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Many public health courses include content on behavior change theories, including the Diffusion of Innovation 
Theory (DoI). In DoI, innovations are adopted based on 5 characteristics: the innovation's relative advantage of 
what came before, its compatibility with a person or group's culture, the complexity of the innovation, whether the 
innovation can be tried before fully adopted, and whether or not the effects of adopting this innovation can be 
observed in others. This paper describes the application of the public health response to COVID-19 in the US 
as a dynamic example with which to teach DoI theory in the context of an undergraduate program planning and 
evaluation class. Because students were forced into an online environment when essential businesses closed in an 
effort to ‘flatten’ the coronavirus curve, we describe the unique way the outbreak could be used in an organic online 
discussion in which students could use their own current experiences to extrapolate to the DoI constructs. While 
not done as a formal "lesson plan", we describe the students' engagement, provide commentary of their application 
of DoI to the COVID-19 response, and suggest how more formal exercises could be incorporated into 
undergraduate public health curriculum. 

 
 
How the Coronavirus Inspired Teaching the Diffusion of Innovation Theory 
 
In most public health degree programs, students are introduced to basic behavior change theories and 
their key concepts. Instructors may provide relevant real-life examples to engage students as they walk 
through a theory’s concepts. For example, using influenza as the health threat and vaccination as the 
behavior to adopt in explaining the Health Belief Model1 or using sexually transmitted infections as the 
health threat and condom use as the behavior to adopt in explaining Social Cognitive Theory.2 Diffusion 
of Innovation Theory (DoI) is also commonly addressed in public heath courses, especially community-
based program planning and health communication as a way to explain uptake of interventions or 
messages 3, 4, among others. In the undergraduate public health program planning and evaluation class 
taught in the authors’ College of Public Health, a common example behavior to teach DoI constructs 
had been cell phone use. But in the Spring of 2020, COVID -19 forced all classes online and gave us the 
opportunity to offer a near perfect example to work through the concepts of DoI. This paper describes 
our process, how students reacted, and offers suggestions for expanded use through more formal 
pedagogy.  
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Diffusions of Innovation Theory 
 
From cell phone adoption to “flattening the curve” (i.e., spreading new infections out over time), DoI 
theory can be used to explain how an innovation (e.g., a behavior) is communicated to a certain group or 
population (e.g., persons at risk for a certain disease).5, 6 The goal of DoI in public health is to get the 
innovation to work its way through a population so that the majority adopt the behavior and disease risk 
lowers. The innovations are adopted based on 5 characteristics: the innovation's relative advantage of 
what came before, its compatibility with a person or group's culture, the complexity of the innovation, 
whether the innovation can be tried before fully adopted, and whether or not the effects of adopting this 
innovation can be observed in others. In addition to considering these characteristics, Rogers6 suggests 
categories for the adoption of the innovation. The categories from quickest to slowest adopters are 
innovator, early adopter, early majority, late majority and laggards. For example, a person using a flip phone in 
2020 has clearly ‘lagged’ behind, where as a person with the newest iPhone is an early adopter, if not an 
innovator.  
 
The DoI adoption patterns have been well studied7 and health campaigns that target specific categories 
have found success.8 Here we provide details on a class exercise which considers how a behavior required 
during an exigent health crisis is diffused, paying particular attention to the five characteristics noted 
above. The experience described is one that occurred in real-time without the luxury of lesson planning 
and formal assessment, but with subjective success (e.g., the energy in the ‘room’, student engagement). 
The ability to adapt lessons to exigent crisis is an example of innovative teaching and is highlighted here. 
 
 
Context 
 
Though reports of a new coronavirus were widespread in the winter/spring of 2020, evidence suggests 
that SARS-CoV2, the virus that causes COVID-19, emerged in December 2019.9 The United States first 
identified cases in January and community spread was evident by March.9 Both the international and 
national response to the spread of this new coronavirus continues to be the subject of critique and debate 
in scholarly and popular media. At the earliest stages, states suggested protective measures including 
washing hands, not touching the face and practicing social distancing. Mask wearing was discussed as 
something that could be done. Public health officials urged the public to adopt these measures to ‘flatten 
the curve.’ In Philadelphia Pennsylvania, where the authors’ institution is located, both the mayor and 
Governor implemented stay at home orders and closing of non-essential businesses in mid-March 2020.10, 

11 
 
At around the same time and as cases of COVID-19 began to rise, it was clear that gathering indoors was 
the greatest risk factor for transmission.12 The first major university closure took place in Washington on 
March 6th,13 and by the middle of March more than 1000 colleges across the country had moved to fully 
online instruction.14 The authors’ University also reacted early, sending students home and putting all 
courses online.  
 
