'," frontiers
in Public Health

CURRICULUM, INSTRUCTION, AND PEDAGOGY
published: 30 April 2019
doi: 10.3389/fpubh.2019.00106

OPEN ACCESS

Edited by:

Andrew Harver,

University of North Carolina at
Charlotte, United States

Reviewed by:

Darcell P Scharff,

Saint Louis University, United States
Donna Jeanne Petersen,

University of South Florida,

United States

Terrel Lee Rhodes,

Association of American Colleges
and Universities, United States

*Correspondence:
Marc T. Kiviniemi
marc.kiviniemi@uky.edu

Specialty section:

This article was submitted to
Public Health Education and
Promotion,

a section of the journal
Frontiers in Public Health

Received: 09 November 2018
Accepted: 11 April 2019
Published: 30 April 2019

Citation:

Kiviniemi MT and Przybyla SM (2019)
Integrative Approaches to the
Undergraduate Public Health Major
Curriculum: Strengths, Challenges,
and Examples.

Front. Public Health 7:106.

doi: 10.3389/foubh.2019.00106

Check for
updates

Integrative Approaches to the
Undergraduate Public Health Major
Curriculum: Strengths, Challenges,
and Examples

Marc T. Kiviniemi™ and Sarahmona M. Przybyla?

" Department of Health, Behavior and Society, College of Public Health, University of Kentucky, Lexington, KY, United States,
2 Department of Community Health and Health Behavior, School of Public Health and Health Professions, University at
Buffalo, Buffalo, NY, United States

Many “first generation” undergraduate public health degree programs were designed
based on “siloed” course structures centered around subunits in the discipline (e.g.,
Introduction to Epidemiology, Introduction to Environmental Health) that may be
meaningful primarily to experts in the field. An alternative to the siloed approach is an
integrative curricular design, in which courses are designed around meaningful thematic
units (e.g., explaining public health problems, asking and answering scientific questions
in public health), with an emphasis on drawing connections between knowledge from
different but complementary disciplinary areas as a means to improve student learning
and retention. The integrative approach shifts the curriculum conversation to capitalize
on the interdisciplinary roots of the public health profession. This approach is consistent
with the learning outcome recommendations in the Framing the Future Task Force report
and in the CEPH requirements for the undergraduate public health major. We explore
integrative approaches to developing curricular models for undergraduate public health
programs and discuss both pedagogical and career preparation arguments supporting
an integrative curriculum approach. These include facilitating the often-challenging
task for students of seeing how concepts interrelate, making transparent how “basic”
knowledge in the discipline relates to “real world” applications of the content, and better
mirroring how professionals in the discipline actually use knowledge in practice. Finally,
we review examples of core concepts and features in an integrative curriculum approach
to the undergraduate public health major as an effective educational program with
high-quality, learner-centered educational experiences.

Keywords: undergraduate public health, BSPH, integrative public health curriculum, curriculum designed, student
learning

INTRODUCTION

The goal of any undergraduate curriculum, including public health, we would argue, is to
accomplish two objectives. First, it should teach students the “habits of thought” that characterize
the discipline—how do public health professionals think about problems, analyze them, and go
about solving them? Second, it should equip students with the essential skills necessary to function
as entry-level public health professionals [for discussion of these two goals and their possible
rapprochement see (1)].
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As a way of considering what is involved in meeting these two
goals, consider a classic problem in public health education—
the “potato salad” problem (2). A group of people goes on a
picnic and they eat several foods, including potato salad. Later,
some of them get sick (and, in true public health fashion, some
of them do not). They provide some data on what foods they
ate at the picnic, and the task for our budding public health
professional is to decide whether they got sick because they
ate the potato salad. As it has been traditionally done in class,
this is epidemiology content pure and simple—students craft
out a table calculating the disease rate for those who ate the
potato salad relative to those who did not and, if they want
to get really fancy, compare that to the disease rate for people
who ate other foods vs. those who did not. A few simple
calculations later and, voila, the potato salad is identified as the
cause of the sickness and students have a piece of knowledge
on how to use an epidemiological principle to answer a public
health question.

