences faculty members com-

bined and streamlined their curriculum content and 
made biochemistry a prerequisite for admission to 
the school. A similar approach to decompressing 
the curriculum by making some of the basic sci-
ences prerequisites for admission to dental school 
was recently proposed by Geissberger et al.25

•	 The restorative laboratory faculty rescheduled con-
tent to move incrementally from simple to complex 
procedures and effected a 30 percent reduction in 
curriculum hours of laboratory instruction. This 
was facilitated by upgrading laboratory facilities 
to utilize contemporary simulation technologies. 

•	 The traditional three-day administrative orienta-
tion period was lengthened to ten days and in-
cluded introductory academic material from each 
thematic stream. It was renamed Introduction to 
Dentistry. 

•	 The curriculum planning committee made a com-
mitment to increase the role of electronic and web-
based aids to instruction and initiated a computer 
requirement for incoming students. The decision 
was also made to not distribute laptop computers 

Table 2. Curriculum goals and core values

Curriculum	Goals
	 •	 	The	UCSF	School	of	Dentistry	provides	the	opportunity	for	dental	students	to	become	outstanding	clinicians,		

scientists,	educators,	and	leaders	for	new	generations	of	professionals.
	 •	 	The	UCSF	School	of	Dentistry	trains	competent	dentists	who	understand	the	relationship	between	the	craniofacial	

complex	and	the	rest	of	the	body.
	 •	 	The	UCSF	School	of	Dentistry	curriculum	provides	for	the	improvement	of	oral	health	through	integrating	basic,		

behavioral,	and	clinical	sciences	for	individuals	and	communities.	
	 •	 	The	UCSF	School	of	Dentistry	curriculum	is	aligned	with	the	competencies	required	for	new	dentists	as	defined	by		

the	faculty,	and	has	a	system	for	assessing	those	competencies.	
	 •	 The	UCSF	School	of	Dentistry	faculty	evaluates	and	adopts	learning	strategies	that	encourage	lifelong	learning.	
	 •	 	The	UCSF	School	of	Dentistry	curriculum	provides	students	with	four	to	six	courses	of	thematically	related	material	

per	quarter	that	includes	significant	time	for	non-classroom	learning.	
	 •	 The	UCSF	School	of	Dentistry	curriculum	exhibits	consistency	in	philosophy	and	grading	across	all	streams.

Core	Values	
	 •	 The	School	of	Dentistry	fosters	rigorous	study	in	a	diverse	community	of	learners.
	 •	 The	curriculum	provides	sufficient	time	for	individual	study	and	reflection.

Note: The	curriculum	goals	and	core	values	were	developed	by	the	faculty	over	several	meetings.	Their	adoption	represented	
significant	agreement	about	the	direction	for	the	curriculum	revision.
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as part of the student kit because there are limited 
resources for computer support. 

When the curriculum was defined in weekly 
half-day blocks of time totaling thirty-two hours 
per week, there was concern that the four hours of 
time in one lecture hall or studying particular top-
ics would be too much to ask of students. However, 
laboratory and clinic sessions were already three 
hours in length, and graduate dentists were required 
to take continuing education courses often modeled 
as full-day courses. Thus, the planners agreed to this 
structure in order to preserve the two one-half-day 
time periods for independent study (ISO time). An 
example for this thematic plan for the curriculum 
for one quarter of the first year of dental school is 
presented in Figure 2.

Issues Critical to the 
Implementation Process 

The ten-day Introduction to Dentistry course 
was created to encompass all the thematic streams 
and the administrative needs of the School of Den-
tistry. It was designed to prepare the entering class 
for the transition to professional education as well as 
an orientation to the overall UCSF campus and the 
School of Dentistry and culminated in a White Coat 
Ceremony and celebration. 

New information technology was brought into 
the curriculum. WebCT had been available through 
the UCSF library for several years but was not heavily 
utilized within the school. As curriculum planning 
progressed, a template was created for the School of 
Dentistry courses, and faculty training was provided 
to assist in the utilization of these tools. A template 
was instituted so that certain web tools would be 
available in each of the courses and the homepage 
of each course looked consistent. 

The idea also emerged to have an electronic 
“commons room” for students, which was developed 
as an e-Commons site. This was particularly needed 
at UCSF because there was no physical gathering 
place for students such as a student union. The e-
Commons contained discussion boards, access for 
postings for each class, rosters, schedules, National 
Board review materials, administrative resources, 
and general information. At the suggestion of the 
students, an anonymous suggestion box was added. 

