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Anyone can fake a scientific image with AI, tricking even academic journals – and undermining trust in science

theconversation.com · Nan Li, Associate Professor of Science Communication, University of Wisconsin-Madison

Are you able to tell the difference between a scientific image made by a person or by an AI model? Olga Yastremska/iStock via Getty ImagesA photograph of Earth glowing in deep space, the Moon’s cratered horizon stretching across its foreground, caught many people’s eyes in April 2026. Astronauts captured the image while aboard NASA’s Artemis II mission, and like the famous Apollo 8 “Earthrise” image, the picture felt instantly real and inspiring for many.


But when almost anyone can fabricate a visually similar image in seconds from a text prompt using artificial intelligence, how do people decide which image is real?


The proliferation of AI-generated science images in public spaces is not simply a misinformation problem. As a researcher who studies visual science communication and public trust, I believe it also contributes to a crisis of trust in science in the age of AI, and the tools scientists have long relied on to establish visual credibility are losing their grip.


AI-generated images infiltrate science


AI tools are already changing how scientific visuals are created, shared and publicized. 


Researchers use them to generate illustrations, create synthetic data, edit lab images and produce materials for education and public outreach. 


While AI can help scientists communicate complicated ideas more creatively and efficiently, these same tools blur the lines between illustration, enhancement and fabrication. 


In 2024, two papers were retracted after publishing AI-generated figures posessing biologically impossible structures. In April 2026, the New England Journal of Medicine retracted a paper after discovering that a clinical image had been manipulated with AI. These are just cases that came to mass public attention and are likely just the tip of the iceberg. Researchers have warned that AI-generated visuals pose growing threats in fields that depend heavily on visual evidence, such as materials science. 





Academic publishers are beginning to adopt AI-detection tools. However, systems designed to detect fake images will almost always lag behind systems designed to create them. Many detectors can identify only image patterns they were trained to recognize. As new AI models emerge, developers must constantly obtain new data and retrain detectors to catch up.


The biggest concern are realistic-looking visuals that subtly distort scientific details while remaining believable enough to pass initial review. 


Trust in scientific images


For decades, scientific images carried authority partly because they were difficult to produce. Creating microscope images, climate graphs and space photographs required expensive equipment, institutional resources and specialized expertise. Most people assumed such images represented true observations because very few people could make them. 


Research in science communication, including my own, suggests that people judge scientific visuals using a few mental shortcuts. Does the image look technically sophisticated? Does it come from a trusted institution? Does it match what I already believe? Generative AI is undermining all three of these heuristics, or mental shortcuts. 


Today, anyone can create a polished, scientific-looking image from a text prompt. Images are also detached from their original source when circulating online. When visual quality and institutional attribution become unreliable cues for judging the credibility of science images, people tend to fall back on something else: their own prior beliefs.



            [image: Earth cresting just over the surface of the moon]
            
              This image of the Earth taken from the Artemis II mission in April 2026 is very much real. Does everyone believe it?
              NASA
            
          

As a result, authentic scientific images that challenge someone’s existing beliefs can now be dismissed as AI-generated, whereas fabricated images that confirm them are easily accepted as evidence. AI, in this way, may amplify motivated reasoning – that is, people’s tendency to accept what they already agree with and question what they do not. 


This shift matters because visuals have long served as evidence for scientific claims. Nonexpert audiences rely on images not only to see what scientists have discovered but also to develop an emotional connection and perceive credibility in the science being presented. 


If audiences stop trusting visual evidence altogether, science loses one of its most powerful tools for public communication. 


Transparency, not restriction


AI tools offer real benefits for researchers communicating their work to diverse audiences. The challenge is using these tools without quietly transferring AI’s credibility deficit onto the science the images are meant to convey. 


One practical path forward is for researchers to treat image provenance – where an image came from and how it was created – with the same seriousness they already apply to data provenance. 


Scientists routinely disclose funding resources, study methodologies and conflicts of interest. Similar standards may now be necessary for scientific images. Was AI used to generate or modify this image? Is it a direct observation, a simulation or an illustration? What exactly does the image represent, and how was it verified? Can it be replicated by other researchers?



            
            A particularly inaccurate scientific image of a rat that was published in a journal went viral.
          

My colleagues and I found that people’s familiarity with AI significantly shapes how they judge the credibility of AI-generated visuals. Those familiar with AI tools were more likely to view AI disclosure as a sign of transparency, and some rated clearly labeled AI-generated content as more credible than unlabeled content.


Transparency gives audiences the necessary context to evaluate what they are seeing, but it may not resolve every dispute about how images are made. Responsible use of AI-generated scientific images will require honesty, adherence to professional norms and the collective development of evidence-based standards across fields. 


Why authentic images remain powerful


The original Apollo 8 “Earthrise” photograph of 1968 carries significant emotional impact. So do the Artemis II images of 2026. 


What makes them meaningful is not simply their beauty. It is their traceable connection to scientific reality. When people look at these photographs of planets, they also know there are astronauts, physical cameras, documented missions and verifiable observations behind the images. In this sense, authenticity is a documented relationship between an image and the world. 


