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ABSTRACT: Advances in science literacy documented in an undergraduate course on Climate and 
Climate Change at the University of Wisconsin–Madison (UW) in 2020 raised the question: Does 
the new climate knowledge translate into behavior change? Traditionally a “knowledge–action 
gap” has undermined educators’ efforts to galvanize actions toward mitigating climate change. 
Through a survey focused on carbon footprint and civic engagement and testimonials gleaned 
from students’ capstone elevator speeches, this study presents an encouraging update on young 
adults’ response to the climate crisis. By comparing responses to a similar survey distributed to 
UW students in another undergraduate course in 2021, we show that the course focused on 
 Climate and Climate Change motivated behavior modifications that lighten the carbon footprint 
to a greater degree than a traditional introductory meteorology course.
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K nowledge that galvanizes a greater good amplifies knowledge gains. Some examples 
include medical research that leads to cancer cures (McDowell et al. 2019), mRNA 
advances and vaccinations (Pardi et al. 2018), mathematics that facilitates space 

exploration (Shetterly 2018), or the revolutionary impact of Silent Spring—Rachel Carson’s 
science treatise on the adverse effects of pesticides—which energized the environmental 
movement during the 1960s (Carson and Darling 1962). This article investigates behavior 
change in undergraduate students at the University of Wisconsin–Madison inspired, at least 
in part, by knowledge gains regarding the science of climate change.

The University of Wisconsin–Madison (UW) has offered an online course on Climate and 
Climate Change (AOS 102) to undergraduates since 2013. Course content is designed to convey 
the physical science behind climate change. It has also evolved to include attributes toward 
a certificate in sustainability at the UW. By course completion, students should be able to do 
the following:

1) Analyze causes of and solutions to the sustainability challenge of lowering global  
temperatures, especially in terms of the Intergovernmental Panel on Climate Change 
(IPCC) future scenarios.

2) Describe the social, economic, and environmental dimensions of climate change from local 
and international perspectives and be able to identify trade-offs, biases, and interrelationships 
at an undergraduate level.

3) Apply sustainability principles and/or frameworks to address the challenge of climate 
change, climate justice, and health inequities related to air quality and other environmental 
degradations resulting from carbon pollution.

Advances in climate literacy among students from AOS 102 were recently documented by 
comparing pre- and postcourse surveys on knowledge gains of cohorts from 2018 and 2019 
(Dzambo et al. 2020). But did the new knowledge translate into new actions for these students? 
In an effort to assess behavior change resulting from the class, another survey was distrib-
uted to cohorts from 2018, 2019, 2020, and 2021, asking whether the course had influenced 
their carbon footprint related behaviors. Out of 221 students who received the survey link 
after completing the course, 71 students participated, for a 32% response rate. Eighty-one 
percent of those students reported increased actions to reduce their personal carbon footprint 
as a result of taking the UW class on Climate and Climate Change, pointing to the mitigation 
potential of education (Cordero et al. 2020). A majority of students also credited the course 
with increasing their confidence and ease discussing climate change with family and friends 
and inspiring them to become more civically engaged. A vast majority (93%) indicated their 
commitment to vote in the next election.
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These survey results are impressive, but could factors other than the 8-week course be 
 influencing young adults? This article delves deeper into undergraduates’ motivation to 
 address the climate crisis through the lens of current literature and additional insights gleaned 
from firsthand testimonials from the UW students who took the online Climate and Climate 
Change course in 2020 and 2021.

The knowledge–action gap
Social science research has long pointed to a “knowledge–action gap” around climate change 
where sharing the science does not significantly influence behaviors, opinions, or actions 
(Knutti 2019). In fact, some audiences dig deeper into preexisting notions.  Advancing 
 climate literacy or knowledge regarding climate change rarely inspired action. To bridge the 
knowledge–action gap, climate educators were encouraged to create place-based content 
(Schweizer et al. 2013) highlighting changes to nearby environmental assets or cherished 
places and pastimes, and to frame their message (Nisbet 2009) to establish common ground 
to connect with intended audiences. In a recent systematic review to identify effective climate 
change education strategies, personally relevant and meaningful information was revealed 
as a common top theme (Monroe 2019).