As a class example to teach and test a piece of knowledge
from epidemiology, this works well as is. But going back to
the articulated goals for a public health curriculum, we need to
consider phenomena as they would occur in the “real world.” In
the real world of public health, the problem that would present
itself to a member of the public health workforce wouldn’t
be friends on a picnic, it would be multiple people in the
community buying vats of potato salad at the grocery store’s
deli counter to serve at their picnics and a set of ambiguous,
incomplete case reports trickling in from around the community
and needing to be assembled into a coherent whole. Also, in
the real world a data table wouldn’t magically appear from
which students could calculate disease rates. The public health
worker would have to use community engagement skills to go
out, collect relevant data, assemble information from people’s
memory, and overcome community suspicions. Then, the data
analytic skills above would surface. Even then, though, the real
world work wouldn’t be done. The public health worker would
have to consult with a legal team to decide what steps could be
taken to address the situation within the bounds of the city or
county health department’s authority. Health communications
work would then need to come into play to develop the optimal
strategy for getting the information disseminated to the public in
a way that not only informs but also leads to needed action. The
contrast between the class example and the real world is telling.
Real world public health requires the integration of knowledge
and skills from across the spectrum of traditional public health
disciplines in order to understand and address the problem.
It also requires a more complex set of thinking and analytic
skills than simply the calculation of an odds ratio from a 2 x
2 table.

The primary question for public health education, and the
question we seek to address in this paper is: how do we
best define and develop undergraduate public health education
programming in a way that allows us to simultaneously meet
two critical goals—to both best educate students to understand
and analyze the complexities involved and to ensure that
students leave our programs with skills that allow them to do
things to address these complex problems when they engage

in the “real world” work of public health practice? This real
world of public health involves the kinds of complexities
in the examples above, and such complexities are growing
over time as we shift toward a public health paradigm
that explicitly addresses social determinants (3), pushes for
an approach of health in all policies (4), and shifts focus
toward one health (5) and other explicitly interdisciplinary,
multilevel approaches. In doing so, we ask a key question
at the level of the curriculum for the undergraduate public
health major—what high impact, learner-center practices and
approaches should be used in developing and implementing
a curriculum in order to maximize student learning and
student outcomes?

In this paper, we make the argument that achieving the goals
of undergraduate education within the interdisciplinary context
of public health is best done by designing curricula using an
intentional, integrative approach. We begin by discussing what
is meant by an integrative approach. We then advance arguments
for the effectiveness of an integrative approach within the context
of the goals of undergraduate education and why we would
characterize it as a high impact approach to the undergraduate
public health curriculum. Finally, we describe an exemplar of
an undergraduate public health (UGPH) curriculum developed
using principles of integrative curriculum design.

WHAT IS AN INTEGRATIVE
CURRICULUM MODEL?

To develop an integrative Bachelor of Science in Public
Health (BSPH) curriculum, ones team must first examine
existing definitions. Jacobs defines interdisciplinary learning as
“a knowledge view and curriculum approach that consciously
applies methodology and language from more than one discipline
to examine a central theme, issue, problem, topic, or experience”
[(6), p- 8]. Public health curriculum developers must also
recognize the discipline field as a “specific body of teachable
knowledge with its own background of education, training,
procedures, methods, and content areas” [(6), p. 7].

The key feature of an integrative curriculum model is taking
a conscious approach to integrating in coursework and drawing
explicit educational connections between pieces of knowledge
from particular separate disciplinary backgrounds (7). Thus, one
does not define the curriculum in terms of a set of courses that
individually cover particular disciplinary domains, but rather
defines in terms of common questions, problems, ideas, skills
or other meaningful thematic units built from the connections
drawn as described above. Consequently, integrative curricula
can have a variety of definitions [for examples see (8, 9)]. A
common approach in medical education has been to replace
separate and distinct “disciplinary” courses in the first 2 years of
the curriculum with interdisciplinary courses organized around
organ systems (10). In our UGPH program, the organization of a
curriculum around meaningful thematic units was designed with
both attention to what thematic organization best meets student
learning objectives and best captures the “real world” uses of the
curriculum material.
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WHY AN INTEGRATIVE CURRICULUM
APPROACH?

With the definition of an integrative curriculum model in mind,
we now turn to a brief discussion of why a unit or department
would want to consider an integrative approach to developing
an undergraduate public health curriculum and the advantages
that it may have over the more traditional, siloed approach. Why
would one design or redesign an undergraduate public health
curriculum from an integrative standpoint?

What Are the Goals of an Undergraduate

Curriculum?

Central to our arguments about the advantages of an integrative
approach relative to the traditional, siloed model is a set of basic
assumptions about the desired outcomes of an undergraduate
degree in public health. We assume that any undergraduate
public health program has as its goal meeting at least four
key outcomes.

First, we want to develop and implement a curriculum that
prepares undergraduate students with the knowledge, skills, and
values necessary to enter the public health workforce (broadly
defined) ready to successfully begin their careers or further their
education and contribute to addressing the public health needs
of the population from their first jobs and continuing through
the remainder of their careers (11, 12).