In the age of generative AI, scientific institutions can no longer assume audiences will automatically trust their visuals. Trust now depends on transparency, documentation and clear communication about how visual evidence is produced. 


Without guidelines and standards, science risks entering a world where every image can be questioned and no image carries inherent credibility.

Nan Li does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/anyone-can-fake-a-scientific-image-with-ai-tricking-even-academic-journals-and-undermining-trust-in-science-281853
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From Norway to Wisconsin, children want to be social media influencers when they grow up

theconversation.com · Matthew Simoneau, Professor of Career and Techcnical Education, University of Wisconsin-Stout

Children are often asked in school and other places what they want to be when they grow up.  Jamie Grill/Stock Photos A second grader in Norway drew a YouTube logo when my colleagues and I asked what they wanted to be when they grow up. When we asked why, the child explained that YouTubers are famous and make lots of money. 


When we asked second graders in Wisconsin this same question, we were surprised to often receive similar answers: Kids there also wanted to be YouTube influencers when they grow up. 


I am a scholar of career and technical education. Since 2021, colleagues and I have spoken with a range of elementary, middle and high school students as young as 7 years old in the U.S. and Norway in 2024 to understand how children imagine their careers. 


Our forthcoming research shows that social media has emerged as one of the biggest influences for young people’s career choice, second only to family, friends or teachers. 


Over 60% of middle and high school students we surveyed from 2021-2024 said they wanted to be social media influencers or picked their future careers based on what they saw online. Other popular choices were professional soccer player, musician and actor.



            [image: A young girl is seen with her arms up in a pink bedroom. She looks at a smartphone mounted on a table that is filming her.]
            
              Most young people will not go on to become successful social media influencers.
              Artur Debat/iStock Photos
            
          

Our process


In a separate January 2018 international study by the organization Education and Employers, 20,000 children, ages 7 to 11, were asked about their possible future careers and then explained how they learned about that job.


We decided to use a similar approach to understand children’s career dreams and influences. 


In Wisconsin, we surveyed more than 80 different children, ages 7 to 11. We also conducted focus groups with more than 140 middle and high school students about their academic and career plans and what influenced their ideas.  


We then conducted interviews in Norway with over 60 children in the same age range. 


In both places, we gave kids simple prompts that included “When I grow up I would like to be … .” We also asked them, “How do you know about this job?” 


We found that there is a disconnect between how schools are helping kids think about their possible future careers and what factors are actually influencing young people as they imagine their futures. 


Influencer dreams


In some instances, students as young as 7 in Wisconsin and Norway simply drew the YouTube or TikTok logo, or wrote that they aspired to be an “influencer” without any idea of who or what they would influence. 


They shared that YouTubers and influencers “gets lots of money” and that “they want to be famous.” 


Students also drew pictures of footballers, musicians, actors and princesses. Some students shared career goals like becoming a wildlife biologist, pilot, engineer or filmmaker.


Older students were more likely to mention careers like nurse, electrician, engineer, teacher, welder, police officer and small-business owner – although becoming an influencer and content creator remained a common aspiration for teenagers and children. 


We found that social media also had a positive influence on some students. 


One student in a rural town said that online posts and videos encouraged them to want to become a marine biologist, even though the closest ocean is over 1,300 miles – or 2.09 million meters – away.  


The limited role of schools


It’s common for middle and high school students to take online career interest surveys to help understand which jobs could be a good fit. Many schools also offer career fairs and job shadowing opportunities. 


Most students, though, receive very limited individualized guidance on career paths from a school counselor. 


But they generally do receive some kind of prompts to help them think about what sort of career they want. 


Within roughly the past decade, 27 states began requiring personalized, multiyear educational plans that helps students as young as 11 years old develop their own education and career goals. 


In 2015, for example, Wisconsin passed a new law that required school districts to provide academic and career planning services to students in grades 6 through 12. Students take an online career survey each year. 


The students answer questions about their interests, and the online program then names a recommended career. The list typically includes traditional jobs like electrician or accountant, rather than something more modern, like content creator.


One potential reason is that many of the online career-planning programs schools use were created before social media became a central part of young people’s daily lives.


Some schools also have classes where high school students learn about different educational pathways and jobs. Yet these classes often meet only periodically, while high school students typically use social media every day. As a result, formal career education increasingly competes with a constant stream of online messages about work, success and the future.


Our focus groups with middle and high school students in Wisconsin revealed that few students find these online career planning programs at school helpful. 


Students said they found career planning activities “redundant” and described them as “the same thing we did in middle school.” 


One 17-year-old student in Wisconsin said the career survey was a “waste of time. The test told me I should be a truck driver.” This student took the survey when she had already been accepted into nursing school.


Students consistently said they learned more from conversations with teachers, counselors, family members and professionals than from online questionnaires. 



            [image: A young person is seen in the shadows looking at a smartphone that has a TikTok image on it.]
            
              While students are heavily influenced by social media, school career assessments typically don’t reflect this tendency.
              Spencer Platt/Getty Images
            
          

When dreams don’t match reality


Many young people now learn about careers through TikTok videos, YouTube channels, social media personalities and online communities. These influences can play a larger role in shaping career aspirations than formal school career-planning activities.


