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Federal stimulus money bought new technology for Philly students, but many schools lost track of where items went

theconversation.com · Suzanne McLeod, Assistant Professor of Educational Leadership, Binghamton University, State University of New York · Kathryn Blackman, Adjunct Lecturer, Teaching, Learning and Educational Leadership Program, Binghamton University, State University of New York

Better tracking systems can help ensure students have the equipment they need. FatCamera/E+ Collection via Getty ImagesBack-to-school season is underway, and school personnel have been busy cleaning, doing repairs and setting up classrooms for the 2026-27 academic year. This work includes making sure appropriate supplies and equipment are there for the students. 


Oftentimes, they are not.


For the past two years, Philadelphia’s city controller’s office has cited the School District of Philadelphia for its poor accountability of capital assets. Capital assets are items with a useful life of over one year and that cost at least US$5,000. They include items such as pianos, laptops and smartboards, to name just a few.


Across its schools, the Philadelphia school district holds over $2.8 billion in capital assets, according to the most recent Annual Financial Comprehensive Report.


The controller’s office found that over 60% of the assets it tested in school locations had not been properly recorded in the official ledgers and were unable to be located. Its February 2026 report listed the numerous items by school building. These items included printers, computers and even a lunchroom table. 


These findings don’t necessarily mean that a large percentage of assets were definitely lost or stolen; it is often the case that items are moved or disposed of and not properly recorded. But the findings indicate a systemic problem with recording, tracking and disposing of assets.


We are former school leaders in New York state public school districts. One of us was a superintendent of schools from 2008-2019 and the other was a regional school district controller from 2013-2024 in central New York. In these roles, we worked together, with the Board of Education and our administrative team, to build and test policies and procedures for the purchasing, inventorying and auditing of school equipment. We wanted to make sure that all school district assets were accounted for and available for student learning. 


Today, we teach aspiring school leaders how to lead all aspects of education programs from pre-K through high school. This includes the business functions of running public schools, such as fulfilling legal, regulatory and policy requirements.


Rules around reporting


Purchasing goods and services is a highly regulated area in U.S. public school districts.


Federal regulations require districts that receive federal funds to maintain control over assets, track purchases, conduct regular inventory of assets and maintain documentation related to purchases and disposals. 


During recent reviews of Education Stabilization Fund spending, many districts across the country were found to lack appropriate inventorying of purchases, which is in direct violation of federal procurement requirements. One of us participated in 15 of those reviews; all 15 lacked appropriate inventorying.


Pennsylvania’s Department of Labor and Industry laws and regulations, as well as Philadelphia’s Board of Education, also require accurate inventory records and periodic updates of asset locations, additions, transfers and disposals. 


In short, the district has to record the purchase of any capital asset that cost $5,000 or more if it has a useful life of more than one year. These assets and other noncapital items – which are items with a useful life of over one year but cost under $5,000 – must be inventoried by the department responsible for custody of the asset. So, for example, the information technology department is responsible for recording and tracking Chromebooks and iPads, while the special education department would record and track audio equipment purchased for students with special needs.


Local governments, such as Philadelphia schools, are also governed by the Governmental Accounting Standards Board, which issues rules on financial transactions and reporting. Accounting Statement 34 from the standards-setting nonprofit lays the foundation for capitalizing, reporting and depreciating capital assets. 



            [image: View of building with letters that say 'School District of Philadelphia' and skyscrapers behind it]
            
              Recent reports from Philadelphia controller’s office indicate the school district has not followed procedures for keeping track of large purchases of school equipment.
              AP Photo/Matt Rourke
            
          

Post-pandemic purchases soared


The COVID-19 pandemic that began in March 2020 had a massive impact on students, schools and school districts. A 2023 analysis of almost 600 studies focused on the impact of school closures reported that students lost about 3 ½ months of instruction. 


As schools reopened for in-person learning, school districts across the U.S. received federal stimulus funds to, among other priorities, close this learning gap. 


Philadelphia public schools received a total of $1.8 billion in federal stimulus funds between 2020 and 2024 to upgrade facilities and support academic recovery.


The money was spent on everything from new laptops and tablets to upgraded heating, ventilating, and air conditioning systems and furniture, as well as items like weighted blankets and noise-canceling headphones to address the social and emotional needs of children. The spike in purchases presented challenges when it came to inventorying assets, as a lot of dollars had to be spent quickly within specified grant periods.


Based on the findings of the controller’s report, the Philadelphia school district either lacked systems that were strong enough to track, safeguard and reconcile what it bought, or the district did not use the system properly. The findings state that the district’s decentralized approach to recording assets, with capital assets tracked centrally and noncapital assets tracked by departments or schools, contributed to the issue.


Recommendations for better tracking


The New York state public schools had their own reckoning following a 2004 story, broken by a high school student newspaper, of over $11 million being embezzled by district officials from the Roslyn Union Free School District.


The fallout of this fraud included several new state-level fiscal accountability reforms for all New York school districts, including stricter internal controls, mandatory board oversight and independent auditor requirements. This is the structure we worked under as school district leaders. While stringent, we were able to develop and implement systems and procedures that allowed our students access to the equipment they needed to learn. 


Consistent systems, clear policies and processes, and focused accountability can go a long way.


Based on this experience, we believe there are steps that every pre-K to 12 public school district in Pennsylvania and across the country can do to improve their systems for tracking school equipment:



	Districts can set up structures that allow the purchasing department and the receiving departments to work together on appropriately tagging all new equipment.


	Electronic inventory systems, like barcodes, can be expanded to allow for timely updates to capital assets and noncapital inventories to keep better track of equipment, such as if an item is transferred to a different location or becomes damaged and is sent out for repair.


	District leaders can require that each department, from school buildings to centralized technology and special education departments, certify their inventory each year and identify any missing assets. Stringent follow-up on areas of noncompliance can be addressed by the business office.


	Robust training for all school personnel on how to purchase and track assets and inventory items can help ensure compliance. This might include standardized materials and recorded how-to videos. 





The Philadelphia school board’s vision is to prepare students to imagine and realize any future they desire. Strong asset management systems can help ensure that the vision becomes reality.


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

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/federal-stimulus-money-bought-new-technology-for-philly-students-but-many-schools-lost-track-of-where-items-went-289682
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Trust is a behavior, not a credential – and that explains the Rodgers-Fauci divide

theconversation.com · John C. Besley, Professor of Public Relations, Michigan State University

Pittsburgh Steelers quarterback Aaron Rodgers recently called Dr. Anthony Fauci an 'absolute coward' and a 'criminal.' Lauren Leigh Bacho/Getty Images Sport Following an appearance on The Pat McAfee Show on Aug. 3, 2026, Aaron Rodgers, quarterback for the Pittsburgh Steelers, received attention for calling Dr. Anthony Fauci an “absolute coward” and “criminal.” Rodgers’ comments were in response to Fauci invoking his Fifth Amendment rights at a congressional hearing on pandemic-era policies and the origins of COVID-19. 


Fauci exercised his Fifth Amendment right against self-incrimination more than 100 times, rather than answer questions about his role in the government’s pandemic response. The invocation came amid years of congressional investigations and hearings scrutinizing his handling of the pandemic.


Fauci’s testimony likely didn’t do much to build public trust – invoking the Fifth Amendment dozens of times may have read as evasive even when it’s legally sound, and the format didn’t help either. Congressional hearings and press briefings aren’t, by design, places where people show much of themselves. Rodgers, on the other hand, has spent years doing the opposite – speaking candidly and often, in settings built for exactly that kind of rapport-building.


This isn’t unique to Rodgers. Many public figures – athletes, influencers, podcast hosts – have more regular opportunities to build rapport with audiences than experts do, at a time when Americans express decreased trust in experts overall.


There’s a reason for that decreased trust. Trust research can both help make sense of why someone might pay attention to a football player’s opinion of the former head of The National Institutes of Health. But that research also highlights the limits of opinion surveys that simply ask people how much they trust various groups in society. 