Second, we want to offer a curriculum that introduces students
to how public health thinks about the world, the ideas and
lenses through which one takes a public health perspective in
explaining and preparing to change and improve the world,
that provides reasoning and problem-solving skills and that
introduces students to the values and underlying principles that
inform the public health perspective (1). Although programs and
curricula can vary in the relative weighting they place on goals
one and two (13) both are, we would argue, necessary for a
high-quality curricular approach.

Third, for undergraduate programs situated within schools
or programs of public health or for those that have pursued
standalone baccalaureate program status from the Council on
Education in Public Health, a key goal is to ensure that the
curriculum allows full satisfaction of the required learning
outcomes for an accredited undergraduate degree in public
health. The accreditation requirements for schools and programs
offering the undergraduate degree articulate both content
knowledge (e.g., “the socioeconomic, behavioral, biological,
environmental, and other factors that impact human health and
contribute to health disparities”) and demonstrable skills (e.g.,
“the ability to locate, use, evaluate and synthesize public health
information”) that must be addressed in the curriculum (14).

The preceding goals don’t occur unless we achieve a fourth,
final goal—a goal of undergraduate education (and truthfully, all
higher education), is to produce student learning and especially
to produce high-quality learning that a student retains over a
period of time—in other words, although the task we undertake
in our classrooms is providing instruction, the ultimate goal
in our courses and overall programs is to produce learning in

our students (15, 16). Although this seems like a statement of
the blindingly obvious, it needs to be explicitly stated because
designing the curriculum in a way that best produces long-
term learning needs to be an explicit goal when one engages in
curriculum design.

How and Why Does an Integrative
Curriculum Help With Meeting These

Goals?

So, from the viewpoint of these four goals for undergraduate
education, why is an integrative curriculum approach potentially
a better bet than the traditional, siloed approach? Let’s
consider potential integrative curriculum advantages from the
vantage point of the four goals of undergraduate education
outlined above.

The Nature of the Field of Public Health

For the first goal, preparing students for the workforce, the
core argument for the integrative curriculum approach is that
the work that is done in public health is inherently integrated.
Very few of the tasks a public health professional undertakes
in her daily life, and virtually none of the problems that public
health professionals tackle, neatly fit into a single one of the silos
defining the traditional curriculum approach.

The potato salad example above illustrates this point nicely.
Identifying, developing plans to address, intervening to address,
and evaluating whether the intervention was effective involves
knowledge and skills that span multiple knowledge domains
within public health. Virtually every public health example is
similar. A group of residents from a particular neighborhood are
concerned about what they perceive as high rates of respiratory
problems in their children. Is something going on and if so,
how is the local health department going to respond? Even
answering the “is there a disease cluster?” in this community
question involves the combined knowledge set of epidemiology
and biostatistics, and the skills to gather the requisite exposure
information from community members and health outcome
knowledge requires skills from both community health and
health services perspectives. We're only one step into fully
addressing the problem and already addressing it involves skills
in four of the traditional knowledge domains of public health.

We leave it to the reader to conduct additional thought
experiments here if additional illustrations are needed. Suffice
it to say that we take as a given that “real world” public health
work has an inherent and inescapable requirement for integrated
knowledge and skills across public health disciplines. We also
take it as a given that as the public health challenges faced by
the population shift over time, the need for integrated knowledge
and skills will only grow. Emerging perspectives shaping the field
all require more integrated knowledge and skills than did John
Snow’s work with the Broad Street Pump in 1854 (17) (and we
would argue that there was some integrated knowledge at work
even there).

A core principle in education and curriculum design is that
one provides a learner with mastery of a set of program-level
learning outcomes by providing instruction, practice, and the
ability to demonstrate mastery of the types of skills that the
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learner will need to perform to be successful moving forward. To
that end, if the reader buys our argument that the “real world”
skills our undergraduate public health students will be expected
to perform are integrated skills, then the work we do in our
classrooms must be to teach and allow the opportunity to master
those skills. If we teach a series of siloed courses in which students
learn and practice skills in epidemiology in an epidemiology
course and skills in biostatistics in a biostatistics course and so
on, when and where do they get the opportunity to practice the
integration of those skills?

In a siloed curriculum model, the student is most often left to
master the integration of skills on her or his own. This approach
rests on two rather tenuous assumptions-that the student should
master them and that the student can master them. The should
part comes down to a belief about educational philosophy. While
we hope that the reader will be convinced by the end of this paper
that students should not be left to master integration of siloed
content knowledge on their own, that has to be a judgment made
by the curriculum designers.

