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Abstract: The pandemic necessitated teaching competencies that allow public health (PH) students 

to be immediately workforce ready. The shift to virtual learning provided an ideal time to consider 

pedagogies focused on applied learning opportunities, such as practice-based teaching (PBT). This 

multi-year, post-test evaluation of one PBT course explored differences in students’ competency 

achievement immediately post-course with different modalities of delivery: fall 2019 in-person (n = 

16), summer 2020 virtual (n = 8), and fall 2020 hybrid (n = 15). Using a variety of methods to assess 

across semesters, the study found virtual and hybrid learning environments resulted in equally high 

levels of competency achievement as in-person delivery. Regardless of course delivery, students 

reported, with no difference across semesters, PBT directly contributed to their workforce readiness, 

helped with acquisition of essential workforce skills such as problem-solving, leadership, and team-

work, and led to skill and knowledge acquisition they would not have achieved in a non-PBT course. 

The increased emphasis on virtual learning changed the higher education landscape and the need 

for students to be workforce-ready with the technical and professional skills demanded by the field 

and offered opportunity to redesign courses with an emphasis on applied opportunities. Virtually 

delivered PBT is an effective, adaptable, and sustainable pedagogy worth the investment. 

Keywords: practice-based teaching; virtual learning; public health workforce; public health  

education; competency achievement 

 

1. Introduction 

The outbreak of COVID-19 amplified the need for the public health (PH) system to 

respond immediately with a well-trained, adaptable, and ready workforce. The pandemic 

created challenges for not only public health in general, but for higher education as well. 

The public health sector in general faced funding and staffing challenges, most notably 

through a lack of dedicated pandemic funding for local public health and insufficient 

staffing to respond to the myriad of issues resulting from the pandemic [1]. Other chal-

lenges faced by the public health sector prompted by the pandemic include inconsistent, 

inadequate guidelines and communication from federal and state governments [1,2] and 

a lack of data tracking and engaged community partnerships. In response to these chal-

lenges, academic public health responded by deploying public health masters and doc-

toral students to understaffed local health departments to assist with COVID-19-related 

efforts [3–5], similar to graduating medical and nursing students early to serve the de-

mand of the front lines. This response to the changing demands of the public health sector 

placed increased pressure on public health education, requiring rigorous training and a 

heightened level of workforce readiness so graduates could immediately integrate into 

the existing system and successfully apply their skills. 
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The pandemic highlighted that serving the ever-changing field of public health has 

always required a workforce capable of immediately applying tangible skills across con-

tent areas [6–10]. Accreditation standards have consistently demanded that schools of 

public health (SPH) ground professional public health education in real-world situations 

to achieve this [10]. Due to the pandemic, the necessity of teaching skill-based competen-

cies that allow students immediate hands-on experience so they can enter the workforce 

prepared to meet challenges [11] became even more relevant. Given the current pandemic 

and considering the changing employment sectors of MPH students [12], teaching effec-

tively with technology has never been more essential to learning [13]. 

Practice-based teaching (PBT) is a pedagogy long touted for its benefits but not often 

implemented for its perceived resource-intensive nature [14]. PBT combines traditional 

student learning with practice-based opportunities through work on a current problem 

for an agency and the community it serves [15]. PBT courses can be effective when 

planned, implemented, and evaluated according to a specific framework, such as PBT 

STEPS [15,16], and they offer benefits to all stakeholders: the student, SPH, the agency, 

the community the agency serves, and alumni [16,17]. 

PBT courses in public health and across disciplines, like traditional lecture-based 

courses, adhere to course learning objectives, assignment guidelines, and a syllabus to 

ensure students acquire the knowledge and skills to meet the requirements of the course. 

PBT courses contain some didactic components; however, the emphasis of time is placed 

on direct application of concepts both within the classroom setting and outside the class-

room with discussion about the application, the interactions, meetings, and brainstorms 

with collaborating agencies and their stakeholders throughout the semester; the assign-

ments that are intended for use in the field and therefore undergo numerous rounds of 

internal review and feedback; and, the consultations with the teaching team to tailor gen-

eral course content to the specific project of focus with a number of team-building and 

sharing opportunities [15]. In a PBT course, the learning happens from working on the 

problem presented to the students (as experienced by the field) versus the learning being 

a prerequisite of addressing the problem. 

Although in-person delivery of PBT was used in SPH before the pandemic began, the 

pandemic forced use of different and innovative delivery modalities of PBT to engage 

both students and collaborating agencies. The virtual and hybrid modalities used during 

the pandemic allowed students to gain experience in the field during a time where stu-

dents struggled to access these opportunities and prompted engagement with agencies 

that were outside the geographic bounds of the SPH. Given that faculty at SPH have been 

challenged to find applied opportunities for students to implement competencies deliv-

ered in the classroom to the field during the pandemic, the use of PBT emerges as a possible 

solution. Evaluations of learning delivered through different in-person and virtual mecha-

nisms have shown equally effective learning outcomes [18], and as such, SPH accreditation 

guidelines have proposed updates to reflect virtual learning opportunities [15]. 

PBT courses support a variety of learning styles [19], prepare students with essential 

workplace skills, provide benefit to collaborating agencies and communities [20,21], and 

can be adapted to online delivery, which is especially necessary given recent increased 

emphasis on virtual learning [22]. Even with these benefits, there are challenges that have 

hindered adoption and implementation of the pedagogy including substantial work out-

side of class for students imposing schedule constraints [23]. PBT, which is often used in 

clinical training such as in nursing and medicine where students can immediately apply 

the information in a practical setting, has in recent years extended into other disciplines 

where students can apply their knowledge and skills to a real-life setting and problem 

[24]. Assessing the benefits and outcomes of PBT is essential given new research on the 

long-term effectiveness of PBT in the accomplishment of technical and professional com-

petencies, the positive outcomes of PBT reported by collaborating agencies, [25,26] and 

the promise of PBT for both in-person and virtual course delivery. 
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1.1. Overcoming Barriers to Practice-Based Teaching 

Learning by doing is the best way to acquire skills, engage in a topic, and prepare 

students for job success. Faculty must create these opportunities and SPH must support 

this endeavor. In the past, before the pandemic, there have been barriers to shifting from 

traditional courses to PBT, including lack of resources, limited access to technology, diffi-

culty securing partnerships, and resistance to change. Many of these barriers to PBT, how-

ever, are in the past because of increased access to technology, reallocation of SPH re-

sources and supports to redesign courses, and an urgent need for the field to utilize a 

growing public health workforce. Given the pandemic, the cost of implementing PBT is 

now, in the present context of still managing the pandemic, more than ever far out-

weighed by the benefits (Figure 1). 

 

Figure 1. Factors for Virtual, Scalable, and Sustainable Practice-Based Teaching. 

One argument against transitioning traditional courses to PBT is the time required 

before and during the semester to develop, implement, and participate in a PBT course 

[23]. In addition, students’ personal, school, and job commitments can impose restrictions 

on time and availability to fully commit to a PBT course [25]. Similarly, the limited re-

sources of many agencies can also impact engagement and responsiveness during the se-

mester [20]. The new norm of virtual collaborations may streamline efforts to engage in 

meaningful ways for PBT. For example, existing and new resources earmarked for adapt-

ing teaching and technology to the shifting higher education landscape can result in newly 
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created websites to establish the initial collaboration. Online platforms and learning man-

agement systems during the semester enhance and sustain the partnerships with the agen-

cies and are resources that are now commonplace in virtual learning with schools and 

agencies investing in technologies and opportunities to interact virtually as part of daily 

operating procedures [14,27]. 