UCSF is a small campus with tightly scheduled 
lecture halls, seminar rooms, laboratories, and clin-
ics for the dental school shared with the schools of 
medicine, nursing, and pharmacy and the graduate 

division. It quickly became apparent that a stag-
gered start to the revised curriculum would present 
tremendous scheduling problems and would, in some 
instances, require faculty members to teach material 
twice in a single year, which would further limit 
classroom space and scheduling. So the faculty and 
administration decided to begin the entire curriculum 
on July 1, 2004. This presented many challenges 
for matriculated students and required modifying 
existing courses in the year before the changeover, 
so that each class of students was provided all of the 
curriculum material. Existing courses in 2003–04 
were modified to present material in a manner that 
would be compatible with the flow of curriculum 
material the following year in the new courses. In a 
few instances, faculty members presented courses 
that were taught only once as the curriculum imple-
mentation unfolded. Student kit materials also had 
to be adjusted for the laboratory courses in 2003–04, 
as exercises were to be reorganized.

Independent of the redesign of the curricu-
lum by the stream leaders, the Faculty Council (the 
elected faculty representatives of the school) initi-
ated an analysis of grading policies. After extensive 
research and deliberation, the faculty decided to 
move the school to a pass/no pass grading system. 
This required that the faculty adopt criterion-refer-
enced grading and the marginal pass (D) grade was 
eliminated. The new grading system included the 
awarding of honors grades based on criteria specified 
by each course director in the third and fourth years, 
and incorporated the use of letters of commendation 
by faculty in the first two years of the curriculum 
to acknowledge outstanding students. This change 
eliminated the ranking of students in classes. These 
proposals were presented to the faculty in the same 
collegial manner as the initial curriculum plans, and 
most faculty members endorsed the pass/no pass sys-
tem. It also received wide support from the students, 
as they perceived that the academic environment 
would change to reduce competition and increase 
collaborative learning. With this consensus approval 
from faculty and students, the regulations ending let-
ter grades were approved in time for the inauguration 
of the revised curriculum in July 2004.

Maximizing Communication and 
Pride of Ownership

To achieve the goal of an updated and revised 
curriculum, communication with all individuals 
in the school was of paramount importance. The 
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Figure 2. The first-year dental curriculum schedule by quarter, including ISO time
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Scientific Methods and Clinical Dentistry Stream Courses

Biomedical Sciences Stream Courses

Dental Sciences Stream Courses

Independent Study Options (ISO)

Preventive and Restorative Dentistry Stream Courses

Patient-Centered Care Stream Courses

Figure 2. The first-year dental curriculum schedule by quarter, including ISO time

Note: The	first-year	dental	student	schedule	was	arranged	in	four-hour	blocks,	with	two	blocks	of	time	reserved	for	independent	
study	options	(ISO).	Each	year	of	the	curriculum	was	designed	in	four-hour	blocks	and	preserved	ISO	time.
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assistant dean and members of the stream leaders 
group kept faculty and students apprised of the 
progress of curriculum reform through the following 
mechanisms:
•	 attendance at meetings of committees to provide 

updates, clarify issues, and answer questions,
•	 presentations at departmental and division meet-

ings,
•	 regularly scheduled town hall meetings for faculty, 

staff, and students,
•	 working with students to attend their class leader-

ship meetings, and
•	 distributing written materials that described the 

changes, including frequently asked questions. 
These efforts were augmented by the creation 

of communication materials put in a brief booklet 
called the “Owner’s Manual.” The booklet provided 
the context for curriculum reform, outlined the goals 
of this reform, organization of streams, curriculum 
changes, and the new schedule, and included a state-
ment of support from the dean. It also highlighted 
the phrase developed by Dean Bertolami to identify 
and describe the curriculum: “Educating Men and 
Women of Science.” It was found that the “Owner’s 
Manual” was the communications tool that most ef-
fectively explained the full scope of the curriculum 
reform to our community. Figure 3 shows the cover 
of this booklet.

The planning process took about eighteen 
months from December 2001 to September 2003. The 

implementation process to change existing courses in 
preparation for full implementation occurred during 
2003–04, and all new courses successfully began ei-
ther July 1, 2004 for the third- and fourth-year dental 
students (including the cohort of sixteen international 
students, who are fully integrated into the last two 
years of the curriculum) or October 1, 2004 for the 
first- and second-year dental students. The inaugural 
Introduction to Dentistry course occurred during the 
last two weeks of September 2004.