The question of whether students can master siloed knowledge
integration on their own is an evidence-based question. The
predominance of evidence suggests that the answer to this
question is more often than not no. Evidence on retention
of knowledge and ability to integrate skills across domains
shows that often students are unable to integrate unaided (18,
19). Although integrating information and applying it to novel
situations is a key educational outcome, students often do
not integrate and extend application successfully on their own
[e.g., (19)]. In fact, some attempts to accomplish integration by
maintaining siloed courses but using common themes and topics
to draw connections have found that students didn’t even notice
the integrated material until it was explicitly pointed out by
faculty members.

The Nature of Student Learning

As discussed above, the central goal of education is not teaching
a particular set of content; it is creating student learning,
particularly learning that is long-lasting and able to be effectively
retrieved and used when needed in a student’s post-collegiate life
and work (15, 16). Curriculum designs focused on ideas, themes,
and answering public health questions can be more effective
than designs focused on delivering information and leaving it
to students to integrate (16, 20, 21). As such, improved learning
outcomes and improved student motivation are core arguments
for the integrative approach (22-24).

Public health is an evidence-based discipline-we (rightly) ask
about the evidence base for interventions and policy approaches
to address public health problems, we recognize assessment and
evaluation as core functions of public health, and at all levels
of the curriculum, we take as a core goal providing students
the skills to assess, interpret, and evaluate the evidence for an
approach. It behooves us, then, to apply evidence-based practices
to the design of our curricula and courses. There are a variety
of articulations of these best practices [e.g., (25)] and, notably,
siloed curriculum approaches are not among them. Indeed, an
overview of teaching best practices for long-term learning argued
that “..it would be difficult to design an educational model

that is more at odds with current research on human cognition
than the one that is used in most colleges and universities”
[(25), p. 4]. Within the context of these best practices, integrative
learning is frequently cited as a high-quality educational practice
and as a means of producing high-quality, long-lasting learning.
Integrating allows focus on the “big ideas”—often cited as a best
practice in curriculum design (16). The American Association of
Colleges and Universities (AACU) has argued that the ability to
integrate and synthesize knowledge is one of the four essential
outcomes of an undergraduate educational experience (26).

Accomplishing integrative learning involves several shifts—
from “surface level” taking in of facts to “deeper level” thinking
about connections across time and across contexts (27), from
thinking about disciplinary and course contexts as isolated from
one another to thinking about the webs of connection that tie
things together to solve “real world” issues (19).

Unfortunately, typical undergraduate students are unlikely to
learn very real and necessary connections on their own. There
are two types of integration involved—first, students may not
see how concepts from one course/discipline/module connect
to related concepts from another course/discipline/module
(typically termed horizontal integration). Second, students may
not see how “basic” or “conceptual” material concepts relate
to applications and professional lives (vertical integration) (10).
Noticing, appreciating, and accomplishing integration is often
one of the most challenging cognitive tasks we ask students to
undertake. By making explicit the connections between ideas,
and indeed framing the curriculum around those connections,
the integrative curriculum approach addresses directly the
difficult cognitive task that, in more traditional siloed approaches,
is left to students to accomplish on their own.

In addition to the direct cognitive task of integrating
knowledge, a second learning-based argument for the
integrative approach is that learning is only effective
if it is long-term learning that can be retrieved and
used in the future. In terms of teaching and learning
best practices, the argument has been made that “We
need to provide an education that lasts a lifetime,
which means thinking beyond the end of the semester,
and let the learning principles for long-term retention
and flexible recall guide our teaching practices”
[(25), p. 4].

In the context of long-term retention and retrieval of
information, some key principles of human memory and how
humans learn highlight advantages of the integrative approach.
In order to be remembered, retrieved, and used, delivered
course content has to be tied to other, pre-existing memory
structures (28). An item in isolation is much less likely to be
effectively learned and remembered than one that is tied to pre-
existing knowledge. Organization and association of information
in memory is key to long term retention and undemanding.
It aids initial understanding by contextualizing the information
in light of other information, but also aids the likelihood of
long-term recall (29, 30). Full mastery of learning content
involves multiple steps—acquiring skills/knowledge; integrating
the individual skills and knowledge with others; and then
applying those skills and knowledge appropriately to address
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and understand problems, including extending the domains for
that application past the specific domain in which the skill was
acquired (18).