These “how much do you trust” questions probe Americans’ overall views of specific groups, like scientists. The issue is that these questions sidestep deeper discussions about what makes people willing to put their trust in others. 


Many researchers, including me, study the intersection of trust and how scientists engage the public. One thing essential to understanding trust is to separate behaviors from beliefs.


Trust behaviors vs. trustworthiness beliefs


Trust researchers often treat trust as a type of behavior rather than an overall evaluation about a group. When it comes to healthcare, this might mean looking at how willing people are to follow their doctor’s medical advice. It matters less whether people say they trust doctors on a survey and more how they behave in their daily lives.


Trust behaviors involve making yourself vulnerable to someone else, and such behaviors are everywhere in our lives, once you know to look for them. 


People demonstrate trust in automakers, mechanics, government employees who regulate and police roadways, and even other drivers by choosing to drive. People also demonstrate trust in economists, ecologists and epidemiologists, when they consider their advice while making personal or civic decisions. 


Defining trust as a type of behavior helps clarify the key question: What beliefs make people more likely to trust?


Understanding what researchers often call trustworthiness beliefs – sometimes called perceptions – can help experts understand where they are falling short, whether in their behaviors or in how they communicate. 


Expertise beliefs aren’t enough


Scholars have long known that people don’t just trust scientists because they believe they hold expertise. What people believe about others’ character also matters.



            [image: A man with white hair and wearing a suit raises his right hand in a courtroom.]
            
              Dr. Anthony Fauci’s relationship with public trust became a flashpoint during the COVID-19 pandemic.
              Anna Moneymaker/Getty Images News via Getty Images
            
          

While some research focuses on beliefs about expertise and character, other trust frameworks break character into smaller parts.


Benevolence beliefs can be understood as feeling that someone has goodwill toward you and cares about your well-being. Integrity beliefs focus on expectations about honesty and morality.


For example, a scientist might show a real desire to help, but fail to show how they protect their work’s integrity – like by being transparent about a study’s limitations or disclosing potential conflicts of interest. Likewise, an expert might demonstrate integrity without communicating care for the people that their decisions might affect.


Some researchers consider other character attributes too. Two common ones include beliefs about whether someone will listen and share information and whether someone shares your values.


These distinctions matter for experts who want to earn trust because the actions needed to demonstrate one aspect of trustworthiness may not demonstrate other aspects.


For example, experts might put a lot of effort into listening to community needs to demonstrate integrity and openness, but miss opportunities to communicate the underlying benevolent motivations driving their work. A public health department might hold listening sessions before rolling out a new program, but if it doesn’t also explain why it’s investing in that program – what it’s trying to protect people from, and who benefits – residents may come away seeing a checkbox exercise rather than genuine care. 


Trust isn’t one-size-fits-all


Another challenge: Trustworthiness beliefs depend heavily on context. This is easy to see with expertise beliefs. The expertise you look for in a mechanic differs from what you look for in a doctor.


Trustworthiness beliefs also aren’t the only thing that shapes whether someone follows expert advice. Behavior change research points to other factors – like whether people believe an action actually benefits them, whether it’s socially accepted among their friends and family, and whether they feel capable of doing it. 


In other words, someone might trust Fauci and still not get vaccinated, if they don’t believe the shot benefits them or don’t think they can manage the side effects. 


How experts can earn trust


Experts cannot assume that others see them as trustworthy or that people will pay attention to them while ignoring sources who have demonstrated other aspects of trustworthiness. 


Experts also cannot assume people will pay close attention to every choice they’re asked to make or the trustworthiness of every information source. 



            [image: A man wearing a red hat holds a sign that reads 'Fauci was wrong.']
            
              Psychology shows people aren’t always going to make a decision because of an expert’s recommendation.
              SOPA Images/LightRocket Collection via Getty Images
            
          

People may also often rely on the most available information or follow potentially misleading cues like how compelling someone sounds, their appearance or existing beliefs.


Camera-ready influencers who interact regularly with audiences and health gurus who spend substantial time with their clients have many opportunities to shape beliefs about their ability, benevolence and integrity that busy experts cannot easily match. 


These examples point to the reality that bona fide experts need to take advantage of every opportunity to demonstrate trustworthiness in engaging ways. This way, trustworthiness beliefs already exist when people make choices and when encountering potential causes for concern like Fauci’s testimony. 


I often advise scientists to be more proactive in demonstrating their motivations and how they protect their work’s integrity while avoiding choices that may communicate a lack of concern or shared values. 


Read more of our stories about Pittsburgh and Pennsylvania.

John C. Besley receives funding relevant to trust from the National Science Foundation, the USDA NIFA, the National Institutes of Health, and The Kavli Foundation. He has previously received funding from other science-focused foundations and government research programs. Any opinions, findings, conclusions, or recommendations expressed in this material are those of the authors and do not necessarily reflect the views of funders.


Original: https://theconversation.com/trust-is-a-behavior-not-a-credential-and-that-explains-the-rodgers-fauci-divide-289691
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What would you see if you had one eye on the back of your head and the other in the front?

theconversation.com · Abigail Witmer, Assistant Clinical Professor of Optometry, The Ohio State University

A 360-degree view of the world around you would come with trade-offs. Svetlana Repnitskaya/Moment 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.






What would my vision look like if I had one eye in front and another in back? – Mohibul, age 18, India







Have you ever tried to quickly grab that last cookie while your mother’s back was turned? Even without turning around, I bet she noticed. As the saying goes, moms can sometimes seem like they have eyes on the back of their heads. 


What would their vision be like if they really did have one eye in front and one eye in back?


As an optometrist, I work daily to make sure my patients’ eyes are seeing well and partnering with one another to provide a single, clear image to the brain. As a clinical professor, I help my students understand how binocular vision – the use of two eyes – works. Sometimes, this may include using animal examples to illustrate how important it is for humans to have two eyes that face in the same direction.


Normal human vision


As you can see by looking at yourself in the mirror, our two eyes sit side by side on the front of our heads. Since our eyes are a couple of inches apart, each eye has a slightly different perspective on the world around you.


There’s a good bit of overlap between what each eye sees, though. Close one eye at a time – you should still be able to see the words in the middle of the page with each eye individually. The words on the left side, though, might only be clear when your left eye is open, and with the same true for the right side and the right eye.



            [image: Diagram showing that human eyes capture a 180-degree view of the world.]
            
              While looking straight ahead, humans normally have close to a 180-degree view of the world around them.
              Pikovit44/ iStock via Getty Images
            
          

Someone with normal side vision can see about 180 degrees around them while looking straight ahead. In other words, your view of the world should be everything directly in front of you stretching back to roughly your ears — about half of a circle. This whole area that you can see at once is called your field of vision. About 70% of that field is an overlap between the images captured by each eye.


Next, your brain takes these images from each eye and combines the overlapping portion into one 3D image. The ability to see in three dimensions is called stereopsis, or depth perception.



            [image: Diagram showing that the images captured by each human eye overlap, which generates three-dimensional vision.]
            
              The vision overlap between the left and right eyes allows for greater depth perception.
              VectorMine/ iStock via Getty Images
            
          

This is how you can tell which objects in front of you are closer or farther away. Depth perception allows you to better navigate around objects and is important for hand-eye coordination. Without 3D vision, it would be hard to perform all the complicated tasks that people do in their daily lives – writing, reading, cooking, playing sports, driving and so much more.


Influenced by evolution: Prey vs. predator


Animals have evolved to have different eye placements based on the jobs they need their eyes to do.


For example, predators – animals that need to hunt other animals for food to survive – will have eyes on the front of their heads, just like us. This setup allows for depth perception. They will be able to more accurately scan specific areas and pick out animals that may be hiding.


Predators also tend to have more crystal clear vision and better contrast sensitivity, meaning they’re able to tell the difference between an object and its background. All of these adaptations help them hunt.


In contrast, prey animals’ job is to detect and get away from predators that are trying to eat them. They have eyes closer to the sides of their heads, which increases their side vision. This larger field of view allows them to scan a wider area to watch for incoming danger. Of note: Their vision isn’t as sharp as predators’.


