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We analyzed paper money printed by Ben Franklin to uncover his anti‑counterfeiting techniques and materials innovations

theconversation.com · Khachatur Manukyan, Associate Research Professor of Physics & Astronomy, University of Notre Dame

Ben Franklin played a key role in America's founding, which included helping to design its paper currency. Kristina DavisBenjamin Franklin understood something fundamental about money that still shapes modern economies: Money only works when people believe it is real. 


In the early 18th century, the British colonies suffered from a chronic shortage of gold and silver coins, forcing local governments to rely on paper bills for trade and everyday commerce. But paper currency created a dangerous new problem: Unlike metallic coins, paper money could be easily copied, altered and faked. 


Long before his experiments with electricity or his role in the American founding now 250 years ago, Franklin spent years working with paper, ink and printing. In the process, he developed a practical understanding of materials and manufacturing. 


Nearly three centuries later, modern scientific analysis reveals how sophisticated some of his anti-counterfeiting strategies were. My colleagues and I in materials science recently analyzed hundreds of surviving colonial American bills, including notes printed by Franklin. 


Using modern imaging and scientific methods, we examined fibers, pigments and microscopic structures hidden in the paper. The results suggested that Franklin approached currency as a practical materials problem.


Printing money that people could trust


Although paper money originated in China more than a thousand years ago, it did not appear in Europe until the 17th century. By the early 18th century, the American colonies lacked enough gold and silver coins to support a growing economy. To keep commerce moving, many colonies began issuing paper money instead. But paper currency also created anxiety because the colonial bills were relatively easy to fake. 



            [image: A piece of paper reading 'three pence' and 'printed by B. Franklin and D. Hall']
            
              A three-pence note of paper currency issued by the Province of Pennsylvania and printed by Benjamin Franklin and David Hall in 1764.
              Godot13/Wikimedia Commons
            
          

Forged notes circulated widely. Printers even put variations of the phrase “To Counterfeit Is Death” on colonial money and detailed harsh punishments for counterfeiters in their newspapers. 


Franklin became involved in money printing in the early 1730s, soon after establishing himself as a printer in Philadelphia. During his career, Franklin printed millions of pounds worth of paper money for Pennsylvania and several other colonies. In 1749, he brought in the printer David Hall as a business partner. Hall carried on the practice with William Sellers after Franklin left the practice in the mid-1760s.


Franklin also created a network of printers in other colonies, supplying them with printing presses, paper and ink. This network printed paper notes for the Delaware, New Jersey, New York, Maryland and South Carolina colonies. Printing money required greater precision than printing newspapers or pamphlets. Franklin understood that a bill’s physical characteristics and the materials used to prepare it could shape whether people trusted it.


A printer who experimented with materials


Franklin approached printing as a craftsman, constantly experimenting with new printing techniques and materials. 


Colonial papermakers produced paper sheets by pulping old linen and cotton rags in water, lifting the suspended fibers onto screens, and compressing the wet pulp by hand.


Under magnification, this old paper resembles a dense network of tangled fibers. Franklin explored ways to make his bills harder to copy by embedding additives into the paper. Some notes included indigo-colored fibers or threads mixed into the pulp. 


Those innovations forced counterfeiters to reverse-engineer the paper, not just the printed image. Franklin also experimented with imitating designs from natural objects. For example, by pressing leaves into soft material, he captured complex vein patterns with high precision.


He later printed those patterns on colonial bills, producing designs that were difficult to copy because no two leaves share the same structure.


Franklin had written a famous pamphlet to advocate for paper money, though it did not record his exact techniques. Alongside his main account book, he kept a separate ledger – never found – to record dealings with the papermaker Anthony Newhouse in 1742 and 1743. In the mid to late 1740s, he purchased “money paper” from Newhouse. 


Historians have speculated that Franklin was developing this new money paper with Newhouse and separated the accounts to keep its security features confidential.



            
            Ben Franklin was an active figure in the printing world.
          

What modern analysis reveals


When my colleagues and I began investigating nearly 600 colonial bills, we wanted to understand the materials they contained. We employed imaging methods capable of examining structures thousands of times thinner than human hair. Those techniques allowed us to reveal the chemical makeup of the inks, fiber colorants and mineral particles used. 


Some findings surprised us. Franklin’s black ink differed from many conventional printing inks of the period, which often used soot-based black pigment produced by burning vegetable oils or charring animal bone. 


Instead, in many of Franklin’s bills, we found layered carbon structures similar to graphite, the naturally occurring form of carbon used in modern pencils. Unlike soot-based pigments, graphite consists of stacked layers of carbon atoms that give it distinctive physical and optical properties. These results suggested that Franklin experimented with ink composition more extensively than historians previously thought.


We also identified mica particles embedded in the paper. These particles reflect light, producing a faint shimmer. Whether added intentionally or introduced during papermaking, they created another visual feature that would have been difficult for counterfeiters to reproduce consistently.


Under advanced microscopes, the fibers revealed differences in manufacturing techniques, paper quality and material preparation. What appeared to be a simple colonial bill became a complex engineered object under the microscope. 


Today, many banknotes contain similar particles, specialized threads and layered optical features designed to deter counterfeiters. Franklin’s materials were simpler than modern security technologies, but they relied on similar principles. 


The material science of trust


Franklin never described himself as a materials scientist. Yet his work on colonial money reflected many of the ideas that guide secure printing today. He understood that an object’s physical properties could help build trust. The bill’s texture, fibers, pigments and printed details all helped convey authenticity. 


That insight proved important far beyond the printing shop. Paper money provided a practical way to support trade, public projects and economic growth in the face of coin shortages. But paper currency could only serve those purposes if people trusted it. By making bills more difficult to counterfeit and easier to recognize as genuine, Franklin helped strengthen confidence in a financial system that supported a rapidly growing colonial economy. 


Modern analysis now reveals details that earlier generations could not see: Franklin’s paper money was more than a financial instrument. It embodied a principal effort to engineer trust directly into everyday materials, an idea that still informs the design of modern money. 


It is perhaps fitting that Franklin’s portrait appears on today’s US$100 bill. Long before becoming one of the faces of American money, he helped develop some of the ideas that made paper money trustworthy in the first place.

Khachatur Manukyan 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/we-analyzed-paper-money-printed-by-ben-franklin-to-uncover-his-anti-counterfeiting-techniques-and-materials-innovations-282943
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Philadelphia plans to close 17 neighborhood public schools – here’s what went wrong when it shuttered 30 schools in 2013

theconversation.com · Julia McWilliams, Co-Director of the Urban Studies Program, University of Pennsylvania

The former Anna Howard Shaw Middle School in Southwest Philadelphia became Hardy Williams Elementary, a K-6 charter school, in 2015.  Julio C. Vega, CC BY-NC-SAThe Philadelphia School Board voted in May 2026 to close 17 of its 218 schools. Seven are elementary schools, five are middle schools and five are high schools. Additionally, three other high schools will move into existing schools and share buildings.


I am an educational anthropologist and co-author of “Schools for Sale,” a forthcoming book that examines what happened during Philly’s last wave of mass school closures, when the district closed 30 of its 249 public schools between June 2012 and June 2013. 


My co-authors and I are often asked by citizens, academics and stakeholders whether the School District of Philadelphia’s stated goals for closures – cost savings and reinvestment in existing schools – are achievable. People also want to know whether the current planned closures are similar to or different from 2013. 