Due to the use of online platforms during PBT classes, lack of technology to initiate 

partnerships and continually engage students with collaborators during the semester is 

another challenge of PBT. Meaningful engagement in PBT requires access to and familiar-

ity with technology that allows for seamless connection and collaboration [16]. Tradition-

ally, this was difficult for SPH that had specific password-protected platforms, faculty 

with limited technology experience, agencies with minimal technological capabilities, and 

students needing access to multiple learning platforms. Due to COVID-19, many people 

in the U.S. are now familiar with operating remotely and, while challenges still exist, there 

have also been benefits to virtual participation [22]. These benefits extend to PH courses 

that utilize PBT, which has resulted in remote and local agencies simultaneously working 

together to connect with all stakeholders, regardless of geographic location, while still 

maintaining the high quality of course deliverables and communication. 

A third barrier has been difficulty in securing partnerships. Faculty may struggle to 

find the right partnering agency to engage in a PBT course, thinking that it needs to be 

restricted to an agency with a mission that directly advances public health. This pandemic 

has made it clear that public health touches every sector of society. Health is a basic need 

[28], and as such, strategic partnerships for a PBT course can be found anywhere and the 

outputs of the collaboration can vary greatly. While many PBT collaborators in public 

health courses are health agencies, their primary partners represent law enforcement, so-

cial work, hospital administration, and businesses, among others. All these partners ben-

efit from the students’ final deliverables and class resources to fill gaps in their ability to 

address the issues presented. The classroom partners should not be restricted as public 

health touches all sectors of society. 

Finally, schools and faculty have been resistant to changing the status quo when the 

structure seems to be working or when the changes require a good deal of effort or re-

sources without guarantees the changes will be effective. Whether we are ready or not, 

the current context of both PH programs and the field is motivating us to change our ped-

agogies to quickly produce competent students with prior field experience and who are 

workforce ready. Students have had to embrace technology as part of their learning plat-

form given the restrictions from the COVID-19 pandemic and the resulting shift toward 

virtual learning and virtual workforce positions. Agencies have had to pivot and shift re-

sources to meet the changing needs of the populations they serve [14,29]. Faculty have 

had to revise courses for maximum effectiveness delivered virtually, online, or in a hybrid 

setting to meet a shifting demand for virtual and distance learning [23]. SPH have had to 

recognize that pedagogies that previously worked may no longer suffice in post-COVID-

19 times. All stakeholders have had to evolve and adapt to find innovative, cost-effective, 

and sustainable solutions to pressing problems in real time. This is the hallmark of PBT 

courses, which results in deliverables that are targeted, implementable, and innovative 

and partnerships that are sustainable and impactful. 

1.2. The Benefits to Implementing Practice-Based Teaching 

There is an increased demand for prepared, experienced public health professionals 

in response to the changing demands of a field that is trying to serve communities’ evolv-

ing needs. As a result, there is an unprecedented urgency to adjust the way public health 

academic programs are facilitated to accommodate for all types of learning, whether in-

person, virtual, or hybrid. While there has been a shift back to traditional ways of deliv-

ering courses, adapting to a new terrain of virtual learning and determining skills-based 

curricula moves beyond pedagogies that require solely in-person interactions and wel-

comes the scalable application of PBT in SPH, even with the commonly cited past barriers 
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to implementing it. This results in tangible benefits for all stakeholders both in the imme-

diate and long-term landscape with agencies from PBT courses reporting immediate and 

sustained benefit from the collaboration [26]. 

Given the urgency for experienced PH professionals felt in response to COVID-19, 

students are seeking educational opportunities that allow maximum skill acquisition (Fig-

ure 2) regardless of mode of course delivery and that allow exploration of where they fit 

into the system [30]. SPH that utilize PBT allow students to obtain skills far beyond what 

a traditional course teaches, which gives them the confidence to innovate and take risks 

to develop sustainable solutions, demonstrates how they can immediately serve the field, 

and exposes them to relevant issues that may be outside their interest or region but that 

require real effort to solve. It also gives a space for students to try new ideas and innova-

tions and collaborating agencies a space to learn new approaches. PBT creates opportuni-

ties and connections between students and agencies, thereby streamlining the entrance of 

trained PH graduates into the field. 

 

Figure 2. Outcomes of a Practice-Based Teaching (PBT) Course—Student Skill Acquisition, Collab-

orating Agency Deliverables, and Public Health Impacts. 

The ultimate goal of PBT courses is to prepare students for success once they gradu-

ate and enter the field. Examining the value of PBT for alumni helps demonstrate the ef-

fectiveness of the modality. Alumni engagement with PBT reinforces their connection to 

SPH, allows them connection to and recruitment of current students, provides lifelong 

learning opportunities for skill redevelopment, and streamlines PBT course collaborations 

given their intimate learning experience with the school [12]. For example, SPH alumni 

may have a need for additional competencies to address COVID-19-related issues that 

were not part of their course of study but that they can access through sustained connec-

tions. Alternatively, they may have pressing problems within their agency and collabora-

tion with a course can result in quick and cost-effective solutions. SPH often have alumni 

engagement as a top priority, with offices and staff dedicated to this effort, to establish 

networks for current students, provide lifelong learning opportunities for alumni, and 

foster an ongoing partnership between academia and the field. PBT is one way to facilitate 

this engagement and result in alumni having the ability to continually access support and 

resources from their SPH [20]. 
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PBT allows collaborating agencies, which are typically under-resourced and short-

staffed, access to high-quality deliverables and innovative ideas at no cost to them [20] 

during the semester. In addition, they have access to the faculty, students, and alumni 

they collaborated with after the semester. As a benefit to the student and the agency, PBT 

introduces the opportunity for networking. This not only benefits the student by giving 

them exposure to potential professional opportunities in the field, but also benefits the 

stakeholder and their agency by gaining access to a pipeline of experienced students who 

are already familiar with the stakeholder’s work. Even in non-pandemic times, the bene-

fits to agencies of a PBT course are extensive [16], and the shift to virtual participation 

expands the pool of potential PBT partnerships. 

Finally, SPH graduate programs have always sought to raise the standards of educa-

tion through a variety of practice opportunities to expose students early and often to the 

ever-changing needs of the diverse field [11]. This is even more imperative now during 

this time of re-envisioned modes of teaching and learning to successfully deliver virtual, 

online, and/or hybrid courses that are interactive and flexible. PBT allows SPH to contin-

ually strengthen their ties to the communities in which students are being trained to serve 

and establish lasting relationships for research, practice, and further teaching. 

This study aimed to explore if there are differences in competency achievement im-

mediate post-PBT course across different teaching modalities—virtual, hybrid, and in-

person. The hypothesis is that the delivery of hybrid and virtual is just as effective as de-

livery in person when using a framework for the design and implementation of a PBT 

course. The usefulness of teaching evaluations has long been debated in general, but it is 

particularly important for PBT courses where conventional methods of assessment do not 

typically measure student achievement and application [31–33]. The benefits to PBT have 

been documented in an in-person delivery model [15,26,34] with ongoing evaluations rec-

ommended [35], but to date there is limited research on the effectiveness of PBT delivered 

virtually or in hybrid. Given the immense benefit PBT offers coupled with the investment 

of time and resources to effectively implement it, understanding the benefits in a virtual 

environment are important to understanding how it is best delivered for adoption and 

expansion as the higher education landscape shifts to remote course delivery and the op-

portunity for virtual collaborations expands. 