The public health course (SBS 3596) used as a case study here is an upper-level program planning class 
for public health undergraduate majors. It is a small (15 to 20 students), writing intensive, two-semester 
capstone experience that, along with concurrent courses, prepares juniors and seniors for community-
based internships. Students are introduced to behavior change and learning theories and develop practical 
skills for implementing programs.15 When campus closed, the second semester of the course was in 
progress and DoI theory was being discussed in the context of communicating and marketing 
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community-based public health programs. SBS 3596 is usually taught in person twice a week, and was 
pivoted to a twice a week on line, synchronous course due to the coronavirus pandemic of 2020-2021. 
 
 
Activity 
 
DoI theory had been introduced in the first semester which all students attended, so they only needed a 
refresher on the main concepts. As the COVID-19 pandemic unfolded, prevention mandates were used 
as examples for students to discuss how and why certain directives - handwashing, not touching your 
face, social distancing, mask wearing – were or were not being adopted by the public according to the 
theory’s constructs. Handwashing had been covered before campus closed and we had talked about 
logistical problems, more than noncompliance. For example, the bathrooms ran out of paper towel and 
soap. The first organized impromptu class lesson using DoI covered the new concepts of social distancing 
and mask wearing, with the focus on masks. The lesson is considered impromptu because the original 
lesson plan involved walking through getting persons to accept the flu vaccine. 
 
Mask Wearing 
 
In March and April of 2020, most people in Philadelphia and its suburbs took the social distancing 
mandate seriously and stayed home except for those in positions deemed essential (e.g., pharmacists, 
grocery store clerks). This was especially true for persons over the age of 65 or those who had chronic 
conditions that put them at higher risk.16 Students talked openly about family members they were worried 
about and the memes making their way through social media urging younger groups “not to kill grandpa”. 
 
Early advice on mask wearing from the Centers for Disease Control and Prevention (CDC) stated that 
persons who had symptoms of COVID-19 or who had been diagnosed with COVID-19 should wear a 
certain kind of mask (N95 respirators and surgical masks) if they went out in public, which they should 
avoid if possible. In fact, the CDC encouraged asymptomatic people NOT to wear masks.17 So, our first 
discussion about masks explored why people were wearing them when there was no scientific evidence 
to support that general mask wearing was warranted. These were casual discussions at the start of each 
class, more like touching base and myth checking, which evolved into learning opportunities when DoI 
was reintroduced 
 
For the structured DoI lesson, students were taken through the five characteristics and communication 
channels with an interactive lecture. Students were then put in four virtual small groups via Zoom 
breakout rooms and given a target population (i.e., college aged persons, adults aged 30 to 60, older 
adults, adults with chronic diseases) and asked to consider the concept of social distancing through the 
lens of the theory. The students also considered messaging to specific categories, e.g., laggards. Below 
are the ideas that students presented along with commentary as things evolved after the course ended in 
May 2020. 
 
Relative Advantage 
 
The contradictions in messaging created mask confusion and provided an important point of student 
discussion on how relative advantage may be affected by context and high-level messaging. For example, 
initial CDC guidance was that only certain people wear masks so health communications could be two-
fold, and students noted this. The CDC was encouraging a certain group to wear a mask and another not 
to. This led to a point of contention: whether to spend energy or resources telling people not to wear 
masks as on one hand, it would not hurt the person, but on the other, it could reduce supply. The 
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contradictions allowed students to see how things that occur and are not planned for in a health 
communication or health education intervention may change how the audience is receptive to the 
innovation. But in March, it was hard to make a case for relative advantage. Students noted that the 
relative advantage when the message changed could be ‘is the risk of catching the virus lower if all persons 
wear a mask than if only symptomatic/infected persons wear a mask.’ Another comparison was if wearing 
a mask over not wearing a mask was better. For most persons not used to wearing a mask, not having to 
wear one would be an obvious advantage. 
Compatibility 
 
Compatibility with mask wearing has been the greatest challenge for diffusion. Most people alive in the 
United States today had never worn masks to avoid a virus. But in 2020, mask wearing became a political 
battle over individual freedom and presidential endorsement. Unfortunately, this polarization is not new 
– but that means it should have been foreseen. Some communities resisted mask wearing during the 1918 
pandemic as well, but communities that did not resist, those that followed the quick, early guidance, were 
able to flatten their curves expediently.22 Those communities that did not follow the guidance saw 
increases in infection. So students noted that this theory attribute has mixed results, meaning it was 
positive only for those who say mask wearing is compatible with their beliefs.  
 