            [image: Shot of large beige building in foreground with glass skyscrapers in background]
            
              The Philadelphia School District plans to close 17 schools over the next year to help address its $300 million budget shortfall. Local schools and communities say they’ve been left out of the planning process.
              AP Photo/Matt Rourke
            
          

Why schools closed in 2013


The wave of public school closures 13 years ago in Philadelphia also swept other major American cities, including Chicago, New York and Washington, D.C. These cities, like Philadelphia, decided to close traditional neighborhood schools in order to consolidate underused buildings as the number of students enrolled in their districts dwindled.


In 2013, Philadelphia’s public schools were grappling with roughly 70,000 empty seats, in a district designed for 195,000 students.


This was the cumulative result of a decade of federal and state policies, including No Child Left Behind, passed in 2001, and Race to the Top, in 2009. Both policies tied school funding to standardized test performance, meaning that schools that failed to meet testing benchmarks were recommended for closure and charter conversion. These policies fueled rapid charter school expansion in Philadelphia and nationally. 


Between 1999 and 2014, approximately 80 charter schools opened in the city. The share of Philadelphia students enrolled in charters leaped from 2% to 36%, and funding to support them followed the same path.


At the same time, the district faced mounting financial pressures after federal stimulus funds that the city received following the 2008 recession expired. Meanwhile, the costs of maintaining a parallel charter sector continued to grow.


A state law passed in 1997 requires all Pennsylvania districts to remit 70% of per-pupil funding to the charter each child attends instead of a public school. This drove up payments to charter schools by more than 3,000% from 1999 to 2014 and diverted funds away from district schools that still needed to maintain fixed costs, such as utilities, staffing and building improvements.


By early 2012, the district faced a US$300 million budget deficit. The district laid off more than 300 teachers and support staff the following year.


The district hired large consulting firms from out of state in 2010 and again in 2012 to evaluate which schools would meet the criteria for closure. The consultants considered building quality, building use and academic performance. They even created a way to measure school safety based on suspensions and violent incidents. One thing they didn’t do was visit the schools or communities. Ultimately, they listed 60 potential schools for closure.


This number narrowed to 30 after rounds of community meetings and a vote by the School Reform Commission, which at the time was a partially state-appointed, partially mayoral-appointed board. 


Six public schools shuttered in June 2012 and another 24 in June 2013. The closures displaced nearly 10,000 students. Many went on to a new public school assigned to them; others went to charters or left the district altogether. 



            [image: Man in white dress shirt and tie sits at school desk around middle school students in uniforms]
            
              Former Massachusetts governor and Republican candidate for president Mitt Romney visits the Universal Bluford Charter School in Philadelphia in May 2012 to promote his federal school choice plan.
              Mario Tama via Getty Images
            
          

Why schools are closing in 2026


Now, Philadelphia – along with other cities, including Baltimore, St. Louis, Houston and Atlanta – is planning a new wave of school closures. 


As in 2013, officials cite underutilized space and the goal of redirecting savings from closures into long-deferred capital improvements for the district’s aging facilities. The average school building in Philadelphia is 75 years old.


Declining enrollment – there are approximately 20,000 fewer students in district-run schools than a decade ago – drives these vacancies, but the underlying dynamics of enrollment have also shifted. 


Enrollment at in-person charter schools remains stable, having increased just 3% between 2017 and 2022. However, enrollment at cyber charter schools, where students attend classes virtually, more than doubled over the same period, thanks in part to the pandemic. Cyber charters now serve about 13,400 students districtwide. 


A decline in enrollment at Philadelphia public schools reflects broader national trends. These include smaller kindergarten cohorts, declining birth rates, more people moving out of cities post-pandemic and recent federal immigration restrictions that have reduced the number of immigrant children enrolling in public schools nationwide. 


Overstated savings, still-vacant buildings


In 2013, The School District of Philadelphia projected $28 million in cost savings from its closure plan. However, a report released later that year from the city controller predicted that the projected savings were overstated in the 2012 facilities plan and, in practice, did not materialize. 


The report pointed to underestimated costs associated with students moving to new schools, the ongoing expenses of maintaining vacant properties and the relatively modest scale of the projected $28 million savings in the context of a roughly $300 million annual deficit.


Attendance rates and academic performance dropped both for students who transitioned from closed schools as well as for students at the receiving schools. 


After the 30 schools closed, there was not a long-term facilities planning process to meaningfully invest in the school buildings that remained open. This lack of planning exacerbated many of the very conditions the current plan now seeks to address, a reflection of both lack of funds to maintain schools but also a lack of process by district facilities’ managers to meaningfully address building conditions after the 2013 closures.


My colleagues and I determined that nearly 30% of the Philadelphia schools that closed in 2013 have remained vacant or unsold in the 13 years since. Only 28% were repurposed for public educational use. The rest were converted into charter schools, demolished for university development or redeveloped as market-rate housing. 





Meanwhile, cyber charters increased their revenue by $425 million and reserves to cover unexpected expenses by 144% between 2020 and 2023, with support from school choice advocates such as cyber charter leaders and advocacy organizations. 


A performance audit by the Pennsylvania auditor general in February 2025 raised concerns about cyber charter administrators’ potential misuse of these funds, including spending on bonuses for staff and leadership, gift cards for donors, and real estate investments that did not pertain to educational purposes.




Clarity and accountability build community trust


We think that outsourcing closure planning to consultants – as happened in Philadelphia in 2013 and is happening again in 2026 – while offering limited opportunities for meaningful engagement beyond “community updates” that did not integrate public feedback, undermines parents’ and communities’ trust in the public education system. 


In 2013 there was a lack of clarity from district officials around the intended outcomes of the school closures. The large transfer of public funds to more privatized schooling options such as charters occurred despite limited evidence of improved performance by charters, selective enrollment policies and ongoing concerns about their use of public funds. This shows that weak oversight allows problems such as empty seats and poor building conditions to persist. At the same time, students are being moved into a separate charter system that the district pays for, while neighborhood schools receive less funding and become more likely to close. 


Today, more research supports alternative approaches to closing and selling schools. These include repurposing closed schools for community and educational purposes while retaining public ownership of the buildings. A reckoning with the expansion of both in-person and cyber charters has also been called for recently by The Philadelphia Inquirer’s editorial board. 


Ongoing facilities master planning that focuses on capital investments and integrates community ideas into the future of existing buildings can minimize disruptions and build trust with communities affected. Yet despite the success of these alternatives in other cities, the current school closure process in Philadelphia continues to rely on much of the flawed logic of 2013. 


Read more of our stories about Philadelphia and Pennsylvania, or sign up for our Philadelphia newsletter on Substack.

Julia McWilliams received funding from the Spencer Foundation. 


Original: https://theconversation.com/philadelphia-plans-to-close-17-neighborhood-public-schools-heres-what-went-wrong-when-it-shuttered-30-schools-in-2013-283453
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Eroding a virtue: AI trains people to expect instant answers – and that’s bad news for patience

theconversation.com · Christian B. Miller, Professor of Philosophy, Wake Forest University

Have you found yourself drumming your fingers in impatience more lately? Connect Images via Getty ImagesWhen I was growing up, teachers would assign research papers that required going to the library, or later, searching for relevant material on the internet. If the paper was going to turn out well, we students needed to patiently comb through piles of material, weaving what we found into a coherent argument that was well-supported with evidence.


Unbeknownst to us at the time, our teachers were giving us a chance to develop our patience.


That chance is rapidly disappearing with increased use of artificial intelligence tools. Now you can have an AI do everything from school assignments to legal writing, sermon preparation, vacation planning, work emails and academic research. Researchers are already documenting how using AI tools in these contexts likely erodes critical thinking skills.


But what hasn’t been appreciated is AI’s effect on patience. As a philosopher who has written extensively about virtue, including the virtue of patience, I am especially concerned about what people can do to resist this trend.