2. Methods 

To examine the utility of PBT, we conducted a multi-year post-test evaluation of one 

course over three semesters with different modalities of delivery: fall 2019 in-person de-

livery, summer 2020 virtual delivery, and fall 2020 hybrid delivery. The course was de-

signed and delivered according to a PBT framework; PBT STEPS [16] was applied by the 

same instructor across all three semesters, using the same syllabus and assignments. 

Whether in-person, virtual, or hybrid delivery was used, the course delivery, content, and 

assignments remained consistent. While this course is required of students in the health 

communication certificate and optional for students in the intervention design certificate, 

each semester, students from across public health disciplines enroll. The delivery mode 

they received in this study was dictated by the policies of the school for that semester. 

The evaluation used a variety of methods to assess and compare across the semesters 

outside of the usual student course evaluations, as described below, to examine the course 

effectiveness of achieving outcomes across PBT delivery modality. The outcomes were 

assessed according to the course logic model [15], and the evaluation was conducted by 

an independent evaluator. The university’s Institutional Review Board (IRB Number #H-

37484) approved all activities as an exempt study. 
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2.1. Practice-Based Teaching Framework: PBT STEPS 

Absent a user-friendly and logical road map for using PBT in public health education, 

the pedagogy can be difficult to implement. The PBT STEPS framework helps faculty de-

sign and teach a PBT course through securing partnerships (S), technology and training 

(T), engagement and implementation (E), presenting deliverables (P), and sizing up re-

sults (S) [16] to yield impactful deliverables; this framework provides a road map for col-

laborating agencies to engage in successful collaborations. This framework is also adapt-

able to the time allocated for development of a course, as well as the time frame of course 

implementation. In addition, PBT STEPS is an iterative process. Each step builds on the 

previous step, but any step can be revisited to ensure successful application of the frame-

work. The course evaluated in this study was designed and implemented according to the 

PBT STEPS framework and has for seven years been offered multiple times per year. 

2.2. Course Design 

Communication Strategies for Public Health (SB806) is an advanced intervention 

planning and communications course for Master of Public Health (MPH) students at the 

Boston University School of Public Health, a top-ranked SPH in the country. SB806 is fo-

cused on changing the health behavior of a target population that is experiencing a prob-

lem or an influential environmental agent that influences the target population of the 

problem. The course leads students through a step-wise planning process [36] to design 

an evidence-informed, innovative, and feasible intervention that directly addresses a tar-

get population’s knowledge, attitudes, behavioral skills, self-efficacy, and other individ-

ual-level determinants of behavior. The target of these efforts can be the individual expe-

riencing the problem or some other key influencer—organizational managers, community 

leaders, or policymakers—to take action. Training students to be prepared for, adaptable 

to, and competent in all forms of intervention design and communication is essential to 

the changing field of public health, particularly now with the shifting priorities and em-

phasis on technology for effective communication. 

SB806 is a PBT course in which groups of students work with a collaborating agency 

to develop a public health intervention and targeted communications strategy. The course 

is offered every fall, spring, and summer by the same instructor, a co-author of this man-

uscript, who is trained in program design, communication, and evaluation and who spent 

many years in public health consulting before coming to academia. To adhere to an unbi-

ased evaluation, this course has been independently evaluated by an education evaluation 

consultant since 2014 and guided by a logic model. Across the three semesters of the 

course evaluation, course logistics differed depending on the delivery format of the 

course, but the assignments, content, learning objectives, and timeframe remained the 

same. The in-person delivery format met during the fall 2019 semester in a BUSPH class-

room once per week for 3 h per class over a 14-week semester. The virtual delivery format 

course met during the summer 2020 semester, completely through Zoom with the instruc-

tor and all students on Zoom, twice per week for 3 h per class over 7 weeks (as is the 

structure of the summer offering at the SPH). The hybrid delivery format met during the 

fall 2020 semester and the instructor taught from a BUSPH classroom. Students could 

choose to attend in-person or virtually through Zoom, which was set up in the classroom. 

The course met once per week for three hours per class over a 14-week semester. Each 

semester had a maximum of 24 students. 

Students receive a list of problem statements and collaborating agency descriptions 

before the first class and are assigned a group of three to five students. They prepare a 

series of written assignments (i.e., literature review, intervention description and detailed 

plan with budget, logic model, and timeline) and develop a communication strategy with 

specific media executions. The class concludes with delivery of an oral 30-min group 

presentation to introduce their plan. Students learn the course competencies (Figure 2) 

through assigned readings, lectures, and case study discussions, followed by skill-
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building exercises, with dedicated class time for group work in addition to consultations 

(in-person or virtual) with the agency and the course instructor, which are the hallmarks 

of PBT (Figure 2). In the three semesters that were included in this study, the collaborating 

agencies engaged with their student groups remotely. 

The collaborating agencies in this class differ greatly but the commonality is that each 

has a priority area of concern related to the public health field, one or more target popu-

lations of focus to address the problem, and an overarching behavior-oriented goal to 

achieve. Across the three semesters in this study, collaborating agencies represented a 

state health department with a large staff, a local health department comprised of one 

director, and a national non-profit organization led by a volunteer board of directors. All 

primary points of contact at the collaborating agencies had previously worked with the 

course before as past collaborators or guest lecturers. 

2.3. Data Collection and Course Competency Assessment 

Evaluation of student achievement was assessed in a variety of ways during the 

course and post-course. The combination of quantitative and qualitative data collection 

and the variety of data collection approaches allowed a more thorough assessment of stu-

dent competency achievement, which assessed both technical skills as outlined in the syl-

labus and professional skills necessary to engage in a PBT course. The study used the 

following qualitative data sources: 

Course Documents: an exhaustive list of course documents were reviewed by the 

evaluator, accessed through the learning management system, and/or provided by the 

instructor to provide context to the course and for development of more targeted surveys 

and a deeper understanding of the course. These documents also serve as the foundation 

for the agency collaboration and rules of engagement for the semester. 

Group Evaluations: students complete peer evaluations at multiple timepoints 

throughout the semester to assess the quality of their groups’ interactions, successes and 

challenges in teamwork and communication, and areas for improvement. Each student 

provides a self-assessment and overall assessment of each group member. 

The study used the following quantitative data sources: 

Post-Course Surveys: students completed online post-course (administered the last 

week of the course) surveys that were implemented in addition to the standardized stu-

dent course evaluation used by the SPH. The course-specific post-course survey was con-

structed according to the logic model and after thorough review of the course content and 

goals. The post-course surveys were administered to students to assess achievement of 

competencies, satisfaction, and perceptions of PBT. Agreement with statements were as-

sessed using a five-point Likert scale, with the scale ranging from strongest disagreement 

to strongest agreement or not important to extremely important, depending on the ques-

tion stem. Post-course surveys were administered by the independent evaluator via email 

to students in their last class in all three cohorts: fall 2019 semester (in-person delivery, n 

= 19), summer 2020 semester (virtual delivery, n = 8), and fall 2020 semester (hybrid deliv-

ery, n = 17). Response rates were high in all three semesters. 

Grading Rubrics: given the consistency of the assignments and subsequent delivera-

bles to the collaborating agency, the same grading rubrics were applied to the three main 

assignments and the final presentations across the three semesters. Grading rubrics were 

assessed to determine the range of grades in each semester and the consistency of perfor-

mance. 