While many people aspire to make money online as influencers or content creators, nearly half of all online content creators earn less than US$15,000 a year. 


I think that educators and families should recognize that young people are thinking about their possible careers – they are just more likely to rely on social media, rather than online surveys at school, to imagine their futures.

Matthew Simoneau does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/from-norway-to-wisconsin-children-want-to-be-social-media-influencers-when-they-grow-up-284251
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Bones communicate with the rest of the body to support overall health – here’s the science behind your skeleton

theconversation.com · Priya Bhardwaj, Senior Researcher in Orthopedic Surgery, Washington University in St. Louis

Healing after a fracture is just one way your bones contribute to your body's overall health. seksan Mongkhonkhamsao/Moment via Getty ImagesEach year, doctors treat more than 6 million bone fractures in the United States. And while it takes only a few seconds for a bone to break, the processes that keep your bones strong and allow them to heal are taking place continuously throughout your life.


Beneath their hard surface, your bones are alive with activity, continuously being broken down, rebuilt and reshaped. Far from being static structures that simply support the body, bones are dynamic, living tissues that respond to physical activity, hormones and the body’s changing needs.


I am a research scientist who studies bone biology and mineral metabolism. To me, one of the most striking things about bone is how dynamic it is, despite its static appearance. Research over the past 15 to 20 years has demonstrated that this is even more true than scientists had previously realized.


More than just structural support


For decades, scientists have known that bone provides support, stores minerals and continuously remodels itself. This remodeling is the process bone uses to renew itself, maintaining its strength while allowing the skeleton to adapt over time.


Different kinds of bone cells work together to maintain bone structure. Cells called osteoclasts remove old or damaged bone, while osteoblasts build new bone in its place. Osteocytes, which are cells embedded within bone, help sense mechanical strain and coordinate how bone responds. Together, these cells help the skeleton stay strong.


But over the past two decades, new research has emerged that is changing how scientists and physicians think about skeletal health. More than just a structural framework, bone also functions as a highly active tissue that helps regulate the body’s mineral balance, supports blood cell production and communicates with multiple organ systems.


Growing evidence also suggests that in order to perform these functions, bones produce signaling molecules that influence energy metabolism and balance the minerals the body needs.



            
            Your bones are constantly remodeling themselves to suit your body’s needs.
          

Lifelong support


The balance between bone formation and bone breakdown changes throughout life. 


During childhood and adolescence, the body builds bone faster than it removes it, allowing bones to grow larger and denser. By early adulthood, most people reach their peak bone mass. After that, bone breakdown gradually begins to outpace bone formation, particularly with aging and hormonal changes. Over time, this shift can increase the risk of osteoporosis and fractures.


Bone is also highly responsive to how it is used. The skeleton is constantly “listening” to the demands placed upon it and adjusting accordingly. Everyday activities such as walking, running or lifting weights place stress on the skeleton. In response, bone adapts by becoming stronger. This is why weight-bearing and resistance exercises are so important for maintaining bone health.


On the other hand, prolonged inactivity due to illness, immobilization or a sedentary lifestyle can lead to bone loss. Astronauts also experience bone loss during spaceflight, but for a different reason: In microgravity, bones are lifting far less weight, even when astronauts remain physically active.


Communicating with the rest of the body


Hormones help regulate the process of bone formation and breakdown as well. Calcium and phosphate levels are tightly controlled by the body because they are essential for nerve signaling, muscle contraction and many other biological functions. 


Bone serves as a major reservoir for these minerals. During menopause, a woman’s hormones shift and her body produces less estrogen, causing her bone density to decrease.


The kidneys and glands, such as the parathyroid glands, produce hormones such as parathyroid hormone and vitamin D that act as signals to tell bone when to release calcium and phosphate into the bloodstream and when to store them. This helps your body maintain stable mineral levels.


In addition to all of those functions, many bones contain bone marrow, the main site of blood cell production. Bone marrow produces red blood cells, which carry oxygen throughout the body; white blood cells, which help fight infection; and platelets, which are essential for blood clotting.


The marrow also responds to signals such as infection, inflammation and blood loss by adjusting blood cell production, making the skeleton closely connected to both the circulatory and immune systems.


Researchers have also found that bone not only receives signals from other organs, but it sends signals as well. Bone-derived molecules, including the protein osteocalcin, have been linked to energy metabolism and broader physiological signaling. 


While scientists are still uncovering the full extent of these connections, growing evidence suggests that the skeleton is integrated with the rest of the body rather than functioning as an isolated structure.



            [image: Woman lifting weights]
            
              When you do weight-bearing exercises, your bones respond by becoming stronger to accommodate heavier loads.
              Frazao Studio Latino/E+ via Getty Images
            
          

Maintaining bone health


Because bone is living tissue, it can also heal. After a fracture, the body moves through overlapping stages of repair that include inflammation, formation of new tissue and, later, remodeling of the repaired area. 


Healing takes time and depends on factors such as blood supply, stability, nutrition and overall health. Poor nutrition, lack of physical activity and health conditions like metabolic bone disease can disrupt bone remodeling, leading to weaker bones over time. 


Lifestyle factors like smoking, excessive alcohol use and long-term use of certain medications, including glucocorticoids, can also influence bone health.