            [image: half dozen people standing in line against a wall, looking bored and impatient]
            
              How do you react to waiting in a long, boring line?
              Delmaine Donson/E+ via Getty Images
            
          

What is patience, and why is it important?


Patience involves responding calmly when it is taking longer than you want to accomplish your goals.


When I am stuck in a traffic jam, or the checkout line is barely moving, I might wish that I was meeting my goals faster, but my calm demeanor is a sign that I am being patient. If I react to delays like these with frustration or anger, that is a sign that I am being impatient.


The same applies in the case of doing research. If it is taking me awhile to find everything I need, that can test my patience. But if I react to such a delay with calmness, I avoid frustration or anger and hence impatience.


Philosophers, theologians and educators have long considered patience an important character trait to cultivate. It is a virtue that contributes to well-being. More specifically, researchers have linked it to a variety of good outcomes, including healthier lifestyles, greater emotion regulation, more fulfilling relationships, increased caring about equity and justice, increased cooperation, greater purpose in life, lower depression and higher life satisfaction. 


Why AI tools erode a capacity for patience


AI tools are helping foster a culture of immediacy, thereby diminishing the capacity for patience. Admittedly, we already started down this path with the dawn of the internet and the launch of fast and easy search engines. But now, AI instantaneously delivers fully developed answers, further reducing the delays once experienced as people searched, assessed and integrated information from various sources.


The training in patience that people used to get from thorough research and investigation is being replaced by a growing sense of impatience with thinking that takes time and effort. And this impatience doesn’t just stop with research. It extends to writing as well.


Research on AI and patience is still in its infancy. But my conclusions about these impacts rest on plausible inferences from what researchers know more generally about cognitive psychology. For instance, psychologists have long understood that people’s expectations change due to repeated use and exposure to something.


This adaptation explains why the hourlong train ride to work can start out as exhausting, but become part of your daily routine. Or you might initially be impressed by how fast your new computer is, but after a while you take it for granted and get frustrated if loading a PowerPoint presentation takes even a few moments.


Hence using AI tools is likely to recalibrate what feels normal to you. In particular, it is likely to normalize getting immediate, fully formed answers to your questions. This shift, I contend, makes people increasingly impatient with the very tasks of research and investigation that helped train us to become more patient in the past.


One concrete illustration of this change is with students. If a professor gives an assignment involving interpreting an author’s text and then developing a critique of the author’s position, students today are very tempted to offload the patient work of interpretation and critique to an AI.


Or consider sermon preparation. Pastors normally take hours a week to examine the original language for their text, consult commentaries, develop illustrations and examples, and deliberate about practical applications. Now, this process can all be done in a matter of seconds using AI, and one study found that a majority of pastors are using it for sermon preparation. There is no patience training happening here. 



            [image: boy shooting baskets alone]
            
              Sticking with a challenging task can help you build up that patience muscle.
              JasonDoiy/E+ via Getty Images
            
          

What can be done?


There are ways to cultivate patience in the age of AI tools, but they will not be easy. Here are three:



	Deliberately choose a slower path. Select this option because it comes with intellectual struggles, not in spite of them. Don’t rely on AI summaries or shortcuts, but try to come up with the answers on your own. This choice needs to be deliberative since the default human tendency is to take the easier route. But the long-term benefit is worth the short-term cost.


	Design your environment. Remove AI tools from your surroundings and carve out dedicated time free of distractions and notifications. Reading and writing take time, and by being willing to invest that time and not get impatient with how long it is taking, you can cultivate patience.


	Encourage and reward intellectual engagement. Institutions such as schools and churches have a structural role to play. The more such institutions can resist integrating AI tools into every aspect of their operations, and instead incentivize human intellectual engagement even at the expense of efficiency, the better as far as patience is concerned.





There is one other hopeful suggestion. Patience can be developed in lots of different areas of life that have nothing to do with research and which are less susceptible to AI incursion. Working on a craft project, detailing a car, weeding a garden, practicing your basketball shot, lifting weights – all these activities can foster patience too. The more this character muscle is strengthened, the more it will be available to use in many different areas of your life.

Christian B. Miller 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/eroding-a-virtue-ai-trains-people-to-expect-instant-answers-and-thats-bad-news-for-patience-280759
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PFAS in ski wax: Despite bans, these forever chemicals linger in wax rooms, study shows – so does their health risk

theconversation.com · Kathryn Crawford, Assistant Professor of Environmental Health, Middlebury College

Despite bans, PFAS from old wax dust can still be found in wax rooms. Philipp von Ditfurth/picture alliance via Getty ImagesFor more than 30 years, manufacturers of ski and snowboard waxes used PFAS – per- and polyfluoroalkyl substances – to make skis and snowboards glide faster over snow. These synthetic chemicals were highly effective and common in competitive racing just about everywhere.


Then studies began finding PFAS in human bodies, and research suggested the chemicals could harm human health.


In response, racing groups such as the International Ski and Snowboard Federation, as well as venues like the Craftsbury Outdoor Center in Vermont and municipalities like Park City, Utah, banned these fluorinated – or “fluoro” – waxes. Bans, coupled with evolving regulations on PFAS, generally mean fluoro waxes have largely been phased out of production.


But the PFAS problem isn’t gone.


New research I conducted with colleagues tells a cautionary tale of how difficult it is to remove these “forever chemicals” from the environment and what happens after they are banned, particularly when people like the benefits PFAS chemicals bring to products.


The problem with PFAS


There’s a good chance you’ve encountered PFAS in many parts of your life.


This large group of as many as 15,000 individual compounds are used extensively in consumer products, medical devices, emergency response equipment and industrial processes. They help rain gear repel water and some food wrappers repel grease. They’re used in firefighting foam and for heat resistance.


From the late 1980s through the early 2020s, PFAS were also added to many – but not all – types of ski wax.



            [image: Curls of wax are visible at the end of a ski as a wax technician prepares skis for use.]
            
              Applying and removing wax from skis leaves behind wax particles, some of them the size of dust.
              RJ Sangosti/The Denver Post via Getty Images
            
          




In general, waxes are used to make skis perform better in specific snow conditions, such as fresh, warm or wet snow. There are hundreds of different wax products. 


Adding PFAS reduces the surface tension as skis slide over the snow, resulting in less friction and smoother glide. PFAS were particularly common in waxes designed to perform well in warm, wet or dirty snow conditions, and they were used widely in competitive ski racing and recreational settings alike.


Then, in the 2010s, researchers began finding a buildup of PFAS in the environment near ski venues and in the bodies of people who wax skis professionally. 


When skis are waxed, tiny particles and chemicals – including PFAS – can become airborne. Scientific research has suggested associations between PFAS and numerous adverse human health effects, including increased risks of thyroid, liver and cardiometabolic diseases, along with certain cancers.


In the early 2020s, my colleagues and I began asking questions about whether these environmental health risks were limited to professionals. Our early research indicated that a broad range of skiers might be exposed to PFAS in ski wax, beyond just professional wax technicians.



            
            What goes on inside a wax room.
          

Among skiers in a follow-up pilot study, individuals who waxed more skis tended to have higher levels of PFAS in their blood and also had higher total cholesterol and low density, or “bad,” cholesterol. Both are risk factors for cardiovascular disease, and they have been shown to be positively associated with PFAS exposure in other groups of people.


By the early 2020s, initiatives to restrict PFAS globally and in Europe, where most waxes are manufactured, had reduced the fluoro supply. Industry organizations, venues and municipalities began restricting the use of fluoros. And, ultimately, the International Ski and Snowboard Federation and International Biathlon Union banned fluorinated waxes in all sanctioned competitions beginning in the 2023-24 season.