Finally, not only can integrative curriculum designs aid
students in seeing and understanding critical interconnections
between content domains and in learning course material
in ways conducive to long-term information retrieval, such
design also aids in developing critical higher-order thinking and
reasoning skills. One example of this is creative generation of
new ideas. One conceptual approaching and fostering creativity
is a “Janusian approach” in which creative thinking involves
creating connection between ideas that might otherwise not seem
connected at all (31). To the extent that we want our students to
be both creative thinkers and problem solvers, arguably a core
professional skill for public health where problem solving and
intervention development involves working within systems and
with multiple constraints to solve health problems that may not
have existed when the student was in college, developing the
ability to see connections between seemingly disparate ideas is
critical. As discussed above, most students are unlikely to see
or form such connections on their own and therefore a goal of
education has to be teaching those connections as a core, concrete
skill to be introduced practiced, and mastered in the course of the
undergraduate program (7).

As another thinking skills domain, consider the need to take
ideas and skills developed in the classroom and apply those
skills to solving a problem that may be in a novel domain.
Such an ability to transfer across domains is not inherent or
automatic and therefore must be learned, and curriculum design
needs to take this necessary learning into account. We know
that repeated practice with different applications and different
spheres is advantageous—organizing around the skill/topic may
help (32). In fact, some have even argued that course content
should be framed by laypeople because laypeople tend to think
about things in terms of actual problems to be solved whereas
professors tend to focus on subject matter (33).

For all of these student learning-focused reasons, we argue
that an integrative curriculum approach offers advantages
in engaging student learning. We are not the only ones
to support this strategy. Many curriculum reform efforts
advocate for integrative learning as a core feature of high-
quality educational programs across various disciplines?
(20, 34, 35). The AACU argues for creating “intentional
learners” and defines that, among other things, “Intentional
learners are integrative thinkers who can see connections
in seemingly disparate information and draw on a wide
range of knowledge to make decisions. They adapt the skills
learned in one situation to problems encountered in another”
[(36), p. 21].

In the context of undergraduate degree programs in public
health, where there are accreditation requirements specified
by the Council on Education in Public Health, one can also
consider the learning advantages of the integrative curriculum
approach from the perspective of meeting accreditation
requirements. Although the CEPH accreditation requirements
(14) do not specify any particular curricular approach, we
would argue that they do implicitly articulate a vision for

undergraduate public health education that has integrative
themes woven throughout. Themes like multilevel, social-
ecological approaches to understanding and addressing
problems, systems thinking, and synthesis of information
are all inherently integrative. Moreover, regardless of the
curricular approach taken to address the knowledge and skill
domains specified by CEPH, one must demonstrate student
learning and outcomes relevant to those domains. To that
extent, the articulated advantages of the integrative approach
for student learning are also advantageous for satisfying
the accreditation requirements of ensuring student learning
of what is inherently an integrative, interdisciplinary field
of study.

Curriculum Synergies

As a final argument for the advantages of an integrative
undergraduate public health curriculum, our experience of
developing the integrative curriculum approach described in
detail below is that there were interesting, unexpected synergies
that occurred when considering the curriculum from an
integrative perspective. The first of those synergies is that we
discovered there were some topics that don’t have a natural
“home” in any of the siloed, disciplinary courses typical of non-
integrated curricula but that emerge and fit quite nicely in an
integrative approach. For example, our integrative curriculum
includes a course on public health intervention approaches that
uses the social-ecological model as an organizing framework.
When developing content for the course, we realized that
food fortification was an ideal public health strategy to talk
about as a basic biological intervention in the ecological
framework. We then realized that food fortification wouldn’t
likely come up naturally in any of the coverage of intervention
approaches in a siloed model—health education and individual
interventions would be covered in health behavior, policy
approaches would be addressed in a health systems/services
course, and screening would be covered in epidemiology,
but food fortification wouldn’t fit neatly into any of the
necessary disciplinary “bins” and therefore likely wouldn’t
be covered.

In addition, the integrative approach allows for efficiencies
in coverage of key concepts that are more challenging
to achieve in a siloed approach. Consider the issue of
different models for explaining public health problems. We
use the epidemiologic triad to explain infectious disease
transmission, the exposure pathways model to describe
human exposure to environmental pollutants, and the
social-ecological model to describe the complex causation
of chronic disease risk (and other public health outcomes).
Understanding each of the models involves being able to
think about multiple constructs as causes or influences,
characterizing and understanding the interrelations between
the multiple constructs, and understanding the different
ways in which constructs can intersect and interact to
determine outcomes.