Assessment
Creating a D.D.S. curriculum that preserved 

two half-day blocks of time for independent study 
permitted students to take advantage of research 
opportunities, work with mentors, and become en-
gaged in concurrent educational programs, namely, 
the master’s degree in oral and craniofacial sciences 
offered at UCSF. It also permitted time in scheduling 
for the development of a D.D.S./M.B.A. program in 
conjunction with the University of San Francisco. 
Faculty members worked together to fit material into 
the large, integrated courses. The recent institution of 
a comprehensive undergraduate implant program was 
testimony to the success of the integrated approach. 
Oral and maxillofacial surgeons, prosthodontists, 
periodontists, and administrators worked together to 
incorporate specific didactic and clinical instruction 

 

Figure 3. Cover of the “Owner’s Manual”

Note: The	“Owner’s	Manual”	was	a	brief	and	eye-catching	communication	piece	to	assist	faculty,	staff,	and	students	in	under-
standing	the	development	of	the	curriculum	during	the	months	before	the	new	courses	began.
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in fixed tooth replacement into existing courses in 
the curriculum, so that all students would graduate 
at a beginning level of competence with these skills. 
In order to implement this comprehensive implant 
program, other material was constricted or removed. 
This would not have been possible to accomplish in 
the department-separated, discipline-specific educa-
tional system that existed before 2004. The School 
of Dentistry also has seen significant improvements 
in web-supported instruction. Faculty members 
continue to increase their skills in online course 
management, and the institution provides faculty 
development to assist them. 

Approaches to Assessment and 
Findings

A number of evaluation strategies were devel-
oped to assess the changes in the curriculum. These 
included the following:
Quarterly
•	 Electronic course evaluations completed by stu-

dents from each class.
•	 Mid-quarter meetings of stream leaders with 

stream faculty and student representatives to dis-
cuss progress of courses and possible mid-quarter 
adjustments.

•	 Educational Policy Committee meetings, the com-
mittee of the Faculty Council that is responsible 
for curriculum, including student representatives, 
to review findings and provide a forum for faculty 
analysis of the curriculum.

•	 Analysis and evaluation by faculty members within 
the streams.

Continuous communication
•	 An open door policy in the dean’s office to receive 

and address student and faculty concerns in person 
or by telephone or email.

•	 Student Liaison Committee meetings that provided 
a monthly open forum for student officers from all 
classes, deans, associate deans, assistant deans, 
and department chairs to meet.

•	 Student suggestions and concerns received through 
a variety of strategies including anonymous online 
communications. 

Annual outcomes assessment
•	 Monitoring of National Board examination 

scores.
•	 Sharing and discussing course evaluation data at 

stream leader retreats.
•	 Student focus groups held by the assistant dean 

during the first year.

Follow-up
•	 Biannual stream leader retreats.
•	 Continued meetings of stream faculty.
•	 Reports to the Educational Policy Committee and 

Faculty Council.

Student Responses to the 
Curricular Changes

Student focus groups held during and after the 
first year of the initiation of the revised curriculum 
provided insight into the changes. Students were 
mostly quite positive, as others who had completed 
courses the previous years under the old curriculum 
structure told them they were lucky to be experienc-
ing the changes. Students also noted that the transi-
tion year was tough, some didactic material seemed 
out of sequence, and there was a sense of uncertainty. 
One major concern for students was the transition 
from paper to electronic course materials including 
syllabi. Many courses previously used extensive 
written syllabi to provide teaching material. At the 
request of the students, the faculty provided materials 
online at least twenty-four hours before class. The 
use of hard-copy handouts has greatly diminished as 
students preferred PDF versions that can be annotated 
and better used for study. As an aside, it should be 
noted that the faculty continue to hear complaints 
about insufficient chair time in the clinic, a situation 
unchanged over the decades.

Students revealed that some faculty members 
were not scanning slides and using digital presenta-
tions and were not providing enough time for student-
centered learning, despite administration-sponsored 
efforts for faculty development in these more active 
learning approaches. Students urged faculty members 
to change their teaching techniques and offered to 
help. As a result, students participated in developing 
teaching aids in science and laboratory courses, par-
ticipated more in student-led teaching, and scanned 
slides to assist faculty in the transition from the older 
instructional media to web-based electronic media. 
Many students had excellent computer skills and were 
eager to assist in improving the curriculum. As a cor-
ollary to this, communications with students became 
entirely digital, using campus email and email within 
the online courses. Telephone contact and voicemail 
were reserved for patient contacts, and paper mail 
was no longer used.

Students also clearly stated that they preferred 
to not have a didactic course in the fourth year, as 
had been the case for the previous ten years. How-
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ever, the faculty felt that it was critical to continue 
presenting appropriate advanced didactic material 
in the fourth year. 