The lingering dust of forever chemicals


Banning fluoros has helped reduced exposures, but it hasn’t solved the problem.


PFAS are extremely durable, meaning that they do not degrade easily in the environment or in people’s bodies. As a result, PFAS that enter the environment – both indoors and outdoors – from ski waxing will remain in those areas for a long time.



            [image: Three wax bars in different colors.]
            
              Three ‘low-fluor’ ski waxes designed for different temperatures and snow conditions. Being low-fluor doesn’t mean PFAS-free.
              Tiia Monto, CC BY-SA
            
          

My new research found that while PFAS concentrations in dust from waxing work areas declined substantially following the implementation of fluoro bans, PFAS were not fully eliminated.


Specifically, the study found that concentrations of PFAS in dust in wax rooms dropped significantly after the fluoro bans were implemented and waxing areas were cleaned. But PFAS were still detectable. Research shows that even tiny amounts of PFAS can pose risks to human health. The latest research suggests people working in wax rooms and in the vicinity still face ongoing PFAS exposure risks.


Some skiers still have fluoros in their wax collection and may be inclined to use them from time to time.


What will replace fluoros?


Given what we know today, one might ask, “Were PFAS in wax really worth it?”


While that question begets a wide range of beliefs and opinions, two themes emerge in my conversations with skiers: First, fluoro waxes were beloved among skiers because of how well they improved the glide of skis, particularly in wet or sticky snow. Second, gaps in people’s knowledge of past and present environmental health risks from ski waxing present challenges for weighing costs and benefits.


Wax manufacturers are actively searching for chemistries that can replicate the feel of skiing on fluoros.


What will be in these waxes – and whether they will be less harmful to human health and the environment – are open questions. Wax formulations are typically proprietary and shielded from disclosure by intellectual property and confidential business information laws.


What skiers can do to stay safe


There are steps you can take as a skier or snowboarder to reduce lingering PFAS exposure.



	Stop using fluoro waxes.


	Wax your skis in a well-ventilated space or outside.


	Use personal protective equipment, such as an N95 mask or a respirator with organic cartridges, when waxing.


	Don’t eat or drink in the spaces where you wax or tune your skis or snowboard to avoid wax dust getting into your food.


	Wash your hands and change your clothes after leaving your waxing space.


	Clean your wax area with a vacuum equipped with a HEPA filter and a wet cloth to avoid the accumulation of wax-related dust.




Kathryn Crawford 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/pfas-in-ski-wax-despite-bans-these-forever-chemicals-linger-in-wax-rooms-study-shows-so-does-their-health-risk-282131
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How ‘monoculture’ became a catchall for two opposing anxieties – that we no longer share enough, and that we all share too much

theconversation.com · Maria A. Rodas, Assistant Professor of Business Administration, University of Illinois Urbana-Champaign

Have algorithms and AI flattened popular culture the way industrial farming flattened the prairie? alffoto/iStock via Getty Images PlusWhen “The Late Show with Stephen Colbert” aired its final episode on May 21, 2026, critics lamented more than the end of a television program.


It was a nightly ritual that millions of Americans participated in, with Bloomberg media reporter Lucas Shaw describing its cancellation as one more sign of “the decline of monoculture.”


Eulogies for “the monoculture” have appeared elsewhere. In fall 2025, BuzzFeed announced “the death of celebrity monoculture.” The Ringer asked whether summer 2025 was the “summer without monoculture.”


In all of these uses, the word describes a vanished era of shared cultural experience, a time when most people watched, listened to and talked about the same things. 


But “monoculture” gets pulled in a different direction, too. Other writers, like cultural critic Kyle Chayka, have used it to describe the opposite problem: a sense that the culture today is becoming too uniform, too flattened, too much the same everywhere you look.  


When the same word is used as a lens to view the world in different ways, something else is usually going on.


As a marketing professor who studies culture and consumer behavior, I find the current usage of “monoculture” telling. The word comes from agriculture, and tracing its journey from the farm to the algorithm reveals quite a bit about a tension many people are feeling right now: a craving for connection and community that coincides with a longing to stand out as unique.


From the farm to the feed


“Monoculture” began as an agricultural term in the early 20th century to describe planting a single crop across a large area of farmland. The practice was efficient and profitable, but it was also risky. Single-crop fields are more vulnerable to pests, disease and weather shocks. They also displace the smaller, scrappier ecosystems that once occupied the land. 


The word migrated into cultural criticism in the 1980s and 1990s. Music writers like Robert Christgau and later Chuck Klosterman used it to describe a media landscape dominated by a handful of TV networks, magazines and record labels.


Much of the agricultural meaning came along for the ride. When people complain about “creeping monoculture” today, they’re often referring to the way the algorithms, artificial intelligence and the economics of the attention economy have flattened popular culture the way industrial farming flattened the prairie. 


For example, urban studies scholars have traced how independent coffee shops across North America have come to look strikingly alike, with the same exposed brick, vintage furniture and tattooed baristas.


“Whether it’s popular fashion, architecture or interior design, idiosyncrasies are collapsing into a generic, hegemonic aesthetic,” they write, and it’s due, in part, to the way “social media algorithms promote the visuals that users are most likely to engage with.”



            [image: A bird's eye view of identical-looking homes in a suburban development.]
            
              Many cultural critics worry that a hegemonic aesthetic is taking hold across fashion, architecture and design.
              RoschetzkyIstockPhoto/iStock via Getty Images Plus
            
          

Generative AI is starting to foment the same dynamic. A study published in January 2026 found that when generative systems are allowed to run on their own, they quickly converge on what researchers call “visual elevator music” – generic, familiar outputs that strip away quirks and kinks. The technology that promises infinite variety, it turns out, has a strong pull toward sameness.


The original problem with monoculture in farming is the same one people now see in culture: Efficiency at scale crowds out the small, the spontaneous and the strange.


What people are actually responding to


But there is another way the word gets used, and it points in a different direction. 


People mourning the loss of monoculture are rarely mourning the loss of aesthetic diversity. They are mourning the experience of shared attention, the sense that a lot of people were oriented toward the same thing. When commentators eulogized “The Late Show” as the end of a nightly ritual, this is largely what they meant. 


In 1983, the series finale of “M-A-S-H” was watched by an estimated 106 million Americans. Finales from other shows – “Cheers” in 1993, “Seinfeld” in 1998 and “Friends” in 2004 – were also watched by huge swaths of the public.


There’s still the Super Bowl, which reliably pulls in 100 million-plus U.S. viewers. But in terms of weekly television and pop music releases, the shared cultural experience that once defined American life appears to have gone by the wayside.


So while some people worry that the culture is becoming too uniform, others worry that it is becoming too fragmented. “Monoculture” gets used in both cases because the word captures something a lot of people are struggling to name: a sense that the relationship between individuals and the larger culture they live in has become harder to navigate.



            
            Nearly half of the U.S. population in 1983 watched the series finale of ‘M-A-S-H.’"
          

Standing out and belonging


This is where my own field has something useful to add. 


Consumer researchers have spent decades studying how people balance two competing desires that turn out to be central to almost every cultural choice: the desire to belong to a group, and the desire to express something distinct about oneself. 


My research on bicultural consumers – people who hold two cultures at once, like a first-generation Chinese American who navigates the traditions of family life at home and mainstream American culture at school or work – looks at how they manage this tension. 