A good example of a predator-prey relationship is a fox and a rabbit. The fox has forward-facing eyes to help it find and hunt the rabbit. The rabbit has eyes on the side of its head to help it scan and escape from the fox.



            [image: A rabbit on the lookout, with a red fox in the background.]
            
              Predator animals, like foxes, and prey animals, like rabbits, are adapted to have different eye placements.
              Carlos Carreno/Moment via Getty Images
            
          

An owl is an example of an animal that gets the best of both worlds. Owls are predators whose eyes are positioned on the front of their heads, giving them excellent depth perception. Because of how their eyes are shaped, though, they can’t move them in their eye sockets. Instead, they have adapted to have very mobile necks so they can turn their head to be facing completely backward. This gives them a much wider field of vision than most animals with forward-facing eyes, while preserving their depth perception. 


The trade-off: Depth perception vs field of view


So what would it be like for us to have one eye in front and one in back? 


This setup would be most similar to a prey animal. You’d have a wide field of view and be able to see almost all of your surroundings – forward and behind at the same time.


But the cost would be loss of depth perception. With eyes on opposite sides of your head, the images they capture would not overlap, causing your vision to be less three-dimensional. 


Also, if the switch from side by side to one-front/one-back happened instantaneously, your brain would get confused about how to interpret the images delivered from each eye, since the setup would be quite different from what you were used to.


What to watch out for


In my patients, especially kids, my goal is to make sure their vision is clear and their eyes are working together to achieve depth perception.


If your eyes ever have trouble pointing in the same direction, or you notice double vision or eyestrain when reading, headaches, or other visual symptoms, visit an eye care specialist to check your eyes. They can make sure you are using your eyes the way evolution intended – two eyes in the front of the head working together for clear, binocular vision. It’s important to keep your forward-facing eyes healthy – especially if you’re a mom who needs to watch out for cookie bandits.





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.

Abigail Witmer 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/what-would-you-see-if-you-had-one-eye-on-the-back-of-your-head-and-the-other-in-the-front-285010
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Worms navigate narrow paths faster than wide ones – these findings could inform robot design

theconversation.com · K. R. Prathyusha, Research Associate, BioFrontiers Institute, University of Colorado Boulder

The walls of a tube help keep worms moving forward on a straight path.  Wicki58/iStock via Getty ImagesYou might naturally expect a wide, open path to be faster and easier to navigate than a narrow one, just as birds fly freely through the open sky, cars move quickly on empty roads, and a wide hallway seems easier when trying to exit a building.


However, many organisms do not have the option to move through open spaces. Whether burrowing through soil or swimming through water, they’re forced to maneuver through narrow gaps in tiny pores, rocks, roots, plants or other obstacles. 


My team’s recent research on California blackworms suggests that, sometimes, such narrower paths are faster. And these findings could have implications for building specialized robots.



            [image: photo of a mass of worms tangled together]
            
              California blackworms intertwine their long, flexible bodies, resembling a tangled bundle of threads or noodles that are constantly moving.
              K. R. Prathyusha
            
          

I’m a physicist who studies living systems. I work in Saad Bhamla’s lab, where we ask simple questions about nature and uncover the rich physics behind them. Being part of the lab often reminds me of my childhood in Kerala, India, where I spent countless hours outdoors watching and playing with the tiny organisms around me. My research brings me the same sense of wonder, only now as a physicist. 


One of the most extensively studied organisms in our lab is the California blackworm, Lumbriculus variegatus. In groups, these aquatic worms, roughly a few-centimeters long, weave themselves into tangled structures that resemble bundles of thread or noodles in a bowl, but are alive. 



            
            California blackworms often weave themselves into tangled bundles and untangle when they sense danger, like ultraviolet light or an electric pulse .
          

For one project, our group investigated how collections of worms behave under confinement, through experiments led by Ph.D. student Paulami Sarkar. During our discussions, I began wondering whether we could build a simple computational model that captured the essential physics that tangled these worms together. 


Justin Xu, an undergraduate student whom I was mentoring in computational research, joined the project, and together we decided to explore this question through computer simulations. 


Building the model


As a first step, we started with the simplest possible system by simulating a single worm moving through two channels. Each channel had a length twice that of the worm, but the two had different widths: one about as wide as the worm’s diameter, and another much wider than its diameter. 


Our computational model is much simpler than a real worm. It has no muscles, no nervous system and none of the complexity of a living organism. It retains only two essential ingredients: a long, flexible chain and the ability to propel itself forward. 


Imagine this chain as a string of tiny beads connected together. Now imagine that each bead carries a tiny battery that continuously gives it a gentle push along the chain. Together, these tiny pushes make the entire chain bend, wriggle and move much like a real worm. 



            [image: a diagram showing three channels – a narrow one, a medium-wide one and a much wider one, with a worm moving through them. The second part shows a chain of beads that are propelled forward by an energy source. The third part shows a simulated filament in channels of varying widths.]
            
              The simulated active filament model uses a filament that acts like a self-propelled chain of beads to imitate how a worm moves through a channel.
              Paulami Sarkar(Experiments)/K. R. Prathyusha(Model/Simulations)
            
          

Because both a real worm and our computational model were flexible, self-propelled filaments, or “active filaments,” we could use the same physical principles to study how they move.


One day, I noticed something unexpected. The simulated worm was consistently moving through the narrower channel faster than the wider one. The more I thought about it, the more puzzling it became. 


In physics, the process of moving through a confined channel or pore is known as translocation. Researchers have extensively studied translocation in the context of long, flexible molecules called polymers, one of the best-known examples being DNA. 


DNA is a long, threadlike molecule that often passes through tiny pores in biological membranes, both inside living cells and in modern DNA-sequencing technologies. Because DNA has less room to bend and change shape inside these narrow pores, tighter confinement generally slows its motion. 


California blackworms, however, are very different from DNA. They continuously propel themselves forward by contracting and bending their long, flexible bodies. In physics, such systems are called active matter. Active matter can range from swimming bacteria and migrating cells to flocks of birds, schools of fish and self-propelled robots. 


The unexpected result from computer simulations opened up a series of questions. Was it merely an artifact of our computational model, or would a California blackworm also move faster through narrower passages? And if DNA slows down in narrower pores, what makes active filaments behave so differently in confinement?


There was only one way to find out: test the idea with real California blackworms. I shared the unexpected simulation result with Sarkar and Bhamla, and they were equally excited and intrigued. Sarkar designed a series of experiments with blackworms in 12-centimeter-long (about 5 inches) channels, about twice the worm’s length. She varied the channel widths from 1 to 8 millimeters, about 2 to 16 times the diameter of a worm (which is about half a millimeter).




To our surprise, the experiments on real worms told the same story. Just like their simulated counterparts, the worms consistently moved through the narrower channels faster than the wider ones. For the  channel length we tested, they took nearly three times as long to escape from the wider channels as from the narrower ones. 


What began as an unexpected observation in a simple computational model had now been confirmed in a living organism. 


Experiments and simulations tell the same story


Inside a narrow channel, the active filaments had little opportunity to turn sideways. The surrounding walls naturally kept their bodies aligned with the direction of travel, so they spent most of their time moving toward the exit, rather than changing direction. 


In the wider channel, they had more room to move, so they frequently paused, bent, reoriented themselves and explored sideways before continuing their journey. These stop-and-go movements became increasingly common as the channel widened. 


Greater freedom of movement, it turned out, came with a hidden cost. Every pause, bend and change in direction delayed progress. Rather than helping them reach the exit more quickly, the extra space encouraged exploratory motion.


From active filaments to flexible machines


The implications of our findings extend beyond blackworms. Engineers face similar challenges when designing flexible machines. Scientists are developing soft robots: machines made from soft, flexible materials that can bend and move like worms.
These robots must navigate tight spaces while remaining flexible enough to avoid damage. The obvious engineering solution is often to remove obstacles and create more room. 


Our results suggest an unexpected perspective: Confinement does not always hinder movement. For soft robots, narrower paths could sometimes be an advantage, helping future robots navigate tight spaces, whether delivering drugs or performing minimally invasive procedures inside the human body, or inspecting hard-to-reach sections of industrial pipelines. 