Nutrition remains one of the practical foundations of bone health. Calcium is a major building block of bone, and vitamin D helps the body absorb calcium and maintain normal bone mineralization. Without enough of either, the skeleton has a harder time maintaining its structure and strength.


New approaches to bone research


These insights into how bone functions as a living tissue are beginning to reshape how researchers approach bone health. 


There is increasing focus not only on bone density, but also on bone quality, remodeling dynamics and how the skeleton interacts with other physiological systems. This broader perspective is influencing how scientists understand and study conditions such as osteoporosis and age-related bone loss.


Maintaining strong bones is not just about preventing fractures later in life. It is about supporting a living system that contributes to movement, mineral balance, blood cell production and communication with other tissues throughout the body every day.

Priya Bhardwaj does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/bones-communicate-with-the-rest-of-the-body-to-support-overall-health-heres-the-science-behind-your-skeleton-279735
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Childhood experiences of LGBTQ+ stigma can harm romantic relationships decades later – psychologists explain how to reconnect with yourself and your partner

theconversation.com · Melissa Gates, Ph.D. Candidate in Clinical Psychology, Binghamton University, State University of New York · Christina Balderrama-Durbin, Associate Professor of Psychology, Binghamton University, State University of New York

Difficult experiences you had as a child may be putting a wedge between you and your partner. Dmytro Betsenko/Moment via Getty ImagesChildhood rejection, discrimination and bullying can affect your well-being as an adult. If your friends, family or community pushed you away because of your sexuality or gender, these childhood experiences of prejudice can also affect your future relationships. 


Many LGBTQ+ people encounter difficult experiences as children, including abuse, neglect and challenges at home, because of their sexuality or gender. Other negative experiences – including bullying, witnessing your peers be harassed or ostracized, and the need to conceal your identity to protect yourself – may make it especially challenging to accept your sexuality or gender as an adult. 


Developing a negative self-view as a result of these harmful experiences during your formative years is not uncommon. Feelings of shame or unworthiness can carry into your 20s, 30s and beyond, harming your mental health along with your ability to form and maintain romantic relationships. 


Fortunately, making meaning of your early experiences can help you heal, reconnecting and strengthening your relationships as a result.   







No one’s 20s and 30s look the same. You might be saving for a mortgage or just struggling to pay rent. You could be swiping dating apps, or trying to understand childcare. No matter your current challenges, our Quarter Life series has articles to share in the group chat, or just to remind you that you’re not alone.


Read more from Quarter Life:



	What you should know about coming out as LGBTQ+ in your 20s and 30s


	How ‘relationship anarchy’ is changing the nature of connection for millennials and Gen Z


	Heated Rivalry shows how queer joy can disrupt hockey’s culture of masculinity








Internalized stigma harms relationships


Our psychology research team focuses on understanding the connection between  childhood anti-LGBTQ+ experiences, well-being and relationship health. 


We found that a factor called internalized stigma can notably affect the romantic relationships of LGBTQ+ people. Internalized stigma refers to when society’s negative views and biases toward a part of your identity shapes how you think and feel about yourself. This can influence how you view romantic relationships and how you interact with your romantic partners. 


People with higher levels of internalized stigma report more conflicts and less satisfaction in their relationships. Research suggests that internalized stigma can negatively affect key aspects of romantic relationships that keep people satisfied with their partners, including trust, connection and intimacy. 



            [image: Person sitting on the edge of a bed, facing away from another person sitting against the headboard]
            
              Internalized stigma can lead to conflict in relationships.
              zoranm/E+ via Getty Images
            
          

For some, internalized stigma might result in low self-esteem, feeling like you are inadequate or unworthy, feeling disengaged from the LGBTQ+ community or wanting to pass as heterosexual or cisgender. 


Internalized stigma can also shape how secure you feel in romantic relationships. For some, these negative self-views can lead to difficulties with commitment and more conflict between partners.


In our study of 80 LGBTQ+ couples, we found that childhood emotional wounds tied to  sexuality or gender can carry into adulthood, shaping a person’s relationships in their 20s and 30s. 


Specifically, LGBTQ+ adults with more childhood anti-LGBTQ+ experiences reported less trust in their partner and reduced emotional and sexual intimacy – key ingredients in a healthy and satisfying romantic relationship. 


Overcoming childhood trauma


It’s worth remembering that these negative beliefs about yourself don’t develop overnight. It also takes time to recognize and change how you react to them.


Exploring whether your symptoms of guilt, shame and low self-esteem are related to internalized stigma is a critical part of beginning to navigate it. Recognizing and pinpointing where these beliefs came from, which may include negative messages from society or your family, is an important first step. 


Practicing self-compassion – that is, offering yourself warmth, nonjudgment and understanding during stressful and challenging moments – can reduce anxiety, depression and internalized stigma. Instead of becoming overwhelmed by your emotions and the stressors you encounter, self-compassion allows you to attend to these experiences in a balanced way.


Show yourself patience and acceptance after difficult moments, such as when you’re feeling undervalued, alone or ashamed because of your sexuality or gender. Adopting mantras such as “I am enough,” “I can overcome hard things” and “May I be kind to myself and give myself compassion in this moment” is one way to practice self-affirmation.