In my research, I found that biculturals prefer and choose "paradox brands” – brands that hold seeming contradictory meanings – more often than other consumers do. Burberry signals both centuries-old heritage and modern fashion. Range Rover holds rugged utility and luxury refinement in the same vehicle. For people who already live with contradictions every day, brands that don’t force a single identity choice feel right.


That tension is exactly what all the monoculture talk is reaching for. When people lament the death of monoculture, they are often missing the experience of belonging, of sharing references and emotional beats with millions of strangers. When they lament the rise of monoculture, they are often worrying about the cost of that belonging, the way being part of a mass audience can feel like a flattening of who you actually are.


The agricultural metaphor captures both sides. A monoculture is productive precisely because it concentrates resources. It is fragile precisely because it leaves no room for what doesn’t fit.


What the word can’t quite say


There is one thing “monoculture” struggles to capture, and it shows up clearly in events like Bad Bunny’s Super Bowl halftime show. 


By raw attention, the performance drew 128 million U.S. viewers and set a global cross-platform record with more than 4 billion views in 24 hours. 


But the reception was far from uniform. To some viewers, it was a Spanish-language celebration – long overdue – of Latin Americans, both inside and outside the U.S. Some conservative critics, however, objected to a predominantly Spanish-language performance headlining America’s biggest broadcast.


Scholars of culture and branding have long understood that shared cultural moments work by giving a range of different people a common cultural experience, not by forcing them to interpret it in the same way. Marketing scholar Douglas Holt’s foundational work on iconic brands showed that the most powerful cultural symbols succeed because they let different audiences find different meanings in the same thing.


The word “monoculture” cannot quite hold that part of cultural experience – and it might be why people keep reaching for the term, only to see it slip through their fingers.

Maria A. Rodas 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.
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Most Americans broadly support public education for undocumented students – regardless of their political affiliation and religion

theconversation.com · William McCorkle, Associate Professor of Social Studies Education, College of Charleston · E. Kyle Romero, Assistant Professor of History, University of North Florida · Lina-Maria Murillo, Associate Professor of History, The University of Texas at Austin

An undocumented Honduran immigrant walks her child to a school bus stop in November 2025 at an unspecified location in the U.S.  John Moore/Getty ImagesAll public schools in the U.S. must provide an education to all students, regardless of their immigration status. 


In 1982, the U.S. Supreme Court affirmed the right of immigrant students in Texas to attend school free of charge, regardless of their citizenship, in Plyler v. Doe. Texas had passed a law in 1975 that allowed public school districts to charge these students tuition, or not let them attend altogether. This law was repealed following the Supreme Court decision.


As scholars of history and education, we are particularly interested in understanding how Americans feel about this policy, which has been in place for four decades. 


Some legislators in states like Ohio, Idaho and Oklahoma have unsuccessfully tried to make it harder for immigrant students to attend public school, by proposing that all public school students must share their immigration status prior to enrolling in school.


Tennessee considered a bill in 2025 and 2026 that would allow public school districts to not admit undocumented students. Though the bill passed the state Senate, it did not ultimately pass the House. 


In March 2026, Republican representatives led a Congressional hearing focused on Plyer’s negative effects on U.S. schools and students, such as straining schools’ funding and available resources. The conservative think tank Heritage Foundation has called on all state legislators to propose laws that would challenge undocumented students’ right to attend public schools free of charge.


But what do most Americans actually think about undocumented students attending public schools? According to our recent survey, which is in the process of publication, most Americans broadly support public education for undocumented children. 



            [image: A white sign with black writing says 'Hands off our immigrant students']
            
              All immigrant children have the right to attend public school, though there have been some state efforts to challenge this.
              Tyler Russell/Connecticut Public via Getty Images
            
          

Who supports public school for all?


In mid-April 2026, with support from the Public Religion Research Institute – an organization that supports public scholarship on the beliefs of the American public – two colleagues and I worked with Ipsos to survey a nationally representative random sample of more than 1,500 Americans about their views on public education and immigration. It was a diverse cross section of people who held a range of political beliefs and affiliations. 


We asked respondents whether they agreed with the statement: “I believe all children, regardless of immigration status, should have the right to public education.”


We found that there were obvious differences between survey respondents’ views, depending on their political affiliation. For instance, of the survey respondents who voted for former Vice President Kamala Harris in 2024, 95.7% of people agreed with the statement. Only 48.8% of survey respondents who voted for President Donald Trump agreed with the statement. 


Similarly, 57.5% of Republicans overall agreed with the statement, while 93.9% of Democrats did. 


But other than this political divide, we found strong support for universal education across all ages, ethnicity and faiths, with 75.5% of all Americans agreeing with the statement.


The survey revealed strong support for universal education, with 75.5% of all Americans agreeing with the statement. Among Hispanics and Latinos, nearly 86.9% supported the policy, along with 86.7% of African Americans, 77.7% of Asians Asian Americans and 69.9% of non-Hispanic white people. 


In each income bracket, there was over 70% of support for free public education for all. Wealthier Americans – those making more than US$150,000 a year – supported this policy least, at 70.4%. More than 77% of those making under $150,000 supported it. Those making under $25,000 a year supported it by 82%.  


Among age groups, American adults between 18-29 had the highest support for undocumented immigrant children attending public school, at 81.4%. Americans we surveyed over the age of 60, meanwhile, had the least support for the policy, at 71.5%. 


Our survey showed that even looking at educational levels, there was little difference, with every group supporting public education for all students at 73% or more.


Across a range of faiths, people tended to support public education for all students, including undocumented immigrants. We found that 92.9% of Muslims, 82.2% of unaffiliated respondents, 81.1% of Jewish respondents, 79.5% of Catholics and 72.6% of mainline Protestants supported the idea of undocumented students attending school for free. 


Evangelical Protestants were the outliers, with only 59.9% agreeing with this policy.





A shift in public opinion


While our data shows that today there’s widespread support for immigrant kids attending public school, these attitudes have shifted over time. 


We can compare these numbers with polling about past state legislation, such as California’s Proposition 187, which passed in 1994. 


Almost 60% of the state voted that year to bar undocumented students from public education. A federal court struck down the law in 1998 as unconstitutional. 


While little other public polling exists showing how people feel about the Supreme Court’s Plyler ruling, there is data on a related question about undocumented immigrants who came to the country as children, often known as Dreamers. There seems to have been a shift since the ‘90s in public opinion toward supporting undocumented students. Much of this may have been due to the strong advocacy of Dreamers themselves. 


In 2020, Pew Research found 74% of Americans think that people who were brought to the U.S. as young children without legal authorization should be allowed to legally stay in the country. Approximately 91% of Democrats said they thought Dreamers should be able to remain in the U.S., while 54% of Republicans said the same. 


At 57.5%, Republicans’ support for public education for undocumented children might seem low. However, it does correlate with other recent polling from the University of Massachusetts-Amherst that shows 91% of Republicans support Trump’s overall immigration policies. 


Even as political parties may play a role influencing views toward immigration, as a whole, Americans overwhelmingly support public education for all children.

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.
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A lot of ‘recycled’ plastic is being burned overseas – and causing widespread pollution linked to health problems

theconversation.com · Ellen M. Considine, Assistant Professor of Geography and Fellow of the Cooperative Institute for Research in Environmental Sciences (CIRES), University of Colorado Boulder

Workers prepare to burn imported plastic waste at a dump in East Java, Indonesia, in 2018. Ulet Ifansasti/Getty ImagesPicture a pile of trash the size of Manhattan and taller than one and a half Empire State Buildings. That’s how much plastic waste the world is predicted to be generating every year by 2050 if nothing is done to change course.


It’s easy to think of recycling as the solution, but the vast majority of plastic waste now ends up in landfills, or worse. 