Finally, the study used Student Course Evaluations as a combined qualitative and 

quantitative data source; the SPH administers student course evaluations for every class 

at the end of each semester that ask for student reflections on the course, instructor, as-

signments, and activities. The student course evaluations contain both close-ended and 

open-ended questions in addition to ratings scales to evaluate the course. These evalua-

tions are made public to the SPH community approximately two months after the course. 
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The student course evaluations were assessed across the three semesters to determine 

whether there were differences in the course quality and satisfaction. 

2.4. Data Analysis 

Quantitative survey data was analyzed using SAS software (v.9) (SAS Institute Inc., 

Cary, NC, USA). Likert-scale questions were examined using proportions and continuous 

variables were examined using means and standard deviations. Post-course means were 

obtained from the five-point Likert-scale questions to examine differences in post-course 

responses across the three semesters. Given in-person learning was the traditional form 

of teaching, post-test scores compared hybrid to in-person learning and virtual to in-per-

son learning. Significant differences in post-test responses were assessed using the Whit-

ney–Mann Wilcoxon test. Sample sizes, means, and standard deviations are reported, as 

are p-values where appropriate. Qualitative data was analyzed by two coders to assess for 

themes in open-ended responses and feedback forms. 

3. Results 

There were 18 students enrolled in the fall 2019 in-person with 16 completed surveys 

(88.9% response rate), 8 students enrolled in the summer 2020 virtual with 8 completed 

surveys (100% response rate), and 17 students enrolled in the fall 2020 hybrid with 15 

completed surveys (88.2% response rate). Of the students responding to the post-course 

survey (n = 39) in all three courses, most were female (87.5%, 100%, and 80%, respectively) 

with a higher proportion White/Caucasian in the fall 2019 and 2020 semesters (62.5% and 

40%, respectively) compared to the summer semester (0%) and under age 25 (62.5% and 

73.3%, respectively, compared to 37.5%) (Table 1). 

Table 1. Student Characteristics Post-Course across Three Semesters of PBT Course: In-Person, Vir-

tual, and Hybrid (n = 39). 

 
Fall 2019 In-Person 

(N = 16) 

Summer 2020 Virtual 

(N = 8) 

Fall 2020 Hybrid 

(N = 15) 

 N (%) N (%) N (%) 

Age 

Under 25 10 (62.5%) 3 (37.5%) 11 (73.3%) 

Over 25  6 (23.5%) 5 (62.5%) 4 (26.7%) 

Gender 

Female 14 (87.5%) 8 (100%) 12 (80.0%) 

Male 2 (12.5%) 0 (0%) 3 (20.0%) 

Race/Ethnicity 

Asian 4 (25.0%) 2 (25%) 6 (40.0%) 

White/Caucasian 10 (62.5%) (0%) 6 (40.0%) 

Black/African American 0 (0%) 4 (50.0%) 1 (6.7%) 

Hispanic 0 (0%) 1 (12.5%) 0 (0%) 

Other  1 (6.3%) 0 (0%) 2 (13.3%) 

Multiple Other  1 (6.3%) 1 (12.5%) 0 (0%) 

At the post-test assessment (Table 2), students reported that PBT was important in 

acquiring a variety of skills that were the focus of the course though the degree of im-

portance differed for skills and also on the semester of PBT delivery. Students were asked 

on a five-point Likert scale (1 = not at all important; 2 = somewhat unimportant; 3 = neither 

important nor unimportant; 4 = somewhat important; 5 = very important) how important 

PBT was in acquiring the skill. The cohort in the virtual semester rated the importance of 

PBT for skill acquisition higher than the in-person and hybrid semesters with all but one 

skill (literature reviews) rated significantly higher in the virtual semester compared to the 
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in-person semester. The in-person and hybrid semesters had similar and not-significantly 

different ratings on importance of all skills listed. While PBT was important overall in skill 

acquisition across semesters, it was especially important in the virtual semester compared 

to the in-person semester with many of the skills rated significantly higher compared to 

the in-person semester (Table 2). 

Table 2. Post-Course Student Skill Acquisition across Three Semesters of PBT Course: In-Person, 

Virtual, and Hybrid (n = 39). 

Skill: How Important 

Was the Use of PBT for 

you in Acquiring the 

Following Skills? 1 

Fall 2019  

(In-Person) 

Mean2 (std) 

n = 16 

Summer 2020 

(Virtual) 

Mean 2 (std) 

n = 8 

Fall 2020 (Hybrid) 

Mean 2 (std) 

n = 15 

Virtual vs. In-

Person  

p-Value 3 

Hybrid vs. 

In-Person  

p-Value 3 

Consultation techniques 3.63 (0.62) 4.50 (0.76) 3.47 (0.74) 0.0077 0.5746 

Conducting a literature 

review 
3.00 (0.89) 3.13 (0.64) 3.20 (0.94) 0.8679 0.5286 

Development of 

performance  

objects  

3.75 (0.45) 4.13 (0.64) 3.53 (0.74) 0.1343 0.5019 

Writing for the media 3.75 (0.58) 4.38 (0.52) 3.53 (0.64) 0.0124 0.2424 

Development of logic 

model  
3.69 (0.48) 4.13 (0.35) 3.53 (0.64) 0.0426 0.5544 

Design of 

communication plan 
3.75 (0.45) 4.50 (0.53) 3.73 (0.46) 0.0037 0.9377 

Giving presentations 3.25 (0.77) 4.25 (0.89) 3.33 (0.82) 0.0188 0.7311 

Design media executions 3.63 (0.62) 4.63 (0.52) 3.73 (0.59) 0.0012 0.5350 

Program evaluations 3.36 (0.84) 4.25 (0.71) 3.20 (0.77) 0.0245 0.5382 

Multi-media 

communication 
3.63 (0.62) 4.63 (0.52) 3.47 (0.64) 0.0012 0.4337 

1 Competencies listed map to the requirements of the course. 2 Response options ranged from 1 = 

not at all important; 2 = somewhat unimportant; 3 = neither important nor unimportant; 4 = some-

what important; 5 = very important. 3 p-values represent the comparison between in-person and 

hybrid and in-person and virtual and are calculated at an alpha of 0.05 using the Whitney–Mann 

Wilcoxon rank test. 

Additionally, students were asked at post-course to reflect on the utility and value of 

PBT. Across all three semesters, the taught in-person, virtual, and hybrid students agreed 

that the time invested in taking a PBT course was worth it (4.93, 4.75, and 4.67, respec-

tively), that more MPH courses should use PBT (4.81, 4.63, and 4.64, respectively), and 

that they appreciated the utility of the PBT course more at the end than when they had 

initially enrolled (4.25, 3.75, and 4.67, respectively) (Table 3). Students across all three se-

mesters disagreed that they would have gained the same knowledge (1.67, 2.38, and 2.0, 

respectively) and the same skills (1.6, 2.25, and 1.8, respectively) if the course had been 

taught using traditional teaching methods rather than PBT. None of these ratings were 

significantly different for virtual delivery or hybrid delivery versus in-person delivery. 

These results emphasize that whether PBT is utilized in-person, virtually, or hybrid, stu-

dents appreciate the utility of a PBT course and value its use over traditional teaching 

methods. 
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Table 3. Post-Course Student Attitudes and Beliefs of PBT across Three Semesters: In-Person, Vir-

tual, and Hybrid (n = 39). 