In research, we usually choose the questions we want to answer and spend months, sometimes years, searching for answers. But every now and then, the opposite happens. An unexpected observation makes us curious and inspires us to stop and ask why. 


One of the joys of science is discovering that nature often challenges our intuition.

K. R. Prathyusha 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/worms-navigate-narrow-paths-faster-than-wide-ones-these-findings-could-inform-robot-design-289127
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How does ‘Salmonella’ contaminate everything under the sun? A food safety specialist explains how you can stop its spread

theconversation.com · Kimberly Baker, Food Systems and Safety Program Team Director, Clemson University

Will salmonellosis turn your eggs sunny-side up into a biohazard? wildpixel/iStock via Getty ImagesDoes it feel like Salmonella is contaminating everything these days? From the food you eat and the pets you love to the surfaces you touch and the recreational areas you enjoy, this deadly bacterium can be found almost everywhere.


As of August 2026, the U.S. Centers for Disease Control and Prevention has reported 10 outbreaks related to Salmonella this year linked to a variety of sources, including jalapeno peppers, backyard poultry and shell eggs, moringa leaf powder and reptiles like turtles, chameleons, geckos and bearded dragons.


Other reported Salmonella outbreaks over recent years have also been linked to home-delivery meals and dry dog food; cantaloupe, cucumbers and diced onions; alfalfa sprouts and basil; flour and raw cookie dough; fish, ground beef and charcuterie meat; and pistachio cream and peanut butter. Outbreaks are identified when two or more people become sick from the consumption of the same food.   


Although it seems like there has been more Salmonella outbreaks in 2026, CDC reporting shows that the number of outbreaks has remained similar over the past five years – so far. However, given the Trump administration’s drastic cuts to federal public health agencies, reduced federal oversight of food production and handling may increase the risk of serious illness.


Salmonella is the second-most common foodborne illness in the world. In the U.S., Salmonella infects approximately 1.35 million people each year. Approximately 26,500 people are hospitalized and about 420 die from the illness annually. These figures may underestimate the true number of infections because many people recover within a few days and don’t seek medical attention or report their illness.


Most often, those who do seek medical attention are people who are more susceptible to foodborne illnesses, such as children, older adults, pregnant people and people with weakened immune systems. The U.S. spends approximately US$2.4 billion each year on medical expenses and lost wages associated with Salmonella infections.


When I educate consumers, retailers, growers and food manufacturers in my work as a food safety specialist, the basic principles I share to prevent the spread of foodborne illnesses remain the same. No matter where food is produced or who is handling it, everyone plays a role in stopping Salmonella from getting people sick.


Why is Salmonella everywhere?


Although Salmonella primarily originates in the intestinal tracts of people and animals, including insects and birds, the bacterium is commonly found in the environment. Once Salmonella leaves the gastrointestinal tract of a person or animal through its waste, the bacterium can contaminate anything it comes into contact with when it has the environmental conditions necessary to support its survival. 


Under optimal conditions, the bacteria can survive in water for several weeks and in soil or food for years. Salmonella optimally grows at a temperature range of 95 to 98.6 degrees Fahrenheit (35 to 37 degrees Celsius), neutral acidity and high humidity. 


However, research has shown that Salmonella can survive in much broader ranges, including temperatures as low as 35.6 F (2 C) and as high as 129.2 F (129.2 C), and highly acidic or basic conditions. The bacteria’s ability to adapt to a wide range of conditions is what allows them to survive in many environments, foods and products.



            
            Concerns over outbreaks of foodborne illnesses have risen with the erosion of federal public health systems.
          

Another reason why Salmonella seems so common is because it spreads through so much of what people interact with on a daily basis: soil, water, plants and animals. It can be found in the bodies of water that people use for recreational activities and drinking water. It can also contaminate untreated water used to irrigate produce, and infiltrate the edible portions of crops through the roots or open wounds.


How do you get infected with Salmonella?


While researchers have discovered more than 2,500 varieties of Salmonella, only about 100 types cause illness when consumed. The most common types are Salmonella enteritidis and Salmonella typhimurium, and these contribute to the majority of reported infections around the world.


People get sick from Salmonella through what researchers call the fecal-oral route: when pathogens from an infected person’s or animal’s gastrointestinal tract are excreted in their feces and transmitted to another person’s GI system through their mouth.


Symptoms begin about eight to 72 hours after consuming Salmonella and continue for approximately 3-5 days for most people. Common symptoms are severe stomach cramps and watery diarrhea that may contain blood or mucous. Other symptoms may include headache, nausea and loss of appetite.


Around 4% of people infected with Salmonella Typhi – a particularly dangerous type of Salmonella that causes typhoid fever – become asymptomatic carriers who periodically shed the bacteria in their feces up to one year after initial infection. Approximately 2.2% of this population can carry the bacteria for up to eight years. Typhoid is a significant public health problem in Africa and South Asia.


How to protect yourself from Salmonella


The first thing you can do to reduce your risk of Salmonella infection is to understand where you might encounter it, and how to stop its spread and consumption. 


Considering that the bacteria primarily live in the gastrointestinal tract of humans and animals, your first line of defense is proper hand-washing: after using the restroom, before eating or preparing food, after handling or cleaning up after animals, and after touching any item or surface that may be contaminated. 


The full hand-washing process should take at least 20 seconds – about how long it takes to sing “Happy Birthday” twice. Rinse your hands with clean water to remove any loose debris, apply enough soap to make a good lather, and scrub all surfaces, including between fingers, under fingernails and above wrists. Rinse with clean water and dry your hands with a clean towel.


Since Salmonella can be present in bodies of water, use caution when swimming in lakes, rivers and ponds. Avoid swallowing bodies of water and shower in clean water after swimming to reduce the risk of cross-contamination.



            [image: Close-up of sudsy hands being washed over a sink]
            
              Washing your hands thoroughly is key to protecting yourself and others from disease.
              Seksan Mongkhonkhamsao/Moment via Getty Images
            
          

When handling food, there are several important precautions that will help reduce the spread of Salmonella. Many food safety practices can help lower the risk of infection from both food and nonfood sources of Salmonella



	Clean and sanitize all food contact surfaces, especially after they have come in contact with raw meat, eggs and other foods that have the potential to carry Salmonella. 


	Wash all produce before preparing and eating it by running it under cool running water. Use a clean produce brush on hard outer surfaces to remove dirt that is difficult to rinse off.  


	Keep any raw foods away from food that is already cooked or ready to eat. 


	Cook foods to their required minimal internal temperature. Cook beef, pork, eggs, fish and shellfish to 145 F (62.8 F), ground meat to 160 F (71.1 C) and poultry, casseroles and leftovers to 165 F (73.9 C). After cooking, refrigerate food that won’t be immediately eaten, or keep it hot at 135 F (57.2 C) or higher. 


	Keep foods that require refrigeration below 40 F (4.44 C), and limit the time they are exposed to higher temperatures to no more than two hours.


	Keep food away from backyard poultry and reptiles. Do not eat near them, either. Clean and sanitize surfaces these animals touch, and wash your hands thoroughly before handling food, touching common surfaces or touching your mouth or face.  


	Wash hands after handling any pet food and keep children away from pet food dishes and treats. 





Working together can save people from getting sick or dying from Salmonella. While it isn’t possible to eliminate Salmonella entirely from the environment, you can reduce your risk of illness and help prevent its spread.

Kimberly Baker 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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One of the most common brain disorders is one of the most misunderstood – how functional neurological disorder is both ‘all in your head’ and beyond it

theconversation.com · Mackenzi Moore, Program Manager, University of Colorado Anschutz

From hysteria to conversion disorder, to psychogenic or psychosomatic illness, functional neurological disorder has gone by many names. anilakkus/iStock via Getty Images Plus“It’s all in your head.”