A large amount of plastic waste gets shipped overseas. In a new study, my colleague and I analyzed what happens when plastic waste is shipped to lower- and middle-income countries, where open burning is a common way of dealing with excess waste. The result, we found, is pronounced increases in toxic air pollution.



            
            Hundreds of thousands of tons of plastic waste thrown in recycling bins in the US actually ends up getting shipped to other countries.
          

Plastic waste burning and health impacts


Between 40% and 65% of total municipal solid waste is openly burned in low- and middle-income countries, largely as a result of 2 billion people around the world having no municipal solid waste collection.


Open burning occurs both intentionally and unintentionally, the latter when open dump sites containing organic waste spontaneously combust due to heat generated as the waste degrades.



            [image: A woman carries a basket with plastic waste from a large pile in a room.]
            
              A worker carries a basket of plastic waste, wood and coconut husks to be used as fuel to fry tofu at a factory in Sidoarjo, Indonesia, in 2025. Burning waste is a common way to cut fuel costs, but studies have found high levels of microplastics in the tofu from these factories, toxic ash inside the buildings and hazardous levels of air pollution.
              Robertus Pudyanto/Getty Images
            
          

When plastic burns, it releases particularly toxic air pollutants. Fine particles can penetrate deep into people’s bodies, along with gases that include carbon monoxide, styrene gas and hydrogen cyanide. It also releases persistent organic pollutants such as polycyclic aromatic hydrocarbons and dioxins. These particles and gases have been linked to health risks ranging from respiratory and cardiovascular disease to cancer and reproductive and neurological disorders.


The ash from open burning can also contaminate soil and groundwater with persistent organic pollutants, heavy metals and other toxicants, creating more chances for people to be exposed to them through food and water.





The global plastic waste trade


Large amounts of plastic waste are shipped around the world – some to be recycled and much to simply be disposed of in landfills or incinerated. In 2024, 9.34 million metric tons of plastic waste imports were reported, according to the United Nations.


Where this exported plastic waste ends up has been shifting.


In 2018, China stopped importing plastic waste, causing the total amount of plastic waste moving among countries – at least through official channels – to drop dramatically. Between 1992 and 2016, China’s plastic waste imports made up 45% of global imports.





In 2018, the flow moved to other countries, largely in Southeast Asia but also other locations, including Turkey. In 2018, Indonesia became a net importer of plastic waste. The majority of this waste came from Western Europe, Australia and North America.


What happened to Indonesia’s air quality


We harnessed data from multiple monitoring systems, including satellite observations and cargo ship tracking signals, to understand where these plastic waste imports went and how much air pollution was released by openly burning this waste. 


As of 2020, the World Economic Forum and Indonesia’s government estimated that 48% of Indonesia’s plastic waste is openly burned.





We found that particulate matter air pollution – of great concern for health – increased an average of 3.3% at the locations of large open waste dump sites in Indonesia after China’s ban in 2018-19 relative to expected business as usual, based on data from 2012-17. We found increases up to 1.68 micrograms per cubic meter.


Based on risk estimates from a global study of mortality associated with long-term exposure to outdoor fine particulate matter, this corresponds to an approximate 1.5%, 1.9% and 3.5% increase in mortality risk from chronic obstructive pulmonary disease, lung cancer and lower respiratory infections, respectively.


New constraints on the plastic waste trade


In 2021, Indonesia restricted the import of nonhazardous waste to 15 specific ports and in 2025 banned the import of plastic waste altogether.


In mid-2025, Malaysia followed suit, allowing plastic waste only from countries that have ratified the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal – a treaty that the U.S. has never ratified.


For these bans to be effective, these countries must also find ways to contend with illegal plastic waste shipments and paper imports contaminated by plastic waste.



            [image: A sankey flow chart shows where plastic waste went in 2024.]
            
              Where plastic waste exports went in 2024. The chart does not include waste disposed of within the country where it was produced.
              UN Comtrade, Ellen Considine, created with Flourish, CC BY-ND
            
          

Meanwhile, negotiations for an international, legally binding treaty on plastic waste, started in 2022, have stalled. In mid-2024 the European Union did pass a new regulation on waste shipments, prohibiting exporting plastic waste to countries outside the group of wealthy countries in the Organization for Economic Cooperation and Development from November 2026 to at least May 2029.


The effectiveness of these and future policies at reducing air pollution – and other kinds of environmental degradation – can be evaluated using methods like ours.


Ways to reduce plastic waste


As of 2021, only 5% to 6% of U.S. domestic plastic waste was recycled, according to estimates from the advocacy group Beyond Plastics and Bennington College. It is now even harder to export plastic waste to other countries that could “recycle” it.


Part of the problem is lack of capacity: The Association of Plastic Recyclers estimates that current plastic reclamation facilities in the U.S. and Canada could at most increase their plastic recycling by 35% to 44%, depending on the type of plastic, leading to a total recycling rate of 7% to 9%.


Ultimately, both decreasing plastic use and increasing recycling will likely be needed to solve the problem. Beyond consumer choices, packaging reuse – creating packaging and return systems that put the same materials back to work – can reduce the need for new plastics.


Recycling experts call for harmonized design standards to help streamline processing and deliver higher-quality recycled plastics, as well as extended producer responsibility fees or taxes to raise the cost of producing products that aren’t recyclable. The fees can provide needed funding to scale up recycling and other programs to reduce generation of plastic waste.


Since 2021, seven states have enacted extended producer responsibility laws focused on packaging: Maine, Oregon, California, Colorado, Minnesota, Washington and Maryland. However, it will take time to see the effects. Colorado’s final implementation plan, authorized in 2022, was approved only in late 2025. The first payment of extended producer responsibility fees to the Colorado Department of Public Health and Environment are scheduled to begin in mid-2026.


Ultimately, reducing and better managing our nation’s plastic waste can help prevent global health harms.

Ellen M. Considine 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.
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Breakthrough drug nearly doubles survival with advanced pancreatic cancer – an oncologist explains how daraxonrasib overcame an ‘undruggable’ disease

theconversation.com · Christopher Lieu, Professor of Medical Oncology, University of Colorado Anschutz

Pancreatic cancer has been notoriously difficult to treat. Steve Gschmeissner/Science Photo Library via Getty ImagesFor a long time, the likelihood of surviving pancreatic cancer has been extremely low. For patients who were diagnosed with metastatic pancreatic cancer between 2015 and 2021, about 97% died within five years of their diagnosis. 


Pancreatic cancer is so deadly in part because there are no effective screening tests, and it rarely causes noticeable symptoms in its earliest stages. By the time a patient experiences signs, such as jaundice – a yellowing of the skin – or abdominal pain, the cancer has often already spread to other organs.


As a gastrointestinal oncologist and researcher specializing in early-phase clinical trials, I have seen the critical need for more effective therapies for patients with pancreatic cancer. For decades, successfully targeting the central mechanism that causes the vast majority of pancreatic cancers was considered impossible. 


However, that narrative is rapidly changing with a new drug that can shut down the key protein that drives pancreatic cancer, nearly doubling survival rates for patients with advanced stages of the disease.


‘Undruggable’ tumors


The standard treatment for advanced pancreatic cancer has historically relied on chemotherapy, potent drugs designed to kill rapidly dividing cells. While chemotherapy can slow the progression of the disease, its effectiveness is often limited by the ability of pancreatic cancer cells to develop resistance against these drugs. 