Student testimonials on climate change
Our experience from teaching AOS 102 for nearly a decade suggests that young adults come to 
the science of climate change with a different perspective from undergraduates 10 or 20 years 
ago. They do not have to connect to Wisconsin or the Great Lakes to want to protect the envi-
ronment in this region and beyond. Their common ground is our common humanity on Earth. 
As one student, Ree, said in her capstone elevator speech during the summer of 2020: “We 
were brought up and educated in a time when it was being discovered that climate change 
was a huge issue … I think there is some hope for us because as we move into positions of 
power … we have a brand new viewpoint about how the environment works and how much 
we should care about it - and what we need to do.”

Indeed, a recent Gallup poll (Reinhart 2018) found that the extent to which Americans 
take global warming seriously differs by age, with adults under age 35 typically much more 
engaged than those 55 and older. The generation gap was especially apparent in the belief 
that global warming will pose a serious threat in one’s own lifetime. This and other polls 
(Tyson and Kennedy 2020) also identified partisan divides when it comes to addressing 
climate change. Kiara from AOS 102 advises, “Regardless of what party you belong to politi-
cally – Republicans or Democrats – you should try to learn about the science behind climate 
change and what it could do to affect you … if everyone in the whole world or even just the  
United States would take small steps to reduce their carbon footprint and reduce their  
pollution we could make great strides in slowing or stopping climate change” (Fig. 1).

The range of future scenarios for today’s undergraduate students is significant in terms 
of air quality, water availability, weather-related risks and losses, and health; furthermore, 
disproportionate burden will be shouldered by the world’s poorest and most marginalized 
communities (IPCC 2014, 2021). Awareness of impacts on vulnerable populations is critical 
for equitable strategies for responding to climate change (EPA 2021). Perhaps not surprisingly, 
the topic of climate justice loomed large for UW students in AOS 102, sparked in part by the 
Black Lives Matter (BLM) movement during the summer of 2020. Many weaved BLM, racial 
disparities, and other social justice issues into their weekly discussion forum posts. While the 
course taught science and sustainability, the students typically took a wider holistic approach 
to discussing the climate crisis in the United States, pointing to redlining and other histori-
cally discriminatory practices as part of the problem while listing food deserts, degraded air 
quality, and higher numbers of COVID-19 cases as related injustices.
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Most undergraduates are keenly aware that policies and actions undertaken in this de-
cade will influence societal and environmental outcomes over the remainder of their lives, 
and thus have huge incentive to take action on climate change. To quote Frank from the 
summer of 2020: “I think simply, climate change is the single greatest existential threat 
that humanity has and will continue to face throughout the 21st century… the science is 
in … I don’t know how to make this any clearer than we need to start actually addressing 
this issue like it will be the end of humanity, because quite frankly it will be.” And  Connor: 
“Climate change is the largest threat humanity has ever faced. We’re in the midst of a 
pandemic, we’ve been though wars, this is the biggest threat. I think it’s a heart issue… 
renewable energy is a mostly untapped industry in America – if we switch to it now we’re 
going to have so many new jobs opening up… I think sacrificing certain wasteful practices 
is worth it if we get more jobs, cleaner air and water, a better future and (begin) correcting 
environmental injustices.”