By the time many people with functional neurological disorder arrive in our clinic, they have heard these five words more times than they can count. They are told their brain scan was normal. Their electroencephalogram, a test that measures the brain’s electrical activity, is reassuring. “The good news is you don’t have epilepsy,” they’re told. 


No test can explain why they can’t walk without falling, why their leg won’t stop trembling, or why they experience seizures that leave them exhausted for hours, even days. Some begin to wonder if they really are imagining it. 


Over the past several years working as the program manager of one of the few multidisciplinary clinics for functional neurological disorder, I have watched the same story unfold again and again, from long diagnostic journeys and deep uncertainty to the profound relief of finally being believed. Dr. Laura Strom, one of the neurologists at the clinic, often reassures patients, “Well, it’s good that it’s all in your head – because that’s where your brain is.”


For decades, this gap between normal test results and very real, debilitating symptoms had left patients with few answers. Today, neuroscience offers a different explanation. 


Understanding functional neurological disorder


Every movement you make, every sensation you feel and every emotion you experience begins with your brain. The question was never whether the brain was involved in creating the distressing physical symptoms of functional neurological disorder, but how.


Brain imaging studies suggest that the networks responsible for movement, attention, emotion, body awareness and sensory processing are constantly communicating with one another. Rather than acting independently, these networks work together to create thoughts, perceptions and actions.


How these brain networks communicate, and occasionally miscommunicate, is one of the central questions researchers are trying to answer about functional neurological disorder. 


One of the leading theories helping explain this condition is known as predictive processing. Rather than simply reacting to your world, this theory suggests that the brain is constantly making predictions. It combines past experiences, information from your surroundings and signals from inside your body to create your everyday experiences.


Think about walking up a flight of stairs. You don’t consciously calculate where to place every foot or which muscles to contract. Your brain has already predicted the movement before you make it. Most of the time, these predictions are remarkably accurate. 



            
            Functional neurological disorder may arise from faulty communication between networks in the brain.
          

As new information reaches the brain, the brain compares it with existing expectations or predictions – shaped by current and past experiences – along with signals from the body. If the new information it receives doesn’t match up, the brain then updates its predictions. Scientists call this mismatch prediction error. Researchers believe the disruption of this updating process may be one mechanism behind this neurological disorder. 


Although there is no single cause of functional neurological disorder, factors such as injury, illness, pain or significant stress may make the brain more likely to rely on prior predictions instead of new information. If the brain places too much weight on prior expectations or certain bodily signals, it can make adjusting predictions in response to new information more difficult.


For example, after an injury has healed, the brain may continue predicting that a movement or activity is unsafe. This could contribute to persistent weakness or difficulty walking despite no ongoing harm to the body. The result is symptoms that are involuntary, physically real and profoundly disabling, even though there is no damage happening to the brain or nervous system. 


History of functional neurological disorder


Our current understanding of functional neurological disorder as a disconnect between the brain and body marks a dramatic shift from how doctors and researchers have perceived the brain over the past century.


At different points in history, this condition has been called hysteria or conversion disorder. It was conceptualized as “psychogenic,” meaning symptoms were thought to originate primarily from psychological factors rather than biological changes in the brain. Each name reflected the best explanation medicine had at the time but did not represent what people were actually experiencing. 


Many of the symptoms now recognized as part of the disorder were primarily attributed to the emotional and psychological state of women and subsequently dismissed. These explanations reflect broader gaps and biases in how doctors approached women’s health concerns throughout history, contributing to decades of stigma and misunderstanding around functional neurological disorder and other conditions.


As neuroscience advanced, researchers began recognizing that symptoms could arise from changes in brain function rather than visible changes to the brain, such as injury or abnormalities seen through brain imaging. Today’s models focus more on brain networks and the dynamic, interconnected relationship between the brain, body and environment. 


How common is functional neurological disorder?


Functional neurological disorder is more common than many people may realize. A 2025 review made a conservative estimate that a minimum of 500,000 Americans are affected by this condition, and people across the lifespan experience symptoms. Researchers estimate that mortality rates among patients with the condition are more than twice that of the general population. 


Yet despite its prevalence, access to specialized care remains limited. The condition exists in a treatment desert, likely due to a mismatch in supply and demand for specialists and limited funding. Many healthcare professionals receive little to no formal education about functional neurological disorder during training.


Delayed diagnosis is only one consequence of misunderstanding this condition. Patients are frequently told they are exaggerating, faking symptoms, seeking attention or that everything is “just anxiety.” These misconceptions not only perpetuate stigma around the condition, they also delay appropriate treatment and expose people to unnecessary medical interventions.



            [image: Person turned away from another person, hand pressed to their forehead with closed eyes]
            
              Symptoms of functional neurological disorder can be debilitating.
              Camilo Robayo/iStock via Getty Images Plus
            
          

Patients often become the ball in a game of medical ping-pong. Psychiatry refers them to neurology because the symptoms appear neurological. Neurology refers them back to psychiatry because their scans are normal. In this game, the only loser is the patient.


People with functional neurological disorder experience disproportionately high use of healthcare services, cycling repeatedly through emergency departments and specialty clinics in search of answers and validation. Some receive medications they don’t need. Others undergo invasive procedures before receiving the correct diagnosis. 


Trauma, anxiety, depression and post-traumatic stress disorder are more common among people with the disorder, but many develop it without any history of trauma. Biological, psychological and social factors all play a role, highlighting how there is no single pathway that leads to the condition.


Future research and treatment


The story of functional neurological disorder is beginning to turn a corner. New multidisciplinary clinics are opening, research is accelerating, and, with that, understanding of the disorder continues to grow. 


The treatment landscape for the disorder is evolving to help the brain learn new, healthier patterns to process the world. Psychotherapy, physical therapy, occupational therapy and speech therapy each play a role in retraining disrupted brain networks. Recovery looks different for everyone, but growing evidence shows that improvement is possible. 


The most important step forward, however, happens before any therapy begins: when a healthcare provider believes their patient. 


Maybe the medical community has misunderstood what “It’s all in your head” means all along. While every movement, sensation, emotion and thought begins with the brain, that does not make these symptoms imagined. It makes them neurological. 


For the millions of people living with the disorder, understanding may be the beginning of recovery rather than another dead end.


This article was updated to reflect a more conservative current estimate of FND prevalence.

Mackenzi Moore is affiliated with the Functional Neurological Disorders Society and the American Epilepsy Society. She serves as the Program Manager for the Functional Neurological Disorders Program at the University of Colorado.


Original: https://theconversation.com/one-of-the-most-common-brain-disorders-is-one-of-the-most-misunderstood-how-functional-neurological-disorder-is-both-all-in-your-head-and-beyond-it-288048
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Staying hopeful and true to oneself is a lesson these 5 kids books offer to kindergartners and other children

theconversation.com · Liz Rosenberg, Professor of English, General Literature and Rhetoric, Binghamton University, State University of New York

Reading can be a way for children to safely try out experiencing something new, or possibly stressful, like starting school.  Jorm Sangsorn/iStock/Getty Images PlusWhat does a child need to prepare themselves for kindergarten? I’m not talking about a new water bottle and a backpack, though certainly those come in handy. 


I mean what it takes to try to make new friends, be brave, resilient, inventive and hopeful – no small tasks for anyone.


I am a children’s book writer and have been a professor of children’s literature and creative writing for more than 40 years. So you can guess that my answer to this question about school readiness involves books.


Reading lets children test out challenging, or frightening, situations in their imaginations. 


It offers a path out of anxiety and into joy and adventure. 


C. S. Lewis, author of the 1950 children’s book “The Lion, the Witch and the Wardrobe,” reminds people that a reader “does not despise real woods because he has read of enchanted woods: the reading makes all real woods a little enchanted.”


Kindergarten is often an enchanted place, one which many children vividly remember all their lives. But it can seem scary to some children, simply because it is so new. 


Here are a few important ideas that can fortify children who are entering this unknown land – as told through five engaging books that may help new students prepare for their journey ahead.



            [image: A yellow book cover says 'The Carrot Seed' and shows a cartoon drawing of a young child bending over.]
            