            [image: Person with leaning head against hand as another person touches their face in consolation]
            
              Talking to your partner about challenging experiences can help build intimacy.
              FG Trade/E+ via Getty Images
            
          

Building in opportunities in your daily life to engage with your interests and finding positive outlets for stress can improve your mood by reigniting joy and a sense of accomplishment. For some, this might include expressive writing, reading, going for a walk or listening to a podcast. 


You may also want to explore how shame and guilt around your sexual or gender identities can show up in your relationships. Intentionally carving out ways to support and connect with your partner can create emotional safety by building intimacy and closeness.


Importantly, stigma and shame don’t have to become the only thing you and your partner talk about. Strengthening positive aspects of your relationship can help you continue finding ways to bond.


Finding and giving support


Talking with your partner or other community members who have had similar experiences may provide a sense of connection. 


Seeking professional support for your relationships can help reconnect you with your partner. Many LGBTQ+ people face barriers to seeking professional relationship support, including fear of discrimination and concerns about working with providers who lack expertise on LGBTQ+ issues. 


Online self-directed relationship programs that are tailored for LGBTQ+ relationships may be more approachable. Find trained providers who are LGBTQ+ friendly, affirming and willing to advocate for your needs.


Lastly, recognize that the onus for change is not solely on you and your partner. Change also needs to come at a societal level. You can empower yourself and others by connecting with other people in the LGBTQ+ community, including mentoring LGBTQ+ youth. Many face similar experiences, and you are not alone.

The authors do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/childhood-experiences-of-lgbtq-stigma-can-harm-romantic-relationships-decades-later-psychologists-explain-how-to-reconnect-with-yourself-and-your-partner-284915
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Longtime Exxon CEO Lee Raymond’s legacy of climate denial and misinformation lives on – a psychologist offers ways to counter it

theconversation.com · Joe Árvai, Professor of Psychology, Biological Sciences and Environmental Studies, USC Dornsife College of Letters, Arts and Sciences

ExxonMobil CEO Lee Raymond, left, and other oil company heads testify about energy pricing and profits at a Congressional hearing in November 2005. Chip Somodevilla/Getty ImagesWhen the Exxon Valdez spilled more than 11 million gallons of oil into Alaska’s Prince William Sound in 1989, Exxon President Lee Raymond oversaw the cleanup and a US$1 billion federal settlement for the extensive damage to the coastline and wildlife. Afterward, he helped lead a 14-year legal battle that ultimately got courts to cut a $5 billion punitive damages award for business and property owners harmed by the spill to $500 million.


Along the way, Raymond denounced environmentalists as “extremists” and “ideologues,” falsely blaming them for exacerbating a disaster that investigators attributed to errors by the ship’s crew.



            [image: Crews wearing gas masks for protection wash down heavily oiled rocks on a shoreline]
            
              When the Exxon Valdez oil tanker ran aground in Prince William Sound, Alaska, in March 1989, its oil spread over more than 1,300 miles (2,100 kilometers) of shoreline and was blamed for the deaths of 250,000 seabirds, 2,800 sea otters, 300 harbor seals, 250 bald eagles, as many as 22 killer whales and billions of salmon and herring eggs, according to the National Oceanic and Atmospheric Administration.
              ARLIS Reference via Flickr, CC BY-SA
            
          

But Raymond’s most consequential legacy will be his role in spreading doubt about climate change.


Leveraging his scientific credentials – a Ph.D. in chemical engineering – Raymond, who died on June 9, 2026, at the age of 87, sought to challenge the overwhelming scientific consensus that human activities, especially the burning of fossil fuels, are driving global warming.


In a 2005 interview with broadcaster Charlie Rose, Raymond repeated his attempts to link present-day climate change, which is far faster and more severe than at any time in the geological record, to natural causes rather than human activities like burning fossil fuels.


“It has to do with sun spots. It has to do with the wobble of the Earth,” Raymond said before reminding viewers, “Look, I am a scientist.” 


Raymond, Exxon’s CEO from 1993 through 2005, including after its 1999 merger with Mobil, made these claims despite mounting global evidence that burning fossil fuels was driving climate change. Exxon’s own scientists had produced some of the most accurate early models of human-caused climate change years earlier, showing how greenhouse gas emissions from burning fossil fuels worldwide would continue to accumulate in the atmosphere and raise global temperatures.



            
            A PBS ‘Frontline’ investigation explores Exxon’s historical climate change research and the company’s conflicting public statements.
          

Under Raymond’s leadership, Exxon also helped fund a sophisticated climate misinformation network, directing millions of dollars to organizations that promoted climate denial, particularly denial that human activities were fueling climate change, while insisting that the science remained “unsettled.” Internal documents from Exxon and other companies and industry groups have offered insight into how well officials understood the risks they were denying.


Why misinformation works and how to disable it


Climate misinformation ranges from misleading to absurd. Some efforts to mislead the public falsely attribute climate change to natural forces; deny links between greenhouse gas emissions, rising temperatures and extreme weather; and cast doubt on solutions such as renewable energy and electric vehicles.