Fig. 1. UW Climate Change Elevator Speeches online (with permission) at https://cimss.ssec.wisc.edu/education/AOS102/.
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Many are frustrated, per Lillian from summer 2021: “I think that it’s messed up that 
 corporations get to pollute our earth and get away it … I agree that I should be consciously 
thinking about my carbon footprint … however, that doesn’t really matter in the grand scheme 
of things when billionaires can take private jets and apparently now play space cowboy and 
essentially erase whatever hard work any individuals do to limit their emissions within a 
matter of minutes.” Gabriel (2021) invokes humility: “Climate Change is the issue to end all 
issues … I think it really depends on humility as a race, as a human race, as a species, that 
we’re just one of so many other species on this planet and, we should not be destroying it.”

Comparing carbon footprint data from two different AOS classes
In an effort to explore the degree to which new knowledge from AOS 102 motivated 
 undergraduates to reduce their carbon footprint, we distributed nearly identical survey 
 questions to another UW undergraduate course in the Department of Atmospheric and Oceanic 
Sciences (AOS) during the spring of 2021. AOS 100, or Weather and Climate, is the current 
version of the introductory meteorology course offered at the UW since AOS was founded as 
the Meteorology Department in 1948. It is a 12-week course taught in a large lecture hall with 
enrollment capped at 380 students. The course description follows:

AOS 100: Weather & Climate (3 credits) Nature and variability of wind, temperature, cloud and 
precipitation. Storm system, fronts, thunderstorms, tornadoes and their prediction. Air compo-
sition and pollution. Global winds, seasonal changes, climate and climatic change. Discussion 
session will include weather map analysis and basic quantitative lab exercises.

AOS 102 on Climate and Climate Change debuted in 2013. It is offered online during the 
8-week summer semester and capped at 90 students. The course description follows:

AOS 102: Climate and Climate Change (3 credits) This course describes the basic climate prin-
ciples governing the climate system. It describes the climate and climate variability at present, 
climate evolution in the past, and the projected climate change into the future. The scientific 
principles underlying the natural and anthropogenic greenhouse effect and climate model 
forecasts are elucidated.

Three hundred and forty eight students who enrolled in the spring 2021 offering of AOS 100 
Weather and Climate received the carbon footprint survey toward the end of the semester while 
still taking the class. Two hundred and seventy-four responded for a 79% response rate. They 
earned 1 point (out of 100) toward their final grade for taking the survey. Conversely, students from  
AOS 102 Climate and Climate Change received the survey after completing the course and without 
incentivization. A third (34%) took AOS 102 in 2018 and 2019, and responded to the survey in 
2020, up to 2 years after completing the Climate and Climate Change course. The other two-thirds 
responded during the fall semesters of 2020 and 2021, several weeks after the end of the summer 
semester when they took the class. The AOS 102 survey was distributed to 221 students and 71 
responded for a 32% response rate. However, students who graduated and left the UW would not 
have received the survey link so the actual response rate is likely a little higher.

The questions in both surveys were worded the same, but revised for students in Weather 
and Climate to omit reference to the AOS 102 course on Climate and Climate Change. For 
example, the transportation question posed to AOS 102 students was as follows:

Please indicate the extent that taking Climate and Climate Change has motivated you to drive 
less by car pooling, taking public transport, walking or biking (response choices: not at all, 
somewhat, a great deal)
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The same question was posed to AOS 100 Weather and Climate students as follows:

Please indicate the extent that you try to drive less by car pooling, taking public transport, walk-
ing or biking (response choices: not at all, somewhat, a great deal)

Table 1 summarizes student responses from both surveys. Across all categories and re-
sponses, AOS 102 students who took Climate and Climate Change indicated greater behavior 
change a clear majority of the time. Perhaps the most striking difference was in communicat-
ing climate change (How often do you currently discuss topics related to climate and climate 
change with others?), with AOS 102 Climate and Climate Change students being nearly 5 times 
more likely than AOS 100 Weather and Climate students to discuss climate change “as often 
as possible.” And according to climate scientist Dr. Katharine Hayhoe in her 2018 Ted Talk, 
the most important thing we can do to fight climate change is talk about it (Hayhoe 2021).  
Maylee from AOS 102 voiced 
similar sentiment in 2020: 
“There’s so much informa-
tion and it all seems so 
overwhelming. But I feel 
like the first place to start 
making a change is to start 
having conversations like 
these and educating your-
self on this topic.”