Statements: 1  

Fall 2019  

(In-Person) 

Mean 2 (std) 

n = 16 

Summer 2020 

(Virtual) 

Mean 2 (std) 

n = 8 

Fall 2020 (Hybrid) 

Mean 2 (std) 

n = 15 

Virtual vs. 

In-Person  

p-Value 3 

Hybrid vs. In-

person  

p-Value 3 

I appreciate the utility of the 

course as PBT more now than 

when I was enrolled. 

4.25 (1.14) 3.75 (1.28) 4.67 (0.82) 0.3583 0.2360 

The time invested in taking a 

PBT course was worth it. 
4.93 (0.26) 4.75 (0.46) 4.67 (1.05) 0.2457 0.5501 

I would have gained the same 

knowledge if the course 

utilized traditional teaching 

methods instead of PBT. 

1.69 (1.20) 2.38 (1.41) 2.00 (0.96) 0.1160 0.1391 

I would have gained the same 

skills if the course utilized 

traditional teaching methods. 

1.60 (1.24) 2.25 (1.49) 1.80 (1.01) 0.1398 0.2452 

More MPH courses should 

utilize PBT. 
4.81 (0.40) 4.63 (0.74) 4.64 (1.08) 0.6550 0.8473 

1 Statements asked for post-course reflections regarding PBT. 2 Response options ranged from 1 = 

strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree. 3 p-values 

represent the comparison between in-person and hybrid and in-person and virtual and are calcu-

lated at an alpha of 0.05 using the Whitney–Mann Wilcoxon rank test. 

The degree to which working with a client in a PBT course impacted their workforce 

readiness was assessed through a series of questions (Table 4). Not only do students value 

the skills obtained through PBT in the workplace, but they believe PBT has directly con-

tributed to securing a position in the field. Students across the three semesters consistently 

agreed or strongly agreed that PBT made them more marketable, helped clarify future 

plans, made them better prepared to enter the workforce, enhanced their appreciation for 

the field of public health, and resulted in professional networking opportunities they may 

not have encountered otherwise. In addition, students consistently agreed that PBT 

helped with skill development that is essential in the workforce including problem-solv-

ing skills, leadership skills, skills working with a team, and skills they could implement 

in their job. These perceptions on workforce readiness were not significantly different 

across semesters, with the exception of students in the virtual semester agreeing to a lesser 

extent than students in the in-person semester that it resulted in networking opportunities 

they otherwise would not have encountered. 
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Table 4. Post-Course Student Perceptions on Workforce Readiness across Three Semesters of PBT 

Course: In-Person, Virtual, and Hybrid (n = 39). 

In My Current Work 

Environment, I Find 

that Having Worked 

with a Client through 

PBT…. 1  

Fall 2019  

(In-Person) 

Mean 2 (std) 

n = 16 

Summer 2020 

(Virtual) 

Mean 2 (std) 

n = 8 

Fall 2020 (Hybrid) 

Mean 2 (std) 

n = 15 

Virtual vs. In-

Person  

p-Value 3  

Hybrid vs. In-

Person  

p-Value 3 

Helped develop my 

problem-solving skills 
4.70 (0.48) 4.25 (0.71) 4.77 (0.44) 0.1568 0.7445 

Enhanced my leadership 

skills 
4.73 (0.47) 4.50 (0.53) 4.21 (0.81) 0.3485 0.0666 

Made me more 

marketable 
4.90 (0.32) 4.75 (0.46) 4.57 (1.09) 0.4497 0.4698 

Allowed me to acquire 

skills I could implement 

in my job 

4.60 (0.52) 4.63 (0.52) 4.86 (0.36) 0.9581 0.1722 

Enhanced my skills 

working with a team 
4.56 (0.53) 4.50 (0.76) 4.73 (0.46) 1.0000 0.4014 

Enhanced my 

appreciation for the field 

of public health  

4.89 (0.33) 4.63 (0.74) 4.67 (1.05) 0.4688 0.8763 

Helped clarify my future 

plans 
4.60 (0.52) 3.63 (1.19) 4.89 (0.33) 0.0609 0.1814 

Made me better 

prepared to enter the 

workforce 

4.64 (0.51) 4.00 (0.76) 4.47 (0.83) 0.0616 0.7841 

Resulted in professional 

networking 

opportunities I might 

not have otherwise 

encountered 

4.60 (0.55) 3.38 (0.92) 4.40 (0.97) 0.0324 0.9436 

1 Statements asked for post-course reflections on workforce readiness as a result of PBT. 2 Response 

options ranged from 1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 

= strongly agree. 3 p-values represent the comparison between in-person and hybrid and in-person 

and virtual and are calculated at an alpha of 0.05 using the Whitney–Mann Wilcoxon rank test. 

Students in the two semesters that had a virtual learning component were asked 

whether the virtual environment affected their development of skills and workforce read-

iness (Table 5). A score of three on the five-point Likert scale indicates the statement was 

“not impacted” by being in a virtual environment. In both semesters, students largely re-

ported that the virtual learning environment did not impact their development of skills 

or workforce readiness, including problem-solving skills, leadership skills, skills they 

could implement in their job, skills working with a team, and they were prepared to enter 

the workforce. Additionally, students reported that the virtual learning environment did 

not impact positive experiences with the course itself, meeting course expectations/learn-

ing outcomes, producing quality assignments, engaging with course activities (lectures, 

brainstorming sessions, and skill-building work), interacting productively with the teach-

ing team, establishing a personal connection with the teaching team, interacting produc-

tively with their client, establishing a personal connection with their client, establishing a 

personal connection with other students in the course, and staying motivated to produce 

their best work. The only skill significantly impacted by the virtual learning environment 
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compared to hybrid was the development of problem-solving skills (4.25 and 3.47, p = 

0.0232). 

Table 5. Post-Course Student Assessment of Impacts of Virtual PBT Course on Skill Achievement 

across Three Semesters: In-Person, Virtual, and Hybrid (n = 39). 

Please Consider how the Following Were 

Affected by Participating in SB806 in a 

Virtual Environment 1 

Summer 2020 (Virtual) 

Mean 2 (std) 

n = 8 

Fall 2020 (Hybrid) 

Mean 2 (std) 

n = 15 

p-Value 3 

Developing my problem-solving skills  4.25  (0.71) 3.47 (0.74) 0.0232 

Enhancing my leadership skills 3.75 (0.71) 3.33 (0.90) 0.2235 

Acquiring skills I could implement in  

my job 
3.63 (0.74) 3.46 (0.99) 0.5392 

Enhancing my skills working with  

a team 
3.75 (1.04) 3.53 (0.92) 0.6110 

Making me better prepared to  

enter the workforce 
3.86 (0.69) 3.67 (0.90) 0.6251 

Meeting course expectations/ 

learning outcomes 
3.13 (083) 3.73 (1.10) 0.2147 

Producing quality assignments 3.25 (0.89) 3.53 (0.92) 0.4732 

Engaging with course activities  

(lectures, brainstorming sessions, skill 

building work) 

2.75 (0.89) 2.67 (1.35) 0.6544 

Interacting productively with the  

teaching team 
3.50 (1.07) 3.40 (1.24) 0.8150 

Establishing a personal connection  

with the teaching team 
3.25 (1.04) 2.71 (1.07) 0.1764 

Interacting productively with my  

client 
3.13 (0.35) 2.93 (0.80) 0.3201 

Establishing a personal connection  

with my client 
2.75 (0.71) 2.60 (1.12) 0.6092 

Establishing a personal connection with 

other students in the course 
2.63 (0.92) 2.53 (1.13) 0.6599 

Staying motivated to produce my  

best work 
2.88 (0.83) 2.80 (1.26) 0.7883 

1 Statements asked for impacts of the virtual learning environment on skill development and work-

force readiness. 2 Response options ranged from 1 = Very negatively impacted by working virtually; 

2 = Somewhat negatively impacted by working virtually; 3 = Not impacted; 4 = Somewhat positively 

impacted by working virtually; 5 = Very positively impacted by working virtually. 3 p-values repre-

sent the comparison between hybrid and virtual and are calculated at an alpha of 0.05 using the 

Whitney–Mann Wilcoxon rank test. 