In a siloed approach, where the epidemiologic triad would
be covered in an epidemiology course, the social-ecological
model in a health behavior course, and the exposure pathways
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TABLE 1 | Linkages between critical components elements, domains, and courses in the Undergraduate Public Health Major at the University at Buffalo.

Critical Domain Course number and title
components
elements
Background Science CHE 101: General chemistry
domains PGY 300: Human physiology
Social and behavioral sciences PSC 101: Introduction to american politics
PSY 101: Introductory psychology
SOC 101: Introduction to sociology
Math/quantitative reasoning STA 119: Statistical methods
Humanities/fine arts ENG 285: Writing in the health sciences
Public health Overview of public health PUB 101: Introduction to public health
domains PUB 102: Historical and contemporary public health problems
Role and importance of data in public health PUB 315: Asking and answering scientific questions in public health
Identifying and addressing population health PUB 101: Introduction to public health
challenges PUB 210: Global public health
PUB 220: Behavioral and social influences on health
Human health PUB 310: Health and disease: biological, personal, and environmental influences
Determinants of health PUB 101: Introduction to public health
PUB 210: Global public health
PUB 220: Behavioral and social influences on health
Project implementation PUB 325: Interventions to address public health problems
Overview of the health system PUB 330: Public health systems and policies
Health policy, law, ethics, and economics PUB 102: Historical and contemporary public health problems
PUB 330: Public health systems and policies
PUB 422: Public health ethics: an interdisciplinary exploration
Health communication PUB 320: Models and mechanisms for understanding public health
PUB 325: Interventions to address public health problems
PUB 494: Capstone: modern public health problems and solutions
Cumulative Cumulative experience: cumulative, integrative, and PUB 494: Capstone: modern public health problems and solutions

experience and
field experience

scholarly or applied experience or inquiry project
that serves as a capstone to their educational
experience

Cross-cutting
areas

Advocacy for protection and promotion of the
public’s health at all levels of society
Community dynamics

Critical thinking and creativity

Cultural contexts in which public health
professionals work

Ethical decision making as related to the self and
society

Independent work and a personal work ethic
Networking

Organizational dynamics

Professionalism

Research methods

Systems thinking

Teamwork and leadership

PUB 101: Introduction to public health

PUB 102: Historical and contemporary public health problems

PUB 310: Health and disease: biological, personal, and environmental influences
PUB 315: Asking and answering scientific questions in public health

PUB 320: Models and mechanisms for understanding public health

PUB 325: Interventions to address public health problems

PUB 330: Public health systems and policies

PUB 494: Capstone: modern public health problems and solutions

model in an environmental health course, the relevant tasks
of understanding multiple causes would have to be taught
each time. In an integrative curriculum model, though,
one can organize an undergraduate course around ways
of understanding and explaining public health problems,
teach the basic logic of multiple causes early on in the
semester, and then introduce all three models in turn
and use teaching and applying them as a way to provide
repetition and practice across novel contexts as each model is
learned and the principles of multiple causation observed and
used repeatedly.

AN EXAMPLE INTEGRATIVE
CURRICULUM APPROACH

At the University at Buffalo’s School of Public Health and
Health Professions, the UGPH program began in Fall 2017 as
the first ever BSPH program in the School. Incoming freshmen
began direct admission in Fall 2018. From its inception, the
UGPH curriculum is designed with five key elements: (1)
major building blocks, (2) introductory coursework, (3) upper-
level coursework, (4) electives, and (5) one capstone course.
The major building block courses entail 11 credit hours in
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TABLE 2 | Undergraduate public health courses at the University at Buffalo.

Course number and title

Course description

PUB 101: Introduction to public
health

The course is designed to provide you with an understanding of and appreciation for population approaches to improving the health
of our nation and the world, as well as knowledge of various career paths in public health.

PUB 102: Historical and
contemporary public health
problems

This course is an integrative overview of both historical and contemporary public health problems and how they were/are being
addressed. The course also introduces students to the public health approach to improving health by integrating approaches from
the five core areas of the discipline.

PUB 210: Global public health

This course will provide upper division undergraduate students with a meaningful appreciation of the challenges in achieving the
human right to health in low- and middle-income countries worldwide. Students will understand the leading causes of illness, death,
and disability and approaches to prevention and control of those conditions in resource-constrained settings. Students will also
understand the complex interrelationships between social, environmental, and political factors that affect health and well-being in
low- and middle-income countries.