Students evaluations of the Introduction to Den-
tistry course indicated that it was a good transition 
from undergraduate education to professional educa-
tion. They consistently provided ratings between 4 
and 5 on a scale of 1 (strongly disagree) to 5 (strongly 
agree) for feeling welcome (4.8), preparation for 
studies at UCSF (4.3), and preparation for the profes-
sion (4.2). The only criticism of the intensive program 
was that the days were long. Evaluation scores have 
remained consistent in the past four years, averaging 
4.2 or higher, and the single criticism of long days 
has not changed. 

Students were initially unclear as to what the 
specific performance requirements were for each 
course in the new pass/no pass system. Faculty set 
consistent pass criteria and required remediation 
and demonstrations of mastery of material, so that 
students soon recognized that the revised curriculum 
was just as rigorous, if not more rigorous, than the 
previous courses. Faculty reported that they now 
spent more time in remediation of students who are 
performing marginally than before, since the pass/no 
pass system required that the students sustain an 
acceptable level of performance in all aspects of all 
courses. This was in contrast to awarding “D” grades 
that could be averaged away in GPA calculations of 
acceptable overall performance. 

An interesting aside to all the faculty and stu-
dent changes was that staffing support for the new 
curriculum with extensive use of WebCT and digitally 
enhanced teaching needed to change. Over time, 
new staff members with much more sophisticated 
computer skills have been hired. One individual was 
identified specifically to interact with faculty and the 
library staff in support of the online courses. These 
changes coincided with reductions in the traditional 
administrative assistant support staff levels through 
attrition.

Student Evaluations of the New 
Courses

Electronic course evaluations were made avail-
able for each class at the end of each term. Students 
were encouraged to respond; however, the rate was 
rarely more than 50 percent. Students related that 
some feared that the system was not anonymous and 
others felt that faculty would not change no matter 
what was said. In all, response rates varied from 

class to class, from a high of 78 percent of first-year 
students responding to an average of 50 percent for 
the second-, third-, and fourth-year classes.

Figure 4 represents the overall evaluations for 
the courses in the new curriculum on a scale of 1 
(poor) to 5 (excellent) for spring quarter 2005, the 
first year of the revised curriculum, and spring quar-
ter of 2008, a recent evaluation of the same courses. 
The goal was for every course to be rated three or 
higher. Courses that scored lower in the streams were 
addressed by the stream leader and assistant dean 
to make plans for improvement. Student evaluation 
scores for courses have been consistent over time. 

Students were also asked to comment on each 
course and make suggestions and recommendations 
for improvement. During that first year, 2004–05, it 
was interesting to see that many comments were quite 
positive, complimenting the quality of the professors 
and the perceived importance of the materials. In 
general, the online course material was perceived 
to be helpful. The first- and second-year students 
asked to have things more integrated and to utilize 
more small-group work in the courses. Third- and 
fourth-year students wanted more clinic time and 
better calibration among the faculty. 

Other Assessments
The faculty were extremely concerned that 

moving to a pass/no pass curriculum, integrating 
courses, and making biochemistry a prerequisite 
would disadvantage students on the National Board 
Dental Examination, particularly Part I. In addition, 
not all biomedical science material was taught in the 
first year, and students wanted to take advantage of 
the summer between the first and second years to both 
prepare for the examination and take it. This was a 
change from the past when students sat for Part I of 
the exam during the July administration of the paper-
and-pencil test after the end of the second year of 
dental school. Early examinations were permitted on 
a case-by-case basis in 2005, and four students took 
the computerized examination before the beginning 
of the second year of dental school. Two of them did 
very well, and two did poorly, which they all related 
to study and preparation rather than a lack of mate-
rial from the courses. Subsequently, students have 
been permitted to take Part I after the first year, and 
approximately one-third of the class does so, with 
the rest taking it by the beginning of the third year. 
The assistant dean and faculty have monitored the 
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passing rates carefully and are now comfortable with 
both curricular preparations for the examination and 
permitting students to sit for the examination at the 
end of the first year. Part II of the National Board 
is typically taken during fall or winter quarter of 
the fourth year. Students prepare on their own, and 
scores have not changed over the years. There is a 
very low failure rate, and mean scores are consistent 
over the years, with no change noted since the cur-
riculum revision was implemented. Table 3 shows the 
National Board Part I comparison data for the last 
several years, from three years before the curriculum 
change to two years afterwards.

State licensure examination results have also 
been consistent. Almost all California graduates 
now take the Western Regional Examining Board 
(WREB) exam, although they are also able to take the 
California Dental Board licensure examination. All 

UCSF graduates have selected the WREB examina-
tion for the last two years. First-time pass rates are 
at the 95 percent level. 