            [image: Model of the 3D structure of KRAS, resembling a rough-looking blob with a molecule tucked inside]
            
              KRAS (blue) has been difficult for drugs to target.
              Fvasconcellos/Wikimedia Commons
            
          

Pancreatic cancer’s success lies in its genetics. More than 90% of pancreatic tumors are driven by mutations in a gene called KRAS. This gene codes for proteins that function as switches that turn cell growth on and off. When the KRAS gene is mutated, the switch becomes permanently stuck in the “on” position, commanding cancer cells to multiply endlessly. 


For decades, scientists considered KRAS to be “undruggable.” The surface of the protein is exceptionally smooth, lacking the molecular pockets that standard drugs require to bind to and turn the switch off. 


Because existing drugs haven’t been able to target this protein, treatment for pancreatic cancer has primarily relied on toxic drugs that act more like blunt instruments than precise tools. Chemotherapy attempts to control the disease through widespread cell destruction, causing significant collateral damage to healthy tissues that lead to side effects.


What is daraxonrasib?


A new drug called daraxonrasib offers a critical advance in treating metastatic pancreatic cancer. 


Daraxonrasib is taken daily by mouth. Instead of binding to KRAS directly, it attaches to a molecule called cyclophilin A in cells that helps fold proteins into their final 3D structures. This protein complex is then able to bind to the active KRAS protein and shut down its ability to signal cancer cells to multiply.


The company developing the drug, Revolution Medicines, presented results on May 31, 2026, from its Phase 3 clinical trial of 500 patients with metastatic pancreatic cancer who had received prior treatment. Compared to standard chemotherapy, daraxonrasib nearly doubled overall survival from 6.7 months to 13.2 months after diagnosis. Overall, daraxonrasib reduced the risk of death for metastatic pancreatic cancer patients by 60%. 



            
            Daraxonrasib nearly doubled survival for patients with advanced pancreatic cancer compared to chemotherapy.
          

The most common side effect is a prominent skin rash, which affected more than 86% of patients in the study. Patients also frequently dealt with stomatitis – painful swelling and sores inside the mouth – as well as diarrhea, nausea and vomiting. However, patients taking daraxonrasib were far less likely to stop treatment due to severe side effects compared to chemotherapy, and they had improved quality of life with reduced pain.


Next steps for daraxonrasib


By successfully targeting the specific genetic mutation that drives the vast majority of pancreatic cancers, researchers have demonstrated that this “undruggable” disease is treatable with targeted therapy. 


The immediate next step is regulatory review of the drug’s readiness for the clinic. With data now officially published, Revolution Medicines will use these findings to seek formal approval from the Food and Drug Administration and other global regulatory bodies. 


Because advanced pancreatic cancer is notoriously difficult to treat, breakthrough therapies that demonstrate this kind of significant survival benefit are often granted expedited or priority review. When daroxonrasib becomes available to patients will depend on the review timeline. Should the drug obtain approval, it could be available in clinics within months.


For the broader landscape of drug development, this milestone represents a likely shift in pancreatic cancer treatment. I expect more clinical trials exploring combination therapies pairing KRAS inhibitors with other drugs to prevent tumors from developing resistance to treatment. 


Should daraxonrasib succeed, it could help set the stage for more precise, personalized and effective treatments for pancreatic cancer in the years to come.

Christopher Lieu 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.
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Powerful AI is making facial recognition better at identifying you

theconversation.com · Vijayan Asari, Professor of Electrical and Computer Engineering, University of Dayton

Palestinian workers cross into Israel at gates that use facial recognition. AP Photo/Sebastian ScheinerIf you are fortunate enough to have a ticket to an event at Madison Square Garden in New York – say, an NBA Finals game – one aspect of your visit will be having your face scanned by a facial recognition system.


Major event venues are increasingly using the technology. Some, like Madison Square Garden, use it for surveillance purposes, and some, like Citizens Bank Park in Philadelphia, to offer visitors optional ticketless admission.


Adoption of facial recognition technology is increasing, becoming more prevalent in daily life, from public buses to public buildings. The Transportation Security Administration has deployed the latest facial recognition technology at security checkpoints at numerous airports. The agency says the new system will be used in cities across the U.S. that are hosting World Cup 2026 soccer matches. 


The growing use of facial recognition has broadened concerns about accuracy and bias. But in my research studying facial recognition technology in the Vision Lab at the University of Dayton, I’ve found that advanced deep learning models have made face recognition systems more accurate and reliable. The AI models, trained on hundreds of millions of face images, are more than 99% accurate in controlled environments – settings such as cellphones, airports and border checkpoints. 


Facial recognition basics


Facial recognition involves three steps: locate a face in an image or video frame, create a faceprint that catalogs salient features – including the shape of the face and landmark points such as eyes, nose and mouth – and record the texture of the skin. Then it compares the faceprint to those in a database, which may be inside a smartphone or at a bank or hospital, to verify a person’s identity or allow access. 


In the physical world, these systems are faster and simpler than requiring people to show IDs. In the online world, they are easier than entering a login name and password. Facial recognition also significantly reduces the possibility of forgery or fraud when compared with ID cards or passwords.


Improvements in the technology have come from a variety of research projects. FaceNet, a deep learning model developed by Google, has upgraded recognition of faces that are partly covered or hidden in images. DeepFace, a landmark AI-powered facial recognition system developed by Facebook AI Research, achieves the same high level of verification shown by humans. 


NeoFace, a highly accurate AI-powered algorithm developed by NEC, is built into Mobile Fortify, the mobile facial recognition system used by U.S. Immigration and Customs Enforcement to identify people.


Reducing false positives and negatives


Real-world conditions such as poor lighting, difficult viewing angles, extreme facial expressions, concealment by face masks or sunglasses, and poor image quality can still hamper performance, leading to faulty identification. False positives and false negatives are the two primary errors. False positives are when a person is incorrectly matched to a different person in a database. False negatives are when an individual is not found in a database, even though their image exists there.  


False positives are more critical in security and safety applications. They can lead to wrongful accusations, discrimination or detention. In 2025, a 50-year-old woman in Tennessee was arrested and put in jail for six months based on an AI-powered facial recognition system that incorrectly tied her to a North Dakota bank fraud investigation. False negatives may prompt authorities to deny services to people who qualify for them. 


Accuracy can suffer if models are trained on data that does not reflect real-world demographics. A 2025 study showed that systems trained on public databases in which people with darker skin tones are lacking leads to lower recognition accuracy. This kind of unintentional bias in training data may lead to misidentification of women, people of color and young and old people. One report found that facial recognition systems used by 42 U.S. government agencies falsely identified African and Asian American faces 10 to 100 times more often than white faces, in some cases leading to wrongful arrests. 


Accuracy also deteriorates when people are wearing heavy makeup and for young children and old people because their landmark features tend to change more quickly than adults of other ages. Balancing datasets by collecting more representative images across age, gender and ethnicity, and frequently updating databases, can improve accuracy and produce fairer results.


Adjusting images before they are sent for matching – for example, changing brightness levels – can improve accuracy, too. People squint their eyes when they are in dark or very bright light. Advanced processing software can mimic this human trait to improve the facial recognition system’s ability to extract facial features from the image.



            [image: Six instances of a woman's face partly covered by face masks]
            
              Facial recognition technology is getting better at identifying people when their face is partially obscured.
              B. Hayes/NIST
            
          

A full face from partial data


Humans are good at identifying a person even if part of their face is covered by sunglasses or a face mask. The brain assigns more significance to the exposed details. If facial recognition programs can learn to do the same, that would reduce false positives and false negatives, including when cameras only capture part of a face.


Facial dynamics can help, too. It may be difficult for someone to instantaneously recognize a middle school friend they haven’t seen for many years, but if the old friend smiles, that change in expression can immediately improve recall.