PUB 220: Behavioral and social
influences on health

The discipline of public health helps inform decisions that shape the behavior of individuals, communities, and societies. PUB 220 is
an exploration of theories, models, and methods of social and behavioral disciplines relevant to the identification, description, and
solution of public health problems. The course is designed to engage students’ curiosity and aid them in developing basic literacy as
well as critical and creative thinking regarding social and behavioral concepts and processes that influence personal and population
health.

PUB 310: Health and
disease: biological, personal,
and environmental influences

This course provides an overview of the biological bases of health and illness as well as an overview of the intersections of biological,
personal, and environmental determinants of health and illness. Students will learn about key biological processes and physiological
systems relevant to public health issues as well as how biology and the environment interact to lead to health outcomes.

PUB 315: Asking and answering
scientific questions in public
health

This course provides an overview of scientific methodology and evidence-based practice in public health. Students will learn about
the research methods used to collect data and the statistical methods used to evaluate that data in public health research and
practice. Students will also gain exposure to how those methods are used to address problems in public health.

PUB 320: Models and
mechanisms for understanding
public health

This course addresses how we understand and explain the causes of public health problems. Students will gain an understanding of
the complex causes of different types of public health problems, including infectious diseases, chronic diseases, and environmental
health hazards. A particular focus will be on how the person and the environment interact to influence health and illness.

PUB 325: Interventions to
address public health problems

This course addresses how public health professionals take action to solve public health problems. Building on the foundation of
understanding problems from PUB 320, the course addresses interventions used to prevent and treat infectious diseases, to change
health behaviors, and to address environmental health hazards. A particular focus will be on intervention strategies that can be used
at the population level to improve health for groups and communities.

PUB 330: Public health systems
and policies

This course addresses how the public health system and the broader health care system function to promote health and treat illness,
as well as how governments function to address public health issues. Major topics addressed will include the structure and function
of the public health system in the United States, how those functions are provided for by law and financed by governments; the
structure of the health care delivery system and how it relates to the public health system; policy design and implementation and the
role of government in that design.

PUB 422: Public health ethics:
an interdisciplinary exploration

Public Health Ethics explores interdisciplinary perspectives using literary, philosophical, and historical examples. Public health ethics
has a special concern about functions of the state and organizations in protecting and promoting health. The American Public Health
Association Principles of Ethical Practice of Public Health will be employed to assess important moral dilemmas presented in cases,
literature, and films. Principles of moral philosophy and moral psychology will also be used.

PUB 494: Capstone: modern
public health problems and
solutions

This course satisfies the capstone requirement for the major in public health. The course focuses on integrating and synthesizing
knowledge gained in the public health major core curriculum and using that knowledge to analyze, explain, and address public health
problems. Students will also gain exposure to how knowledge from the core curriculum is applied in public health practice. The
course will center around student projects based on case studies of public health problems.

the College of Arts and Sciences and include coursework in
chemistry, political science, and statistics as well as 4 credit
hours in the School of Medicine for a human physiology
course. At the introductory level, students take two required
lower division courses, with 200-300 students typically in each
course. These courses expose them to a broad overview of the
discipline and include basic principles of population health,
with an integration of both historical and contemporary public
health problems as a method to improve public health via the
explicit integration of both content knowledge and approaches
from all five core areas. At the upper division level, students
take 16 credits over five courses, each currently capped at 75
students. Each integrate core curriculum content in a reflective
manner, where students are challenged to assimilate the subject

matter using deliberate teaching and evaluation criteria. At the
upper division level, students complete nine credits of upper-
level electives from a growing menu of options (e.g., Public
Health Nutrition, Social Determinants of Health). Finally, a
four-credit capstone experience offers students the opportunity
to synthesize and apply the knowledge and skills developed
in previous coursework and out-of-classroom experiences in a
holistic way. The capstone is capped at 30 students with the
first cohort of BSPH graduates in Spring 2019. We envision
several flavors of the capstone including but not limited to an
independent research project, a study abroad experience, and
a public health internship at a partnering public health agency
(see Tables 1, 2). The program currently has approximately 280
students enrolled.
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BSPH Curriculum—Distinctive