              The little boy’s family doesn’t think the carrot seed will sprout. But the boy still has hope.
              Harper Collins Publishers
            
          

1. Hope and persistence pay off


Some of the happiest children are those who maintain a sense of hopefulness and possibility. 


Children see these traits at play in Ruth Krauss’ 1945 classic picture book, “The Carrot Seed.” In it, an unnamed little boy plants, weeds, waters and then patiently watches over his carrot seed for a very, very long time. Doubters surround him.


His mother said,
‘I’m afraid it won’t come up.’ 
 

And his big brother says,
‘It won’t come up.’
 

What happens in the end will astonish and delight all readers – though it doesn’t faze the boy who always believed.


2. A new adventure is exciting


If you don’t think heading off to school for the first time is a wild adventure, you’re forgetting something.


The vivid 1963 children’s book “Where the Wild Things Are,” written by Maurice Sendak, brings readers into an unruly night where young Max puts on his wolf suit “and makes mischief of one kind and another” until his exhausted mother orders him to bed without his dinner. 


Max imagines a world of tangled forests, a choppy sea and a “private boat for Max.” He sails off through “days and weeks and in and out of years” before he reaches a tropical island where the wild things live.


There, Max discovers his own power to command the wild things, and a “wild rumpus,” or a party with his new friends, begins. The book offers the tempting possibility that children have wonderful, exciting things in store for them in unknown experiences. 


The wild things – fictional monsters Sendak has said were based on his own family members – roll their terrible eyes, gnash their teeth and show their terrible claws. But Max stands his ground and becomes king of them all. At the story’s end, Max makes it home just in time to discover that his dinner is still warm, and waiting for him in his room. 


The book also offers comfort both for young children and parents who might be anxious about those first few morning drop-offs. At the end of the school day, our children do return, happy to be where someone loves them “best of all.”



            [image: A man stands and puts his arm against the crown of a large cutout cartoon child. Images of cartoon monsters hanging from trees are seen hanging behind him.]
            
              Author and illustrator Maurice Sendak stands by a life-size scene from his book ‘Where the Wild Things Are’ at the Children’s Museum of Manhattan in 2002.
              James Keyser/Getty Images
            
          

3. School might be tough, but so are you


After raising a son and a daughter 14 years apart, I realized that every child is uniquely themselves. I raised one “wild thing” who play-acted and roared his way through obstacles. And one “Brave Irene,” who quietly and calmly got the job done.


Author and illustrator William Steig’s 1986 book brings us into the humble cottage of Irene and her seamstress mother, who has finally finished a hand-sewn ballgown for a duchess to wear at an upcoming ball. But Irene’s mom suddenly becomes sick and can’t deliver the dress herself.


Irene doesn’t let a raging snowstorm stop her from bringing the duchess her new gown. 


She trudges sideways, backward, into deep snowdrifts and a howling wind that rips the box open. 


The ball gown flounced out and went waltzing through the powdered air with tissue-paper attendants.
   

Brave Irene wrestles the dress and rides the box downhill like a sled in order to reach the duchess, who is anxiously waiting for her gown. 


Irene can do the hard things and get through whatever tribulations get thrown her way. She also offers young readers a reminder that true bravery is trying your best to help people you love when they need it.


4. Try to listen; have empathy for others


All children deal with anger. A favorite toy breaks – or worse yet, gets broken by somebody else. And since those moments are inevitable, most people learn how to cope as they grow. 


In Cori Doerrfeld’s 2018 children’s book “The Rabbit Listened,” a bird knocks down the building-block masterpiece that the young protagonist Taylor created.  


Taylor is furious and sad. 


Well-meaning friends stop by and try to help. A bear suggests that Taylor get angry and shout about the destroyed blocks. An ostrich recommends that Taylor hide and pretend nothing happened.


Finally, a rabbit comes along, sits and simply listens. It’s just what Taylor needs – to be heard. And children, no matter how small, are not too young to be good listeners and good friends. 



            [image: A pale yellow book cover says 'Dory Fantasmagory The Real True Friend' and shows a cartoon image of a young girl in a green shirt with a rainbow on it, in front of a building with people and cartoon characters coming out of its doors and windows.]
            
              ‘Dory Fantasmagory: The Real True Friend’ is the second of a seven-part series.
              Penguin Random House
            
          

5. You can’t go wrong with being yourself


Abby Hanlon’s “Dory Fantasmagory” series, the first book published in 2014, brings readers into the otherworldly imagination of young Dory. 


Dory, who is often called Rascal by her family and friends, is a new-age “Ramona the Pest,” the classic chapter-book kindergarten heroine. The Dory series is about surviving the ups and downs of childhood, on steroids. Dory, who is the baby of her three-kid family, invents friends, villains and a bearded fairy godmother for company.


Hanlon’s whimsical illustrations are drawn as a brilliant child might create them. Many of Hanlon’s best jokes are visual, providing hilarious reading for lap-sitters and early readers.


In 2015’s “Dory Fantasmagory: The Real True Friend,” our heroine sets off for school, her backpack stuffed with Dad’s dirty laundry, “extra salami” and lemon juice. Her siblings block the door. Her big sister warns, “You. Won’t. Have. Any. Friends.”  


“The most important thing for you to remember is, DON’T BE YOURSELF. Can you do that?”


Of course not. Nor should anyone ever have to. 


Dory blends her very imaginary and very real worlds together, and emerges with the true friendships she deserves – both with children at school and with characters in her own mind. Young readers rooting for Dory, and laughing alongside her, will see that it’s OK to have full conversations with an imaginary witch named Mrs. Gobble Gracker, or bark like a dog, if the moment moves you. In fact, other children may well want to play along.


It’s sometimes fun to be imaginative, silly and uniquely yourself – and children can be true to themselves, including at school.

Liz Rosenberg 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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Small businesses at the gateways to America’s national parks face 4 big risks – including changing boundaries and extreme weather

theconversation.com · Nancy Forster-Holt, Clinical Associate Professor of Innovation and Entrepreneurship, University of Rhode Island

Rafting on the Colorado River is one of the outdoor activities available at the Red Cliffs Lodge near Moab, Utah. George Rose/Getty ImagesA record 332 million people visited U.S. national parks in 2024, followed by roughly 323 million in 2025.


That’s a lot of love for national parks and lands. You might think that such big numbers of visitors automatically create windfalls for the towns and businesses that serve them. The National Park Service calls towns or counties within roughly 60 miles (about 100 kilometers) of a park boundary “gateway” communities. Gateway businesses operate in those jurisdictions. 


Gateways are like the Main Street of the parks, which depend on them to lodge, feed and guide visitors. Generally speaking, stable business conditions mean less risk for businesses and a healthier Main Street.


Nationally, visitors spent a record US$29 billion at the parks themselves and $56 billion for lodging, gas, groceries and other goods and services in gateway communities. That supported about 340,100 jobs nationwide in 2024, the most recent year for which that data is available.


I research Main Street businesses, and I co-owned a company for more than two decades that manufactured oars and paddles. In the summer I live close to Maine’s Acadia National Park, where businesses in the gateway town of Bar Harbor say they’re having an off year in 2026.


And I’m concerned that gateway businesses face at least four main risks not seen in a typical Main Street ecosystem: Park boundaries can change and with them the gateway’s vicinity; park strategies to manage the surge in visitors can make the flow of customers more unpredictable; bouts of extreme weather and their local effects are growing more common; and workers who might get jobs at gateway businesses are being priced out of nearby housing.


Singly and together, these risks create a distinct category of challenge for this type of Main Street business.




Changing boundaries


First, a park’s boundaries can change.  


A gateway economy and businesses in it, like a guide outpost or small hotel, can certainly benefit measurably from its proximity to protected park lands, as Headwaters Economics, an independent research firm, has found. But businesses built around those places can suffer setbacks when the boundaries themselves change.


That is what happened on July 13, 2026, when President Donald Trump signed proclamations shrinking by about 90% the size of Utah’s Grand Staircase–Escalante, created by President Bill Clinton in 1996, and Bears Ears, created by President Barack Obama in 2016. Both have seen their boundaries repeatedly redrawn. They were, briefly, fully restored by the Biden administration.