New and Continuing 
Challenges

There are two major continuing challenges for 
the faculty as the school moves forward with this new 
curriculum model. Integration of topics is the key 
to making the courses successful and continues to 
require faculty time and effort. Although there have 
been many positive changes, there are still a number 
of courses that students tell us are really three courses 
in one. Integration efforts are ongoing, and it is im-
portant that the school succeed in this process.

35

Figure 4. Comparison of student responses to the web evaluation question for individual

courses rated both in 2005 and 2008 to the question “Overall (on a scale of 1 to 5 with 5

being the highest) I would rate this course as . . .”

Figure 4. Comparison of student responses to the web evaluation question for individual courses rated both in 2005 
and 2008 to the question “Overall (on a scale of 1 to 5 with 5 being the highest) I would rate this course as . . .”
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The second major challenge for the faculty 
is to change traditional teaching modes to incor-
porate more learner-centered activities. Thus far, 
small-group discussions, panel discussions, student 
presentations, and digital presentations that can be 
reviewed at any time have been used to augment the 
traditional lecture-style presentations. Much remains 
to be done, but the structure of the new curriculum 
has provided interdisciplinary and interdepartmental 
opportunities for faculty members to work together, 
which was difficult to achieve with the previous cur-
riculum structure.

From an administrative point of view, some fac-
ulty members still think in terms of adding new mate-
rial by adding hours to the thirty-two-hour week and 
therefore reducing time for independent study. Three 
or four requests emerge every few months, with very 
good rationales, for increasing class, lab, or clinic 
time and decreasing independent study time. These 
are presented to the stream leaders at their retreats 
and to faculty committees, and are discussed at great 
length. Interestingly, having many faculty members 
discuss changes has led to increased cooperation and 
problem-solving, so that independent study time has 
been preserved.

Discussion and 
Conclusions

There is no question that traditional dental 
curricula need to change. Whether this change is 
achieved in a revolutionary way, in a more evolu-
tionary way, or with a combination of strategies 
will be unique to the needs of the particular dental 
institution. There is no question that the traditional 
dental curriculum that emphasized technical excel-

lence and deemphasized scientific advancement14,24 
no longer serves this generation of dentists or the 
coming ones. As described by Iacopino, “During the 
twentieth century, the practice of dentistry remained 
relatively static. New products and technologies were 
introduced at a rate that allowed dentists to provide 
effective and efficient patient care using the proce-
dures acquired in dental school, and they were able 
to complete their practice careers incorporating few 
if any new products, materials, techniques, and/or of-
fice equipment.”23 The former educational paradigm 
at UCSF was based on this twentieth-century no-
tion, and it was perpetuated by faculty trained under 
this philosophy. Now, for the twenty-first century, 
new techniques, scientific understanding of disease 
processes and prevention, the coming of molecular 
medicine,26 and the dizzying pace of technological 
advance must be integrated into the traditional dental 
curriculum. 

UCSF has begun to address the problems in 
the curriculum described by Bertolami: the problem 
of content, in which the core question is how best 
to incorporate advances in biomedical science and 
technology; and the problem of form, which includes 
inadequate learning and dissatisfied students.14 The 
major restructuring of the curriculum at UCSF 
School of Dentistry has established a framework 
that permits faculty to redress the ills of irrelevant, 
redundant, and unrelated presentations of material 
in dated traditional lecture, lab, and clinic formats 
that do not appeal to this generation of students. 
The notion that students need time for reflection, 
creativity, and scientific inquiry and that they benefit 
from it has been embraced. Faculty members have 
sensed the need, if not the urgency, for change and 
have directed their considerable skills and attention 
toward creating that reality. 

Table 3. National Board Part I comparison, annual reports 2001–02 through 2005–06

Year	 National	Mean	 UCSF	Mean	 National	Fail	Rate	 UCSF	Fail	Rate
2001–02	 85.0	 86.9	 10.1	 5.0
2002–03	 85.0	 87.8	 11.8	 3.7
2003–04	 85.0	 87.0	 11.6	 1.6*
2004–05	 84.8	 88.6	 14.2	 0**
2005–06	 85.2	 87.6	 10.7	 2.4**

*Second-year	dental	students	with	four	first-year	students
**First-year	and	second-year	dental	students
Note:	National	Board	scores	were	monitored	closely	for	evidence	of	disciplines	inadequately	presented	in	the	curriculum.	
Scores	and	fail	rates	remained	consistent	with	previous	years.
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