The most egregious claims portray fossil fuels and global warming as beneficial, while denying the fact that burning fossil fuels raises global temperatures, which increase flooding, drought, sea-level rise and other consequences of climate change. Others veer into conspiracy theory, like alleging that climate-fueled wildfires were deliberately set to destroy child-trafficking tunnels.


As over-the-top as many of these examples may seem, climate misinformation tactics have served as highly effective tools for oil, gas and coal companies in the fight for both public support and to block climate laws and policies that would restrict the use of their products.


Exploiting human psychology


These tactics can succeed because they exploit psychological and social processes that help people evaluate the credibility of information.


For example, fossil fuel-funded think tanks and politicians often reinforce misinformation efforts by pointing to the opinions of scientists with iffy credentials who, nevertheless, seem credible by virtue of the simple fact that they have received Ph.D.s. Getting to the bottom of their actual scientific credentials requires more careful scrutiny of their resumes. 


Likewise, misinformation is often built on stories with high emotional appeal. This tactic works for topics like climate change because triggering people’s emotions can cause people to ignore objective data.



            
            An ad released during the 2017 Super Bowl uses emotional appeals.
          

Some textbook examples include stories that incite fear and panic that reducing our reliance on oil and gas would lead to both widespread and permanent unemployment and demolish the economy. Similarly, misinformation about climate change seems believable to people when it aligns with their preexisting beliefs or behaviors. And repeated exposure to false claims, such as on social media, can increase the perception that they are credible.


Pre-bunking to inoculate against misinformation


Fighting back against misinformation about climate change has proved to be possible, though not easy. One promising strategy, “pre-bunking,” involves helping people understand the tactics of those spreading misinformation so they can recognize it as false.


Pre-bunking is like a vaccine that protects people’s minds against lies. It can prompt people to ask critical questions about the sources and communication styles of those sharing misinformation and propaganda.






            
            How to pre-bunk misleading information on social media. ‘60 Minutes’
          

And because funny memes and funny people are both easier to understand and viewed as credible, others have used humor to try to counter climate misinformation. Activists often use humor in their signs or when highlighting the absurdity of false claims, for example.


Critical reasoning is critical – so is courage


An even more important tool is the ability to think critically. 


In my work as a psychologist and environmental scientist, critical thinking isn’t just a catchphrase. It hinges on a high degree of self-awareness, which allows us to recognize when our instincts would benefit from a reality check rather than simply ignoring or dismissing information that is inconvenient or that contradicts our initial beliefs.


Critical reasoning also depends on knowing when to seek out and listen to people with more expertise or experience than we possess. And, above all, it requires a willingness to change our minds and behaviors – and to learn from the outcomes after we do – when credible information suggests that we should.



            [image: Two women hold signs, one reading 'This is not what we meant by Hot Girl Summer', and 'March now or swim later']
            
              Climate marches, like this one in the Netherlands in September 2022, are often filled with witty signs meant to be memorable.
              Ana Fernandez/SOPA Images/LightRocket via Getty Images
            
          

In addition to critical reasoning, addressing climate change, and misinformation about it, requires another important ingredient: courage.


It’s not easy for people to admit when they are uninformed or wrong, or that they might need help from experts.


But it would be wrong to place the burden of courage on the consumer. Doing so would perpetuate another mistruth often peddled by Big Oil: that it’s everyday consumers who are ultimately responsible for causing climate change, and for taking the necessary steps to fix it.


Where the burden of courage really lies


The real burden of courage lies on corporate leaders like Lee Raymond.


It’s no secret in the oil and gas business that the name of the game is protecting investments and assets and generating profits. But companies can do these things while also telling the truth and publicly acknowledging the reality of climate change. To resort to lies and misinformation is a tactic of the weak and desperate.


Not only that, but publicly traded companies that knowingly lie about material risks are breaking the law. By not exhibiting honesty, companies and their executives deprive their shareholders of the opportunity to hold them accountable – accountable for balancing long-term risks, like those from climate change, against short-term financial returns and, ultimately, for ensuring the company and the money invested in it remains viable far into the future.


This is especially true of a company like ExxonMobil, which promotes itself as an energy company, not just a producer of oil and gas. As CEO, Raymond should have known this. And, as someone who liked to remind others that he was a scientist, he should have known better.

Over the course of his career, Joe Árvai has received funding from the International Development Research Centre of Canada, the National Aeronautics and Space Administration (NASA), the National Oceanographic and Atmospheric Administration (NOAA), the National Science Foundation, and others. 


Original: https://theconversation.com/longtime-exxon-ceo-lee-raymonds-legacy-of-climate-denial-and-misinformation-lives-on-a-psychologist-offers-ways-to-counter-it-285667
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Should you swim in Pittsburgh’s rivers? A water researcher breaks down the answer

theconversation.com · Daniel Bain, Associate Professor of Geology & Environmental Science, University of Pittsburgh

Pittsburgh's three rivers are monitored for water quality under federal Clean Water Act standards. pawel.gaul/E+ collection via Getty ImagesIn May, newly drafted Pittsburgh Steelers offensive guard Gennings Dunker amused Pittsburgh residents during a news segment, asking whether it was OK to swim in the rivers or eat the fish he planned to catch. 