The Trump administration said it was able to do this because the 1906 Antiquities Act allows presidents to modify the footprint of a national monument – although there is significant legal disagreement about this point – and by extension where the gateway is, because national monuments sometimes eventually become national parks.


Rules in flux


Second, growing numbers of visitors pose a risk because attempts to manage congestion may alter access, timing and travel patterns in ways that disrupt gateway businesses.


Depending on the source of congestion – vehicles, bicycles, hikers – the National Park Service deploys different strategies in a series of locally based experiments that can be reversed.


In recent years it has eliminated, changed or reinstated many of its long-standing reservation systems with little warning. Yosemite, for example, has flipped its policy four times since 2020, and when it dropped reservations in 2023, wait times reportedly stretched to nearly three hours at entrance stations before the system was reinstated the next year.


Another example is when the National Park Service abruptly ended in 2026 four years of timed-entry reservations at Arches and Canyonlands. 


The result is either increased congestion or more unpredictable park access. And it is left to gateway businesses to roll with the fallout.


Kai Palmer, co-owner of the Moab guiding company Desert Highlights, told The Times-Independent, a local newspaper, he worries that paying guests could now show up for a half-day tour and lose over an hour of it waiting in line, or get turned away entirely. These fears have come to pass in many national parks.


Extreme weather


Third, the increased frequency of bouts of extreme weather, which is tied to climate change, increases the risks gateway businesses face.


For example, Colorado’s Black Canyon of the Gunnison National Park closed entirely in July 2025 for the first time in its 90-plus-year history.


The cause? A lightning-sparked wildfire tore through the South Rim, and campground reservations were canceled for the rest of the year. The park and its adjoining Curecanti National Recreation Area in 2025 had drawn 1.3 million visitors who spent $25.6 million in nearby communities.


In the Yellowstone Park gateway towns of Gardiner and West Yellowstone, Montana, drought and rising water temperatures in 2025 and 2026 have repeatedly triggered conditions that closed access to guided fishing.


The 2022 ﬂood that washed out Yellowstone’s North Entrance road showed how sudden and lasting that damage can be: Jeannette Mikos, owner of the Yellowstone Basin Inn in Gardiner, told the Cowboy State Daily, a local media outlet, that she lost roughly $480,000 that year.


The road was not reopened until October 2022, after the peak tourist season had ended.


Compounding weather-related risks are the up-front, fixed costs of permitting and insurance to the businesses before the season starts. The roughly 15,000 outﬁtters and guides under permit on federal lands typically are very small businesses that depend on steady bookings.



            [image: A woman in a small commercial kitchen preps a takeout order.]
            
              Yokie Johnson prepares a takeout order at the restaurant she owns with her husband in Fishtail, Mont., in 2022, after the main road into the town was washed away by floodwaters. Fishtail is a Yellowstone National Park gateway community.
              AP Photo/David Goldman
            
          

Housing shortages


Fourth, the high cost of living in gateway communities reduces the number of workers available to staff gateway businesses.


There isn’t enough affordable housing for workers employed by gateway businesses near Acadia and other national parks. That shortage can strain those enterprises.


Headwaters Economics points to the paradox of what it calls an “amenity trap.” The unparalleled natural beauty and the allure of an active lifestyle draw many second-home buyers and drive the conversion of permanent housing stock to short-term rentals.


Parks often face limited buildable land due to natural boundaries, such as at the island-based Acadia National Park. That constraint contributes to the housing crises afflicting these seasonal recreation areas.


More than 1,000 workers put up with a 90-mile (about 145-kilometer) round-trip daily commute to Zion National Park from towns such as St. George, beyond the gateway town of Springdale, because there’s nowhere closer for them to live.


How long the trip can take varies depending on traffic, as Zion draws more than 17,000 visitors daily at peak season and over 4 million per year. 


Meanwhile, in Jackson Hole, Wyoming, more than half of local businesses have cut their hours, closed for more days than planned or scaled back services due to staffing shortages that are at least partly caused by the shortage of affordable housing.


Historically, gateway businesses faced risks that were comparatively familiar and cyclical and tied to standard seasonal tourist traffic and traditional market challenges. The recent confluence of record visitor volume, fluctuating boundaries, climate anomalies and staffing shortages is fundamentally increasing the risks of owning, acquiring or starting a business in a gateway economy. 


All told, this is transforming gateway entrepreneurship into a high-stakes balancing act.

Nancy Forster-Holt 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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Radio telescopes help scientists map molecules in space and uncover where and how stars form

theconversation.com · Olivia Harper Wilkins, Assistant Professor of Chemistry, Dickinson College

ALMA, a powerful radio telescope in the Atacama Desert of Chile.  J.F. Salgado (ESO), CC BYYou may have heard the phrase “we are made of star-stuff.” This statement by the astronomer Carl Sagan refers to the fact that elements heavier than hydrogen and helium were forged in the centers of the first stars. But how does this star-stuff evolve into the chemistry of rocks, plants and people? 


As an astrochemist and radio astronomer, I study the places in the universe where stars are born as interstellar laboratories. I’m interested in how simple ingredients come together to form bigger and bigger molecules, including those that are building blocks of life. One way I do this is by mapping molecules in space and finding patterns between how abundant they are and the conditions around them. 


Astronomers have mapped the distribution of molecules in interstellar space for several decades. From these maps, astronomers typically describe molecules’ abundances, temperatures and how fast they’re moving in each region. 


Technology and techniques have improved over time, and now scientists are able to map these metrics at even more precise scales. My research team and I recently compared the findings from these newer methods against previous maps to make sure the earlier maps are consistent with our new maps.


A lab you can’t visit


Stars form in molecular clouds: clumps of gas and dust that act as cosmic nurseries. These nurseries start out at extremely cold temperatures of about minus 442 degrees Fahrenheit (minus 263 degrees Celsius). The material in them is also really spread out, with densities of about 100 molecules per cubic centimeter. By comparison, the air you are breathing right now has about 1019 — or 10 quintillion — molecules per cubic centimeter. 


As infant stars form, temperatures rise to between minus 279 F and minus 100 F (between minus 173 C and minus 73 C), and the density increases to 10 million molecules or more per cubic centimeter. 


In those conditions, the most fundamental chemical reactions in the universe take place. Unfortunately, these are interstellar laboratories too far away for scientists to visit. 


I study the chemistry of high-mass, star-forming regions – nebulae that will give birth to stars much larger than the Sun. Nebulae are the visible clouds of dust and gas that star in many pretty pictures of space, but I am interested in the invisible aspects of nebulae: the molecules they produce as stars form.


The closest such region – and my interstellar laboratory of choice – is the Orion Kleinmann-Low nebula, or Orion KL. Orion KL is a smaller part of the Great Orion Nebula, which can be seen, even without a telescope, as a reddish blob below the belt of the Orion constellation. 



            [image: The Orion Nebula with pink and purple gas and brown dust.]
            
              The Orion Nebula, captured in visible light by the Hubble Space Telescope.
              NASA, ESA, M. Robberto (Space Telescope Science Institute/ESA) and the Hubble Space Telescope Orion Treasury Project Team
            
          

Even though it is the closest high-mass, star-forming region to Earth, Orion KL is still about 1,300 light-years from the solar system. Unless I could hitch a ride on Star Trek’s USS Enterprise and travel to Orion KL at Warp 9 – or 729 times the speed of light – in which case it would take me about two years to get there, there is no way I could visit the nebula myself and collect samples to study the chemistry. 


Even if I could travel at warp speed, I couldn’t watch what happens to Orion KL’s chemistry in real time. Stars – and the molecules that come with them – form over hundreds of thousands or even millions of years. 


Instead, I observe Orion KL’s chemistry from Earth with radio telescopes.


Using radio telescopes


Astronomers can use radio telescopes to match the distribution of molecules to astrophysical characteristics such as temperature and density. This process provides a snapshot of the conditions during a specific time in the universe’s history and allows astrochemists to study the chemical processes that take place in the far reaches of the universe. 