Complexity 
 
On the face of it this innovation is not complicated. Midway through the first wave, however, the CDC23 
was compelled to offer ‘how to’ fact sheets and videos to the public via their website and social media. 
The biggest issue was and continues to be the lack of coverage for the nose. In fact, at the end of June 
2020, a popular writer gave names for all the wrong ways people wear masks, for example ‘the reverse 
batman’ for those who do not cover their nose.24 In the context of DoI theory, students noted that this 
lack of understanding on how to wear a mask correctly made the diffusion of this innovation less likely. 
 
Trialability 
 
Yes, one could try to wear a mask and then decide they did not want to. Here people might try switching 
types of masks, and as above, wearing them incorrectly as a compromise to themselves or those who 
might provide peer pressure. This did play out with a switch from KN95 to cloth masks as being more 
comfortable but still effective enough for non-medical workers. In this respect, according to students, 
this theory attribute would encourage mask wearing.  
 
Observability 
 
Data have shown that those areas with better compliance with mask wearing and social distancing have 
lower incidence of COVID-19.25 Conversely, the media also shows us people at events not wearing masks 
who later contract the illness, providing an implied connection. So this theory construct should be a 
positive attribute, i.e., seeing people wearing masks is protective. But students shared that because mask 
wearing had become politicized and many communication messengers differed in their opinions on the 
worth of mask wearing, and thus neutralizing observability as a persuasive attribute.  
 
 
Implications/Reflection  
 
What transpired in the Spring of 2020 was a real-time exercise in processing an historical public health 
event. Students were highly engaged, had a personal connection, and were able to apply the concepts of 
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DoI theory across several important public health recommendations. There was no course competency 
or learning objective tied to our discussions beyond the existing: “Address the concepts of population 
health, and the basic processes, approaches, and interventions that identify and address the major health-
related needs and concerns of populations.” With planning, however, the public health response to 
COVID-19 is an excellent real-time case example for an assignment developing or evaluating health 
communications or community interventions. DoI theory can be used by public health faculty to explain 
actions by the public and to help them better grasp the ways different audiences may “adopt” an 
innovation based on the theory attributes. While this class discussion was organic, additional ideas for 
assignments related to this topic include: 

1. Have students choose an adopter category (e.g., late majority) and a characteristic (e.g., 
compatibility) and list 3 or 4 short text messages designed to get this category group to wear 
cloth masks during COVID-19 or a similar epidemic. To take this further, students could format 
the messages for certain social media. 

2. Ask students to find 3 health communications aimed to reduce community spread of COVID-
19 and delivered by a government agency, e.g., the CDC, White House, local health department. 
In small groups, students should evaluate the messaging and score each piece on how well it 
addresses the 5 characteristics of DoI. Consider creating a worksheet for the students that gives 
the characteristic name with a brief description and a score of 1 to 5. Each communication will 
have a sum of 5 scores, and the highest score would be the one that aligns to DoI the best. 

3. Building on the above activity, students can revise one of the communications so that it does 
meet the best practices of DoI. 

4. Have students create a multimodal program to increase adherence to all COVID-19 guidance at 
the time of the exercise (i.e., guidance is dynamic), this could include a TV ad, social media, blitz, 
community meeting.  

5. Spotlight an activity that the government has noted as high risk and have students create a health 
communication targeting people who would engage in that activity, e.g., indoor sports, using 
some or all of the DoI characteristics.  

The suggested assignments could take place in a variety of courses, including program planning and 
evaluation, health communication, and behavior change theory.  
 
 
Conclusion  
 
In teaching most health-related professions, we have the opportunity to use current events in real-time 
to actively engage students and promote learning. While not all highly salient events provide as rich a 
landscape as COVID-19, the current environment is ripe for helping students understand that their work 
does not exist in a vacuum and that socio-political events can have significant effects on public reactions 
and beliefs in an ongoing event. Importantly, using these types of events in public health and health 
professions pedagogy can provide opportunities for lasting lessons that students can take into the 
workforce, including how to use theory, like DoI, to better plan for and understand the public’s reaction 
and behavior.  
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