In addition to the post-course survey, other course materials were evaluated across 

the three semesters to understand student performance. In the course, there are three as-

signments with opportunities for draft review prior to submission. A review of the grad-

ing rubrics found that assignment grades were consistent, ranging from 85 to 96, with the 

first assignment receiving lower grades and grades getting higher with each subsequent 

main assignment. This grading trajectory is typical for this course and student perfor-

mance was consistent with in-person, virtual, or hybrid instruction. 

Aligning with the three assignments, students complete peer evaluation forms 

throughout the semester to evaluate themselves, the individual members of their group, 

and the quality of their group experiences. Group evaluations (n = 39) found no qualitative 

difference in how groups collaborated across the three semesters (four groups in fall 2019 
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and 2020; three groups in summer 2020) or the level of quality collaboration that existed. 

Themes that emerged included that the group experience enhanced teamwork skills and 

allowed for personal connections with classmates but also resulted in challenges around 

expectations with communication response time, internal team deadlines, and competing 

priorities in scheduling and work. Students reported that working in groups virtually al-

lowed for ease of finding times to meet and streamlined the sharing of drafts and ideas, 

but that not having a set in-person meeting time sometimes created challenges with sched-

uling and adhering to internal deadlines. Quality and productivity of group meetings was 

not found to be affected when held virtually versus in person. 

Student Course Evaluations 

SPH student course evaluations were reviewed to collect student reflections on the 

course, instructor, assignments, and activities. These were assessed across the three se-

mesters to determine whether there were differences in the course quality and satisfaction. 

Student course evaluations were consistently high across the three semesters with stu-

dents reporting a high level of satisfaction (out of a five-point rating scale) and assigning 

both the course and the instructor an exceeds expectation rating. The feedback across all 

three semesters was consistently that the course was worth the time they invested, though 

the time investment was higher compared to their other courses; there was an apprecia-

tion of working directly with a collaborating agency to achieve hands-on experience; and, 

it allowed them to develop more concrete skills for the workforce. Student feedback also 

indicated that the use of a quality online platform to engage with each other and their 

collaborating agencies was essential to success, with students in the virtual semester com-

menting more heavily on this and concluding that the wrong platform would make en-

gagement in the course much more challenging. 

4. Discussion 

This evaluation of PBT delivered over three semesters of an MPH intervention and 

communication course found that the virtual and hybrid learning environment resulted 

in equally high levels of competency achievement in technical skills than in-person deliv-

ery. Students across all three semesters reported the importance of PBT as a pedagogy to 

acquire the skills of focus in the course, with students in the virtual semester reporting a 

significantly higher importance of PBT to learn the skills compared to the in-person se-

mester. 

Positive perceptions of the utility and value of PBT were high across the three semes-

ters with students reporting that it was worth taking a PBT course even given the re-

source-intensive nature, that more MPH courses should use PBT, and that they appreci-

ated the utility of the course more upon reflection than when they initially enrolled. Stu-

dents also reported that they would not have gained the same skills or same knowledge 

in a traditionally taught course not using PBT. In addition, regardless of course delivery, 

students reported that PBT directly contributed to their workforce readiness and, in par-

ticular, helped make them more marketable, helped clarify future plans, prepared them 

for the workforce, enhanced their appreciation for the field, and provided networking op-

portunities they would not otherwise have. They also reported that the PBT course helped 

with the acquisition of essential workforce skills such as problem-solving skills, leader-

ship skills, working with a team, and skills they could implement in their job. The mode 

of course delivery (i.e., in-person, virtual, or hybrid) did not significantly differ across the 

semesters. 

Our findings are consistent with other research that shows students in PBT courses, 

regardless of mode of delivery, demonstrate the achievement of learning objectives and 

acquisition of skills during the course and attribute those gains to PBT [25]. The benefits 

are not just unique to students, and while this study did not explore the benefits to agen-

cies across delivery modes, previous research has shown that there are both short- and 

long-term benefits to collaborating agencies when engaged in PBT, including resource and 
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cost savings, more targeted programs for communities, and better achievement of com-

munity outcomes [23,37,38]. Faculty, who have reported barriers to PBT [19], also recog-

nize the benefits and utility of this pedagogy [26,39], and SPH acknowledge the benefits 

of this pedagogy while also highlighting barriers to larger-scale adoption of it [26]. 

The effectiveness of the pedagogy, regardless of delivery, is evidenced by percep-

tions of utility and high achievement by students, as well as perceived utility by agencies 

and faculty both in this study and in others. The evidence of effectiveness puts many of 

the previously reported barriers on time and resources into perspective [20,23,25] and pro-

vides evidence that the cost is outweighed by the benefits [20]. The barriers that prevented 

more wide-scale use of PBT in the past are less relevant now given the changes that the 

pandemic has had on the way education is delivered. Considering the current health cli-

mate and the role COVID-19 has played on SPH, PBT offers an effective route to best pre-

pare rising public health professionals. Increased emphasis has been given to enabling 

skill acquisition that is relevant and immediately useful through a pedagogical approach. 

This method of teaching is scalable to all disciplines and adaptable to various forms of 

instruction including in-person and virtual [22]. 

While there has been increased emphasis on technology as a means of connection in 

the academic and professional setting, there is still a lack of resources, perhaps more now 

than in the past, given the economic challenges that higher educational institutions and 

society as a whole are facing. Even still, resources are being allocated to determine the best 

mechanisms for virtual learning and how the school can support those pedagogies. The 

pandemic has increased the need for SPH to respond with a well-trained workforce armed 

with skills they can immediately apply [7], as evidenced by the deployment of PH stu-

dents during the pandemic to support under-resourced local health departments [4,5]. In 

particular, training students in both technical and professional skill acquisition through 

applied opportunities is immediately beneficial. As this study indicates, this can be done 

with similar effectiveness in-person, virtually, or in a hybrid format. 

Agencies consistently have limited bandwidth, and students and faculty are still 

pressed with personal and professional constraints. However, the shift to virtual connec-

tion offers an opportunity to engage in new ways that could be streamlined and accessible 

if leveraged correctly. Allocating resources to this effort is essential [22] to maintaining 

the caliber of instruction for skill acquisition [6]. Technology for teaching and learning has 

never been more available as it is now, though it is far from perfect, and additional con-

siderations, such as student engagement, continue to emerge [22]. It is also critical to 

acknowledge the clear inequities in the technologies available to people, and a learning 

curve for using them means more training to use technology is essential [27]. Even still, 

websites and resources that before came at a cost are freely available, and support for 

using technology is at the forefront of planning and resource allocation. Given the promise 

of PBT in a virtual environment, as this study shows, leveraging the shift to technology 

can further enhance pedagogies such as PBT. 