Molecular clouds emit radio waves, which allow astronomers to observe the signatures of the cold chemistry of interstellar space. Radio waves have wavelengths much longer than what human eyes can see. Fortunately, radio telescopes, many of which look like giant satellite dishes, are equipped to capture radio light so that astronomers can observe interstellar laboratories. 


The photons, or light particles, that a molecule releases as it rotates and tumbles in space have frequencies unique to that molecule. In that way, a collection of radio signals at different frequencies – called a spectrum – serves as a sort of molecule fingerprint. The relative sizes of the different signals depend on how much of that molecule is in the nebula as well as its temperature. This means that molecules’ radio signals can be compared to calculate those quantities.


When mapping molecular clouds, bigger radio telescopes yield higher spatial resolution. Single-dish telescopes are as large as 1,640 feet (500 meters) across. While impressive, single-dish telescope observations of Orion KL can see structures down to about 2,600 astronomical units across, at best. An astronomical unit, or 1 au, is the average distance from the center of Earth to the center of the Sun. When trying to tease out chemical patterns on, say, solar system scales of about 200 au across, scientists need much bigger telescopes. 


Radio interferometers are arrays of individual dishes that work together as a team, like one large telescope with lots of holes in it. This type of array allows astronomers to capture even smaller-scale phenomena that are invisible to a single-dish telescope. The radio interferometer I use is the Atacama Large Millimeter/submillimeter Array, or ALMA, located at an altitude of about 16,000 feet (4,877 meters) in northern Chile. 



            
            ALMA is an international collaboration that explores our cosmic origins from the Atacama Desert in Chile.
          

ALMA is made up of 66 antennas, 50 of which can be moved across the desert to make a telescope as wide as 10 miles (16 kilometers) across. In its most extended configuration, ALMA could zoom into structures only a few au across in Orion KL. 


I am interested in Orion KL’s chemistry on fairly small scales of less than 300 au. At the frequencies where I can see my target molecules, ALMA needs to be in a configuration only about 1.6 miles (2.5 kilometers) across.


Mapping interstellar molecules




In my work, I map the abundance and temperature of different molecules to learn about phenomena astronomers can’t observe directly. I’ve used data from radio telescopes to suggest whether different parts of Orion KL are heated internally, as by a young, still-forming star, or externally, as by shock waves emanating from more evolved stars. I did this by using molecules as a sort of remote thermometer. 


In other work, I’ve mapped different types of methanol – a molecule critical to interstellar chemical evolution – to investigate why some parts of the nebula have more of a certain type of methanol than what I expected based on their temperature. The methanol anomaly suggested that there could be a hidden baby star somewhere in the nebula, shrouded from view.


Quality assurance


A team of undergraduates and I revisited the methanol study and attempted to replicate past results using a new dataset from ALMA observations. I wanted to make sure that maps of methanol in Orion KL were consistent, even when generated from different datasets.  




We were excited to see that the new maps agreed with the previously published maps. There were slight differences in the maps due to improvements in the code since the earlier works, but the conclusions remained the same. Because of this study, we are more confident in the mapping method as we continue investigating the composition and chemical processes in these regions.  


While replication studies like this one may not seem quite as exciting as studies that yield groundbreaking new results, they’re an important part of the scientific process. As technologies such as radio telescopes improve, astrochemists will be able to make new discoveries, double-check existing observations and study these faraway regions in more detail than ever before.

Olivia Harper Wilkins receives funding from NASA and the National Radio Astronomy Observatory (NRAO). 


Original: https://theconversation.com/radio-telescopes-help-scientists-map-molecules-in-space-and-uncover-where-and-how-stars-form-283462
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Quitting alcohol changes the brain and can increase the risk of compulsive drinking – new research in mice

theconversation.com · Danny G. Winder, Professor and Chair of Neurobiology, UMass Chan Medical School · Marie Doyle, Instructor in Neurobiology, UMass Chan Medical School

Activity in certain areas of the brain may drive alcohol cravings. Yana Iskayeva/Moment via Getty ImagesFor some, abstaining from alcohol can subsequently increase compulsive drinking. Our research team found that, in abstaining mice, this urge to drink is preceded by changes in the activity of a particular brain region, pointing to potential new screening opportunities to identify and help those most vulnerable to relapse.


Although alcohol abstinence is associated with improved health outcomes, addiction researchers have theorized that brain changes that occur during abstinence may increase a person’s risk of relapse.


To explore this theory, we studied how mice behaved after giving them long-term voluntary access to alcohol followed by a forced abstinence period. We found that a subset of the mice developed aversion-resistant alcohol intake – that is, they now drank alcohol despite the quinine we added to make it increasingly bitter. Moreover, compared to those who did not experience forced abstinence, these mice drank even larger quantities of the very bitter alcohol. These results suggest there are potential bodily challenges associated with abstinence that contribute to relapses in alcohol use disorder.


Next, we monitored the activity of a particular collection of cells in a portion of the brain known as the bed nucleus of the stria terminalis, or BNST. Researchers have previously found this small structure to be heavily implicated in alcohol use disorder symptoms such as anxiety and depression.



            [image: Diagram of brain silhouette with two small butterfly-wing shaped parts highlighted near the center]
            
              The BNST is located deep near the center of the brain.
              Rob Hurt/Wikimedia Commons, CC BY-SA
            
          

We found that allowing abstinent mice to reenter the setting where alcohol was previously available would lead them to attempt to drink even though the spout contained only water. These attempts were associated with activity in the BNST. Abstinent mice who had developed the taste for very bitter alcohol had more than double the activity in this brain area compared to mice that did not experience forced abstinence.


Importantly, we saw activity in the BNST even before we gave abstinent mice access to the bitter alcohol. This finding suggests it might be possible to identify people who are at risk of relapsing by screening for BNST activity when someone is given access to alcohol.


Why it matters


Alcohol misuse is one of the top public health challenges in the United States. Although this condition is linked to a wide variety of negative health effects, the public chronically underestimates its seriousness. 


Deaths associated with alcohol use in 2024 were 4.5 times higher than deaths attributed to opioids. While harm reduction – a major component of opioid use disorder treatment – is being explored in alcohol use disorder, abstinence remains a mainstay of most approaches to this addiction.


Over 80% of Americans age 12 and older consume alcohol at some point in their lives, and around 10% go on to experience alcohol use disorder. This 10% amounts to almost 30 million people in need of treatment. 



            [image: Array of empty alcohol bottles and glasses]
            
              Any amount of alcohol can harm your health.
              Anja Uhlemeyer-Wrona/imageBROKER via Getty Images
            
          

Unfortunately, clinicians are ill-equipped to predict who will need help. Although there are treatments approved by the Food and Drug Administration for alcohol use disorder, the number of people diagnosed with this condition remains very high. In fact, those numbers have effectively doubled in the U.S. since 1999.


Developing better strategies for identifying those at risk of developing alcohol use disorder and helping them navigate treatment strategies may improve treatment.


What still isn’t known


It’s not clear the exact role that the BNST area of the brain plays in behavior related to alcohol use disorder. It’s also not clear what drives the increase in activity, or which specific populations of brain cells within the BNST encode this activity. Obtaining these answers could lead to new treatment targets.


What’s next


New tools in neuroscience have allowed researchers to manipulate the activity of specific neurons in mice brains. Using these strategies, our team is working on understanding the role BNST plays in drinking alcohol despite the harmful consequences. 


Our colleague Jennifer Blackford is also investigating BNST activity in the brains of people with alcohol use disorder who are in early abstinence. If her team observes similar findings in people, a next step would be to further test using the BNST as a screening method in clinical trials.


The Research Brief is a short take about interesting academic work.

Danny G. Winder receives funding from the National Institutes of Health.
Marie Doyle receives funding from the National Institute of Alcohol Abuse and Alcoholism.


Original: https://theconversation.com/quitting-alcohol-changes-the-brain-and-can-increase-the-risk-of-compulsive-drinking-new-research-in-mice-285901
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