The live reaction – surprise, laughter and more than a little uncertainty about the right answer – revealed something the Pittsburgh Water Collaboratory encounters regularly in its public outreach: Many Pittsburghers aren’t sure whether their rivers are safe.



            
            New Steeler Gennings Dunker shares his hopes that Pittsburgh’s rivers are good for swimming and fishing.
          

Pennsylvanians have invested over US$1 billion in state funding over the past four years to restore the Chesapeake Bay’s watershed quality and ecosystem health. Up north, policymakers in the U.S. and Canada are working together to keep the Great Lakes intact. 


Pennsylvania residents have a legal right to fishable, swimmable waterways – a standard the rivers of Pittsburgh have not always met.


As an associate professor of geology and environmental science, I study how human activity reshapes waterways and urban landscapes. My field work with the Pittsburgh Water Collaboratory tracks changes in the city’s streams and rivers over time.


The 3 rivers are improving


Fifty years ago, a fish population survey caught all of the fish in the Braddock Locks, one of the nine organizational structures of the Monongahela River, and found a single fish. One fish. 


In 2010, during a similar survey, over 23,000 fish, including 32 different species, were found.


That recovery is significant, though fish populations alone don’t determine whether a river is safe for swimming.



            [image: A young boy swims in a river.]
            
              Pittsburgh’s rivers are improving – but are they swimmable?
              MediaNews Group/Reading Eagle via Getty Images
            
          

“Swimmable” waters are a technical designation decided by regulators – primarily the Environmental Protection Agency and Pennsylvania’s Department of Environmental Protection – who estimate contamination thresholds above which swimming poses a meaningful health risk. Below those thresholds, a body of water is considered safe – though individuals still make their own calculations.


Pittsburgh’s rivers are a challenge


Dunker played college football in Iowa City, so the Iowa River offers a useful comparison. It has its own water quality problems, including dissolved nitrogen from fertilizer runoff and hog waste. But in this case, nitrogen is primarily a concern if you’re drinking the water, not swimming in it. 


Whether a river is officially “swimmable” and whether you want to swim in it are two different questions. 



            [image: A large black pipe releases dark brown water into a river.]
            
              Raw sewage can enter Pittsburgh’s rivers with as little as a tenth of an inch of rain.
              Heather Dieh/News Collection via Getty Images
            
          

Pittsburgh’s situation is more complicated, and it comes down to sewage.


The city has inherited hundreds of sewer overflow points throughout the city’s three rivers – the Allegheny, Monongahela and Ohio. There are hundreds of points in the sewer network where heavy rain pushes a mixture of stormwater and raw sewage directly into the water. The Allegheny County Sanitary Authority, or ALCOSAN, is the regional sanitary authority. It says overflows can occur with as little as a tenth of an inch of rain.


The potential for exposure to raw sewage makes rivers in the ALCOSAN service area unswimmable for at least 48 hours after rainstorms. The consequences of this are historically well documented.


In 2002, a city councilor promoting the Pittsburgh Triathlon had to swap the swim leg for a bike leg after an overflow. In 2013, triathlon racers reportedly fell ill after competing following a storm. The 2016 triathlon became a “duathlon” – the swimming portion was canceled entirely. 



            [image: Athletes swimming in open water.]
            
              In 2016, Pittsburgh’s triathlon dropped its swim leg entirely.
              Sergey Mironov/Moment Collection via Getty Images
            
          

ALCOSAN warns of overflow impacts with orange flags at key points along the rivers. Swimming during these periods carries a meaningful risk of raw sewage exposure. For more precise information, Three Rivers Waterkeeper, a nonprofit that helps protect and restore the water quality of the Allegheny, Monongahela and Ohio rivers and their surrounding watersheds, samples the rivers and tributaries weekly each summer as part of its Swim Guide program.


Ultimately, ALCOSAN is working toward making overflows rare, though their planning horizon for these efforts stretches to 2046.


Even if Dunker retires as a beloved Steeler, the rivers at that point will likely still be unswimmable after rainstorms.


When is it safe to swim?


Even during dry stretches, Pittsburgh’s rivers carry the legacy of their industrial past. 


Abandoned coal mines and slag piles – mountains of waste left over from steel, mining and coal operations – continue to contribute dissolved materials to southwestern Pennsylvania waters. And like nitrogen, their risks to a swimmer aren’t well understood. People are left making a personal call without much guidance.


Fishing has clearer direction. Pennsylvania issues specific advisories on how much fish you can safely eat from a given stretch of river. These advisories account for that lingering contamination. 



            [image: A group of people sitting along the bank of a river full of boats.]
            
              The three rivers define Pittsburgh, but swimming in them remains complicated.
              AP Photo/Keith Srakocic
            
          

Dunker’s enthusiasm for the possibility of fishable, swimmable rivers shows us what could be. 


Those who have lived in Pittsburgh for years have witnessed incidents, including oil spills and sewage overflows, that invite skepticism about river safety. But as we witness the city’s rivers steadily improve, some of us wonder whether they indeed will be fishable and swimmable in the near future.


The march toward cleaner, healthier rivers continues, and I believe joyous optimism like Dunker’s fuels this progress. But until we get there, Pittsburghers will all experience periods where we cannot freely fish or swim in the rivers that define the city.