This study is one of the first on the effectiveness of achieving student competencies 

through PBT in a variety of delivery formats. However, there are still some limitations 

that may affect the generalizability of results. First, the evaluation was conducted on one 

PBT class focused on certain competencies and deliverables, though a variety of technical 

and professional skills were assessed. Second, the sample sizes within semesters were low 

but depended on enrollment for the course and response rates were high across all three 

semesters. Third, perceptions and attitudes were not controlled for in data collection or 

analysis and could have been heavily influenced given the context of the pandemic espe-

cially during the summer 2020 and fall 2020 semesters. Finally, our evaluation was fo-

cused only on immediate post-course feedback in students and does not evaluate follow-

up skills in practice or other stakeholder engagement (i.e., collaborating agencies, faculty, 

and school). 

There are many strengths to this evaluation. First, it was conducted by one evaluator 

unaffiliated with the program who examined this course across time. Second, it examined 
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a variety of perceptions and attitudes related to the utility of PBT and the effect of virtual 

learning on achieving course competencies, which is a newer area of study. Third, to en-

sure consistency for the evaluation, the PBT course was delivered by the same faculty in 

all three semesters with a virtual client and using the same syllabus and assignment guide-

lines. Finally, collaborating agencies represented a variety of PH agencies, sectors, and 

issues. 

Virtually delivered PBT holds promise and can be as effective as in-person delivery. 

Future research should examine long-term outcomes of PBT post-semester to ensure it is 

being used in practice, regardless of delivery mode. In addition, stakeholder engagement, 

benefits, and challenges should be assessed for the different delivery modes. Virtual learn-

ing will remain part of our higher education landscape and the need to have a ready work-

force with the technical and professional skills to apply in practice is essential. Redesign-

ing courses is at the forefront of higher education and will become even more relevant as 

SPH modify and expand their offerings. Virtual learning will remain part of the higher 

education landscape and should be leveraged in curriculum revisions with evidence that 

the pedagogy is effective. 

5. Conclusions 

Even when we return to a place where course instruction can safely occur in the class-

room, virtual learning is now here to stay, not just in public health, but in all fields. It 

offers an opportunity to reach more students, accommodate different schedules, utilize 

various technologies, engage more partners, and broaden the networks in the field. PBT 

is not only possible to implement in the current learning environment but is essential; it 

mimics the virtual collaboration and problem-solving that is our new norm. It is a peda-

gogy that is scalable and can be employed regardless of PH discipline and, in fact, regard-

less of field of study. As our study shows, it is equally effective delivered in-person, vir-

tually, or hybrid. The widespread utility of PBT is due to the foundation on which it is 

built—solving current problems for real agencies that have a responsibility to better serve 

their communities, and in the process, delivering students the competencies required by 

the course to meet school and accreditation standards and the field-based skills necessary 

for success. In higher education, there are different ways of delivering skills to make stu-

dents more workforce-ready and marketable to the field, and this can be done effectively 

with PBT whether in-person, virtually, or hybrid. Public health is in a prime position to 

lead this effort, and utilizing pedagogies such as PBT allows us—academics, practitioners, 

educators, and researchers—to meet the field where it is and usher a new path forward. 

Author Contributions: conceptualization, D.M. and J.A.G.; data curation, D.M. and J.A.G.; formal 

analysis, A.C. and J.A.G.; investigation, D.M.; methodology, S.C., A.C., D.M. and J.A.G.; supervi-

sion, S.C. and J.A.G.; writing—original draft, S.C., E.N. and J.A.G.; writing—review and editing, 

S.C., A.C., E.N., D.M. and J.A.G. All authors have read and agreed to the published version of the 

manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: The study was conducted according to the guidelines of the 

Declaration of Helsinki and approved by the Institutional Review Board of Boston University (pro-

tocol code #H-37484, initially approved 6/22/18; continuing review approved 6/18/21). 

Informed Consent Statement: The study was approved as exempt. Informed consent language was 

given to all subjects involved in the study, though no written consent was obtained because of the 

exempt status of the study. 

Data Availability Statement: The data presented in this study are available on request from the 

corresponding author. The data are not publicly available due to student confidentiality and privacy 

regulations. 

Conflicts of Interest: The authors declare that there is no conflict of interest. 



Int. J. Environ. Res. Public Health 2023, 20, 2867 17 of 18 
 

 

References 

1. National Association of Country & City Health Officials. 2020 Forces of Change: The COVID-19 Edition. Available online: 

https://www.naccho.org/uploads/downloadable-resources/2020-Forces-of-Change-The-COVID-19-Edition.pdf (accessed on 14 

September 2022). 

2. Zemmel, D.J.; Kulik, P.K.G.; Leider, J.P.; Power, L.E. Public Health Workforce Development during and beyond the COVID-19 

pandemic: Findings from a qualitative training needs assessment. J. Public Health Manag. Pract. 2022, 28 (Suppl. 5), S263–S270. 

https://doi.org/10.1097/phh.0000000000001524. 

3. Erwin, P.C.; Harris, J.; Wong, R.; Plepys, C.M.; Brownson, R.C. The academic health department academic–practice partnerships 

among accredited U.S. schools and programs of public health, 2015. Public Health Rep. 2016, 131, 630–636. 

https://doi.org/10.1177/0033354916662223. 

4. Council on Linkages between Academia and Public Health Practices. Academic Health Departments: Core Concepts. Available 

online: http://www.phf.org/resourcestools/Documents/AHD_Concepts_2011Jan14.pdf (accessed on 1 July 2020). 

5. Academic Health Department Consortium. Massachusetts Department of Public Health. Available online: 

https://www.mass.gov/info-details/academic-health-department-consortium-ahd (accessed on 1 July 2020). 

6. Council on Education for Public Health. Accreditation Criteria: Schools of Public Health & Public Health Programs. Available 

online: https://media.ceph.org/documents/2016.Criteria.pdf (accessed on 30 June 2020). 

7. Woodhouse, L.D.; Cardelle, A.C.; Godin, S.W.; Shive, S.E.; Williams, T.L.; Bitto, A.C.; Brensinger, E.A. Transforming a master 

of public health program to address public health practice needs. Prev. Chronic Dis. 2006, 3, A22. 

8. Institute of Medicine. The Future of Public Health; National Academy Press: Washington, DC, USA, 1988. Available online: 

http://www.nap.edu/openbook.php?isbn=0309038308. (accessed on 30 June 2020). 

9. Hilliard, T.M.; Boulton, M.L. Public health workforce research in review: A 25-year retrospective. Am. J. Prev. Med. 2012, 42, 

S17–S28. 

10. Association of Schools and Programs of Public Health. Public Health Trends and Redesigned Education. Blue Ribbon Public 

Health Employers’ Advisory Board: Summary of Interviews. Available online: https://s3.amazonaws.com/aspph-wp-produc-

tion/app/uploads/2017/10/BlueRibbonPublicHealthEmployersAdvisoryBoard_Report_FINAL_09.06.13-SJC.pdf (accessed on 1 

July 2020). 

11. Association of Schools of Public Health. ASPH Policy Brief: Confronting the Public Health Workforce Crisis. Available online: 

https://www.healthpolicyfellows.org/pdfs/ConfrontingthePublicHealthWorkforceCrisisbyASPH.pdf (accessed on 1 July 2020). 

12. Krasna, H.; Kornfeld, J.; Cushman, L.; Ni, S.; Antoniou, P.; March, D. The New Public Health Workforce: Employment Outcomes 

of Public Health Graduate Students. J. Public Health Manag. Pract. 2021, 27, 12–19. 

https://doi.org/10.1097/PHH.0000000000000976. 