Looking solely at AOS 100 
Weather and Climate sur-
vey responses it should be 
noted that students indicat-
ed modifying behaviors to 
reduce carbon footprint ei-
ther “somewhat” or “a great 
deal” 74% of the time. This 
is noteworthy. While less 
than the 81% of AOS 102 
Climate and Climate Change 
students who reported  
reducing carbon footprint, 
these results show that a 
majority of UW undergradu-
ates surveyed are modify-
ing personal behaviors to 
mitigate climate change, 
a hopeful scenario for hu-
manity. No doubt guidance 
around sustainability prac-
tices prominent on most col-
lege campuses is making a 
difference. For example, the 
UW Office of Sustainability 
routinely promotes sustain-
able lifestyle practices that 

Table 1. University of Wisconsin–Madison undergraduate survey 
responses.

UW-Madison undergraduate carbon footprint survey responses

Topic/behavior

AOS 102  
(n = 71/221)

AOS 100  
(n = 274/348)

Climate and 
climate change

Weather and 
climate

Shifting diets toward plant-based meals

 Somewhat + a great deal 77% 49%

 A great deal 37% 16%

Eliminating food waste

 Somewhat + a great deal 85% 88%

 A great deal 37% 32%

Reducing automobile travel

 Somewhat + a great deal 86% 87%

 A great deal 31% 26%

Reducing air travel

 Somewhat + a great deal 62% 57%

 A great deal 20% 24%

Reducing energy and water usage

 Somewhat + a great deal 94% 87%

 A great deal 51% 27%

Sustainable purchasing

 Somewhat + a great deal 85% 71%

 A great deal 38% 14%

Civic engagement

 Somewhat + a great deal 63% 69%

 A great deal 17% 12%

Likelihood of voting

 Very likely + 100% likely 93% 87%

 100% likely 77% 64%

Communicating climate change

 Only if someone else brings it up 6% 20%

 Very rarely 6% 18%

 Occasionally 65% 58%

 As often as possible 23% 5%
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prioritize responsibility to people and the planet. It is also likely that social media stories promot-
ing youth climate activism (Sabherwal et al. 2021) contributes to a sense of efficacy and call to 
action among undergraduate students.

Conclusions
In this paper, we present evidence documenting that an undergraduate course focused on 
Climate and Climate Change (AOS 102) can better galvanize actions to address the climate 
crisis than a traditional introductory meteorology course. Not only did the UW students who 
completed AOS 102 indicate greater behavior change a majority of the time, one-third reported 
behaviors that reduce carbon footprint a year or two after taking the course. Thus, our data 
suggest that behavior modifications attributed to knowledge gains in the class can become 
lasting lifestyle choices. In our study, some inherent bias is likely since the students sampled 
are science-interested individuals invested in the subject area. However, both AOS courses 
featured in this study are offered for nonmajors, and thus reach lower-division undergradu-
ates considering a wide range of careers and futures. Testimonials from AOS 102 students 
and reported behavior modifications are inspirational and impactful.

We also present findings from recent publications and student quotations documenting 
incentives young people have to lighten carbon footprint and mitigate climate change. These 
incentives catalyze knowledge into action. Future research in this area would benefit from 
pre- and postcourse surveys rather than querying students just once. Multiyear surveys could 
provide further insight on the longevity of students’ behavior modifications.

Based on the evidence collected via survey response and capstone elevator speeches, 
students who take the AOS 102 undergraduate course on Climate and Climate Change at the 
University of Wisconsin–Madison are heralding the demise of the knowledge–action gap in 
climate education. Their actions include 1) talking about climate change, 2) increased civic 
engagement, and 3) making lifestyle changes to reduce carbon footprint.
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