Daniel Bain receives funding from The Heinz Endowments and the National Science Foundation


Original: https://theconversation.com/should-you-swim-in-pittsburghs-rivers-a-water-researcher-breaks-down-the-answer-283866
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Why do baseball players put a black mark under their eyes?

theconversation.com · Adam Annaccone, Clinical Associate Professor of Kinesiology, University of Texas at Arlington

Applying eye black is an important part of prepping for a game for some players.  Maddie Malhotra/Boston Red Sox via Getty Images

Curious Kids is a series for children of all ages. If you have a question you’d like an expert to answer, send it to CuriousKidsUS@theconversation.com.






Why do baseball players put a black mark under their eyes? – Althea, age 9, Edmonton, Alberta







Bottom of the ninth. Two outs. Bases loaded. The winning run is standing on third base. The pitcher winds up and throws. The batter swings and sends a high fly ball into the air. The center fielder races back, looks up at the sky and then says the sentence no baseball fan wants to hear: “I lost it in the sun.”


For baseball players, seeing the ball clearly can be the difference between making a game-winning catch and watching the winning run score. That is one reason many athletes put black marks under their eyes before a game. 


Baseball, football and other outdoor athletes apply black stripes under their eyes because they hope it might reduce the glare from the sun or bright stadium lights. But the use of eye black comes down to tradition as much as it does science.


As an athletic trainer and professor who studies sports medicine and performance, I spend a lot of time thinking about how details like vision, sunlight and confidence can affect the way athletes play.



            [image: Black baseball player applies eye black with a handheld mirror]
            
              Eye black can be a part of gaining a competitive edge.
              George Gaza/MLB Photos via Getty Images
            
          

Can eye black really help players see better?


Eye black is usually made from black grease or black stickers placed underneath the eyes. The idea is simple: Bright light from the sun or stadium lights can bounce off a player’s cheeks into their eyes. The black color absorbs some of that light instead of reflecting it, which may help reduce glare.


The practice of using eye black has been around for a long time. Some stories say Babe Ruth used burned cork under his eyes. Football players may have been experimenting with it more than 100 years ago. By the mid-1900s, those black marks had become a familiar part of outdoor sports.


Scientists have tested whether eye black actually works. In one study, black grease helped reduce glare a little and improved something called contrast sensitivity. That means it may help your eyes notice the difference between an object and its background, like a white baseball against a bright blue sky or a bank of stadium lights.


But the research is not totally settled. Another study found that the benefit may be small and can depend on how the test is done. 


So eye black probably does not give players superhero vision. But in a sport where a hard-hit ball can travel more than 95 mph, even a potential tiny visual advantage can feel worth trying.


Eye black is not the only way athletes fight glare. Baseball hats help shade players’ eyes. Skiers wear goggles because snow can reflect sunlight like a mirror. Race car drivers use tinted helmet shields, and some athletes wear sunglasses, tinted visors or tinted contact lenses outdoors.



            [image: Baseball player with cap and sunglasses also sports eye black stickers that say ]
            
              Eye black isn’t the only way to try to beat the sun’s glare.
              Rich Schultz/Getty Images
            
          

Why not just wear sunglasses?


If eye black helps only a little with glare, you might wonder why baseball players do not all wear sunglasses instead.


Some do wear sunglasses during games, especially outfielders. But not every player likes them. 


In a fast game, players need to track the ball quickly and feel comfortable while they play. Sunglasses can fog, slide down, collect sweat or slightly change how the ball looks. Some players like sunglasses. Some would prefer not to have anything extra on their face. Others feel more comfortable relying on their own eyes, a baseball hat and a little eye black.


Eye black is not a secret weapon. It is more like one small tool from an athlete’s glare-fighting utility belt. 


Why eye black became part of baseball culture


If science suggests eye black only helps a little, then why do so many players still wear it?


The answer is not just about eyeballs. It is also about routine.


Baseball is famous for routines and superstitions. Some players eat the same meal before every game. Others always put on their equipment in the same order or avoid stepping on the foul line.



            
            
              Some players repeat the same actions in the same order every time they come to bat, something former Boston Red Sox star Nomar Garciaparra was well known for doing.
              Major League Baseball
            
          

Sports psychologists have researched how routines can help athletes prepare for performance. A 2021 study on preperformance routines found that routines before competition can help athletes improve focus, manage emotions, get ready to compete and perform better under pressure. 


Eye black eventually became part of that routine for many athletes. Over time, it also became part of the look of baseball and football. Some players wear simple black lines. Others use stickers with messages, crosses, flags or team slogans.


The next time you see black marks under a player’s eyes, you’ll know that it’s not there just to look tough. They are trying to see the ball, block the glare and feel confident for the next big play.





Hello, curious kids! Do you have a question you’d like an expert to answer? Ask an adult to send your question to CuriousKidsUS@theconversation.com. Please tell us your name, age and the city where you live.


And since curiosity has no age limit – adults, let us know what you’re wondering, too. We won’t be able to answer every question, but we will do our best.

Adam Annaccone does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/why-do-baseball-players-put-a-black-mark-under-their-eyes-283562
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