Researchers are developing a facial recognition method for doing this, known as volumetric directional patterning. It captures the subtle movements of facial muscles, as well as eyelid blinks, in consecutive frames of a video. It tracks how facial landmarks shift over time, as well as the context in which a face is being observed, which can improve recognition accuracy.


Researchers are also creating more accurate AI-powered three-dimensional systems that can capture the precise geometry of a face, including features such as contours of the eye socket, nose and chin. This kind of work could lead to anti-spoofing techniques that prevent facial recognition systems from falling for fake faces that are generated by computers and their human operators.


Fewer mistaken identities


Setting aside questions of privacy and cybersecurity and lingering issues of bias, one thing is clear: Facial recognition technology is improving. And that promises fewer errors – and fewer of the serious consequences that come with them.

Vijayan Asari 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.
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TMZ descends on Washington in a test of whether tabloid tactics can serve the public interest

theconversation.com · Angelica Kalika, Assistant Teaching Professor of Journalism, University of Colorado Boulder

Will the Hollywood gossip outlet be able to hold those in power to account? Gabriel Bouys/AFP via Getty ImagesHeadlines on sex, drugs, sports and divorce always attract eyeballs. In fact, the entire tabloid industry has been built on the public’s hunger for scandal and schadenfreude.


TMZ is no exception. Through the years, it has become the go-to source for celebrity gossip, salacious affairs and public meltdowns.


So what to make of TMZ’s decision to recently launch a Washington bureau – TMZ DC – to cover the Beltway’s feuds, scandals and power struggles?


While some congressional staffers have been apprehensive about this new venture, I’m excited to see how it plays out. I’ve studied and written about how aspects of TMZ’s business model and audience engagement tactics can be replicated by local media to serve the public good. 


Now that the outlet is setting its sights on the nation’s political actors, there will be an opportunity to see whether its controversial methods translate into holding those in power to account.


You are now entering the ‘thirty mile zone’


Celebrity journalism had been around since the creation of 18th-century scandal sheets, which published gossip about European aristocrats, royals and political elites. In the 19th century, the penny press emerged in the U.S. – cheap newspapers that competed for the public’s attention by running articles detailing crimes, scandals and lurid accounts of city life. Newspaper publishers William Randolph Hearst and Joseph Pulitzer supercharged this approach through what became known as “yellow journalism,” a sensational, emotionally charged style of reporting that flourished in the late 1800s. 


TMZ repackaged this model for the digital age. 


After a three-year stint as host of the syndicated TV show “Celebrity Justice,” Harvey Levin founded TMZ in 2005 with backing from Warner Bros. The name is a nod to Hollywood’s “thirty mile zone” – the roughly 30-mile radius around Hollywood that the entertainment industry uses to determine whether film and TV productions are considered “local” shoots or “on location.”



            [image: A crowded newsroom with cubicles and desktop computers.]
            
              TMZ’s former newsroom in Glendale, Calif., pictured in 2007.
              Ann Johansson/Corbis via Getty Images
            
          

From the start, TMZ has come under fire for its aggressive reporting tactics and its prioritization of speed over sensitivities.


Many of its posts hypersexualize women. Its articles often lack bylines, which allows it to promote its brand over the work of its reporters. The outlet has also allegedly cultivated a network of paid informants, which violates journalistic ethical norms. And it treats any and all celebrities as fodder for clicks, no matter how humiliating or intrusive the story.


TMZ has covered celebrity deaths in ways that most mainstream media outlets wouldn’t consider. It posted Michael Jackson’s autopsy report in an accessible PDF file. It published an article about Kobe Bryant’s death in 2020 before authorities had widely confirmed the news. And after One Direction member Liam Payne fell to his death in 2024, TMZ published a cropped photo of the corpse with identifying features. The ensuing outrage compelled the outlet to remove the images.


TMZ takes its talents to DC


TMZ’s content and approach were shaped by the web’s demand for speed, visuals and clicks.


However, while yellow journalism often resulted in articles that were exaggerated or misleading, TMZ usually takes pains to be rigorous and accurate in its reporting. The outlet’s journalists have become experts at records-based reporting, which involves scouring publicly available information or filing public records requests to build stories via court filings, property and tax records, police reports, financial disclosures, corporate filings or government databases. 


TMZ’s attention to the dockets in Los Angeles-area courthouses has long given the outlet an edge in being the first to report on divorces – from those of Angelina Jolie and Brad Pitt and Britney Spears and Sam Asghari to, more recently, Nicole Kidman and Keith Urban’s split.


But more importantly, this type of document-based, investigative reporting is just the sort of approach that I think is needed to produce more public interest journalism. The focus simply needs to move from face-lifts and custody battles to lobbyists and insider trading.


Media scholar Patrick Ferrucci and I have explored how TMZ engages and holds its audience through a mix of original multimedia content, document-based reporting, sports-themed coverage and sensational headlines.


Yes, the outlet primarily focused on celebrities. But we wondered why traditional news organizations weren’t taking a page from TMZ’s book and covering elected officials like the paparazzi covered celebrities. 


A reality show worth covering


This isn’t TMZ’s first attempt at covering national politics. 


In 2007, there was a proposal for a Washington branch. However, its parent company, Time Warner, nixed the venture, deeming it too risky to mess with the bureaucrats that regulate its empire. 


But with spectacle, personality clashes and corruption increasingly defining American politics – not to mention a former reality TV show host serving as president – it was only a matter of time before TMZ would have a second go at it. Plus, as TMZ DC Co-Managing Editor Charlie Cotton told Politico, the public deserves to know as much about public officials as they know about “The Real Housewives.”


TMZ already had a history of covering politics and bad actors. During the 2008 financial crisis, the outlet was able to channel its mean-girl energy into populist rage: After Congress approved US$700 billion to bail out banks, the outlet circulated images of bank employees partying with their bonus money. 


In March 2026, before launching its Washington bureau, TMZ did something similar: It asked its audience to find photographs of members of Congress on vacation during a partial government shutdown that was forcing TSA employees to work without pay.


The call-out soon bore fruit. The outlet posted images of Sen. Lindsey Graham at Disney World that went viral, subjecting the South Carolina Republican to a news cycle’s worth of ridicule.





TMZ’s descent on Washington has also coincided with the rise of news influencers: social media users with hundreds of thousands – sometimes millions – of followers who post regularly about news and politics. They include V Spehar, Aaron Parnas and Heather Cox Richardson. 


Quick to post and churn out content, their segments often go viral. In a nod to their digital clout, the Trump White House has even held influencer briefings.


TMZ’s reporters share similarities with these influencers. They don’t necessarily have a traditional journalism background, nor do they strictly adhere to journalistic values. Ethics can be cast aside for clout or virality. Both understand the power of bite-sized content, with TMZ pioneering the short-form blog post to break news, and influencers using their own authentic voice to gain audience trust.


Now, TMZ is pulling from the best practices of these influencers: Its staff will increasingly post short videos of themselves on social media breaking down stories. 
Talking directly to the camera via vertical video feels more like personal interaction instead of a stagnated and removed broadcast. This can be a key driver of audience engagement and trust.


Though it hasn’t been a paragon of ethics, TMZ has largely earned the trust of the public and – perhaps begrudgingly – of legacy media.


Time will tell if TMZ DC can become a watchdog in today’s fractured media environment. But with today’s political ecosystem now driven as much by virality as policy, I think TMZ is well positioned to go hard after the hypocrisy, backroom deals and scandals of the nation’s elected officials.

Angelica Kalika 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/tmz-descends-on-washington-in-a-test-of-whether-tabloid-tactics-can-serve-the-public-interest-282020
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