13. Lowell, V.L.; Campion, L.L. Introduction to TechTrends special issue: Authentic learning experiences via distance learning. 

TechTrends 2020, 64, 548–549. 

14. Linares-Gray, R.H.; Newman Carroll, S.; Smith, E.K. The Stories We Tell: Engaging with Authority in Critical Health Pedagogy. 

Commun. Inf. Lit. 2022, 16, 4. 

15. Greece, J.A.; DeJong, W.; Schonfeld, J.; Sun, M.; McGrath, D. Practice based teaching and public health training: Bringing real-

world projects to the classroom to teach intervention planning and communication strategies. Pedagog. Health Promot. 2019, 5, 

55–61. https://doi.org/10.1177/2373379918760929. 

16. Greece, J.A.; Wolff, J.; McGrath, D. A framework for practice-based teaching in public health. J. Public Health Manag. Pract. 2019, 

25, E30–E38. https://doi.org/10.1097/PHH.0000000000000863. 

17. Kratzke, C.; DeLeon, O.; Rao, S. Practice-based teaching model for undergraduate public health students: Partnership for exer-

cise is medicine on campus initiative. Pedagog. Health Promot. 2020, 7, 242–248. https://doi.org/10.1177/2373379920935460. 

18. Walker, E.R.; Lang, D.L.; Alperin, M.; Vu, M.; Barry, C.M.; Gaydos, L.M. Comparing Student Learning, Satisfaction, and Expe-

riences Between Hybrid and In-Person Course Modalities: A Comprehensive, Mixed-Methods Evaluation of Five Public Health 

Courses. Pedagog. Health Promot. 2020, 7, 29–37. https://doi.org/10.1177/2373379920963660. 

19. Ezeonwu, M. Community-Based Education in Global Low-Resource Settings: A Unique Interprofessional Collaborative Expe-

rience in Primary Care Delivery. Pedagog. Health Promot. 2020, 6, 56–62. https://doi.org/10.1177/2373379919891183. 

20. Greece, J.A.; Wolff, J. Practice-Based Teaching in Public Health. In Teaching Public Health; Sullivan, L.M., Galea, S., Eds.; Johns 

Hopkins University Press: Baltimore, MD, USA, 2019; pp. 195–208. 

21. Atchison, C.; Boatright, D.T.; Merrigan, D.; Quill, B.E.; Whittaker, C.; Vickery, A.R.; Aglipay, G.S. Demonstrating Excellence in 

Practice-Based Teaching for Public Health. J. Public Health Manag. Pract. 2006, 12, 15–21. 

22. Fox, K.; Bryant, G.; Lin, N.; Srinivasan, N. Time for Class—COVID-19 Edition Part 1: A National Survey of Faculty during 

COVID-19. Tyton Partners and Every Learner Everywhere. Available online: https://www.everylearnereverywhere.org/wp-

content/uploads/TimeforClass-COVID19-Part-1-NationalFacultySurvey-Final.pdf (accessed on 12 February 2021). 

23. Kegler, M.C.; Lifflander, A.; Buehler, J.; Collins, D.; Wells, J.; Davidson, H.; Hishamuddin, P. Multiple perspectives on collabo-

ration between schools of public health and public health agencies. Public Health Rep. 2006, 121, 634–639. 

24. Cashman, S.B.; Seifer, S.D. Service-learning: An integral part of undergraduate public health. Am. J. Prev. Med. 2008, 35, 273–

278. 

25. Hartwig, K.A.; Pham, K.; Anderson, E. Practice-based teaching and learning: An example of academic-community collabora-

tion. Public Health Rep. 2004, 119, 102. 



Int. J. Environ. Res. Public Health 2023, 20, 2867 18 of 18 
 

 

26. Greece, J.A.; Bangham, C.; Wolff, J.; Bryant, M.; Gupte, G.; McGrath, D. The effectiveness and flexibility of practice-based teach-

ing: A long-term, cross-disciplinary evaluation. Public Health Rep. 2022, 138, 114–122. 

27. Govindarajan, V.; Srivastava, A. What the Shift to Virtual Learning Could Mean for the Future of Higher Ed. 31 March 2020. 

Harvard Business Review Website. Available online: https://hbr.org/2020/03/what-the-shift-to-virtual-learning-could-mean-

for-the-future-of-higher-ed (accessed on 18 June 2020). 

28. Maslow, A.H. A theory of human motivation. Psychol. Rev. 1943, 50, 370–396. https://doi.org/10.1037/h0054346. 

29. Dutta, T.; Meeker, E. Partnerships: An Effective Health Education Method for Diverse Students. In Proceedings of the 73rd 

Annual Conference Society for Public Health Education, St. Louis, MO, USA, 22–25 March 2022; Abstract# 65624. 

30. Patel, R.; Wattamwar, K.; Kanduri, J.; Nahass, M.; Yoon, J.; Oh, J.; Shukla, P.; Lacy, C.R. Health Care Student Knowledge and 

Willingness to Work in Infectious Disease Outbreaks. Disaster Med. Public Health Prep. 2017, 11, 694–700. 

https://doi.org/10.1017/dmp.2017.18. 

31. Blumberg, P. Assessing and Improving Your Teaching: Strategies and Rubrics for Faculty Growth and Student Learning; Jossey-Bass: 

San Francisco, CA, USA, 2014. 

32. Fink, L.D. Evaluating teaching: A new approach to an old problem. Improv. Acad. 2008, 26, 3–21. https://doi.org/10.1002/j.2334-

4822.2008.tb00497.x. 

33. Spooren, P.; Brockx, B.; Mortelmans, D. On the Validity of Student Evaluation of Teaching: The State of the Art. Rev. Educ. Res. 

2013, 83, 598–642. https://doi.org/10.3102/0034654313496870. 

34. Godley, S.; Aumiller, B.; Horigian, V.; Khalil, N.; Kruger, J.; Pennel, C.; Youatt, E.; Kiviniemi, M.T. Evidence-based educational 

practices for public health: How we teach matters. Pedagog. Health Promot. 2020, 7, 89–94. 

35. Joly, B.M. Teaching Graduate Students to Evaluate Public Health Programs through Community-Based Learning. Pedagog. 

Health Promot. 2020, 6, 119–127. https://doi.org/10.1177/2373379919855094. 

36. Bartholomew, L.K.; Parcel, G.S.; Kok, G. Intervention mapping: A process for developing theory and evidence-based health 

education programs. Health Educ. Behav. 1998, 25, 545–563. 

37. Breny, J.M. Developing Agreements and Delineating Tasks: Creating Successful Community-Engaged Service Learning Pro-

jects. J. Civ. Commit. 2012, 19, 1–14. 

38. Schlaff, A.L.; Robbins, A. Teaching health departments: Meeting the challenge of public health education. J. Public. Health. 

Manag. Pract. 2009, 15, 439–442. https://doi.org/10.1097/PHH.0b013e3181a7a679. 

39. Neri, E.M.; Ballman, M.R.; Lu, H.; Greenlund, K.J.; Grunbaum, J.A. Academic-health department collaborative relationships are 

reciprocal and strengthen public health practice: Results from a study of academic research centers. J. Public. Health Manag. 

Pract. 2014, 20, 342–348. https://doi.org/10.1097/PHH.0b013e3182a152c6. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 

people or property resulting from any ideas, methods, instructions or products referred to in the content. 