Design Features

There are several advantages of using an integrative curriculum
approach to the design and implementation of a BSPH program.
First, the deliberate, distinctive design features of our UGPH
curriculum allow for the careful and thoughtful integration
of the five core public health areas in each and every one
of the core courses throughout the curriculum, allowing for
the high impact delivery of integrative learning experiences
throughout the students’ time in the major (36). In particular,
students are presented with various opportunities for both
breadth of exposure to core public content and ways of thinking
and depth in a focus area of interest. The inclusion of a
flexible capstone course allow synthesis and integration based
on student experiences (e.g., undergraduate research, study
abroad, internship), incorporating Kuh’s capstone experiences as
a high impact practice (37). Second, the leveraging of general
education provides disciplinary foundations for public health
learning at lower levels of the required curriculum. In designing
the core courses, we identified general education offerings
that provided important background knowledge relevant to
each course and made those general education offerings pre-
requisites to the public health core. For example, a human
physiology general education course is a pre-requisite for the core
course addressing biological, psychosocial, and environmental
mechanisms of health and disease and a political science
introductory course is a pre-requisite for the course on public
health systems and policies. This leveraging of general education
not only makes the curriculum stronger, but also illustrates
for students the integration of core knowledge from multiple
disciplines into the public health approach to addressing
and understanding health. The University at Buffalo’s core
general education curriculum explicitly incorporates several
high impact practices into its design, including first year
experiences, use of portfolios, capstone experiences at the
end of the general education sequence, common intellectual
experiences, and diversity/global learning (37). Third, the
curriculum design allows for two primary options for student
learning experiences: many students will assume a “stand
alone” baccalaureate experience and others may opt for a
seamless transition into a BSPH + MPH without unnecessary
duplication for master’s level coursework (in either a 342 or
442 track). The curriculum development and implementation
plans were explicitly informed by and responsive to Framing
the Future. The content coverage takes a thoughtful approach
to integrate the course content, allowing students to make often
implicit connections between courses explicit. Importantly, the
UGPH curriculum successfully incorporates Critical Component
Elements (see Table1) from ASPPH’s Framing the Future
project (38, 39).

BSPH Course Examples

To highlight samples of what an integrative approach to
curriculum development and implementation looks like, we
present two course examples in our BSPH program: PUB 315:
Asking and Answering Scientific Questions in Public Health

and PUB 320: Models and Mechanisms for Understanding
Public Health.

In PUB 315, students engage in an overview of scientific
methodology and evidence-based practice in public health where
they learn about the epidemiological research methods used
to collect data and the biostatistical methods used to evaluate
that data in public health research and practice. They begin
the course by learning about the importance of evidence-based
practice for public health with an overview of the research process
and the development of research questions. Students examine
the types of empirical questions addressed in the discipline
and the links between the types of questions and appropriate
methods to collect, manage, and analyze public health data.
These learning synergies provide students the opportunity to
deliberately engage in understanding the interrelation between
not only key public health concepts but also draw connections
between conceptual commonalities in all five core areas of
the discipline.

In PUB 320, students engage in course material to learn about
how we understand and explain the causes of public health
problems. Using active learning techniques, students gain an
understanding of the complex causal mechanisms of different
types of public health problems, including infectious diseases,
chronic diseases, and environmental health hazards. These active
learning strategies include working in groups to develop and
apply multilevel explanations of public health problems and to
develop knowledge through activities designed to compare and
contrast the ways in which different models in public health
reflect systems thinking principles. By first learning how to
apply basic principles of model building to analyze and explain
public health problems, they then explore the importance of
identifying and understanding the relationship between and
among causes within complex systems using various levels of
the social ecological model and the epidemiologic triad. Using
experiential learning strategies, students gain skills in describing
and explaining factors that influence health-related behaviors
using public health theories and environmental models. For
example, students work to create the textbook through for the
course, curating, and writing about core content knowledge
in a way that involves experiential engagement in knowledge
creation (40). Finally, students explore fundamental causes
and use model applications to reduce health disparities at
a population level using principles in the five core areas of
public health.

CONCLUSION

Integrative learning is an educational practice intended to
produce high-quality, long-lasting learning experiences.
Consistent with CEPH requirements for the undergraduate
public health major and learning outcome recommendations
in the Framing the Future Task Force report, an integrative
approach to curriculum design and implementation derives
from the interdisciplinary roots of the public health profession
and the key notion that public health work is fundamentally
integrated in nature. From a curriculum design perspective, it
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is critical to develop an educational program at the bachelor’s
level that helps students establish knowledge, problem-solving,
and critical thinking skills for understanding and analyzing the
complexities involved in public health phenomena as well as
fostering proficiencies to effectively respond to these complex
problems in the “real world” work of public health practice. These
competencies focus on the utilization of interdisciplinary, multi-
level approaches. An integrative curriculum for undergraduate
public health students prepares them to enter the public
health workforce with thoughtful, deliberate synthesis of key
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