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FOREWORD


Not long ago, I was talking to a top NFL decision-maker, someone with the most power in his organization aside from the owner, about analytics. This person told me what his team was looking for in new football-intelligence employees.


“Someone smarter than we are, and someone who thinks different than we do,” this decision-maker said.


So this person went to a brainy East Coast university to talk to grad students in several programs about football analytics, and to see if any of them would fit his organization. He explained how there was lots of data—from GPS tracking of players, to deeper statistical analysis of player performance, to managing player health by measuring high-stress markers during practice and games—his team wasn’t sure it was using well.


He interviewed ten or twelve people, and asked three back for second interviews. Two were men, and they showed up in crisp business attire. The other was a woman. She didn’t know much about football, wasn’t a fan, barely had heard of this team. But in the second hour of the in-person interview, she suggested something (I don’t know precisely what; analytics is a classified operation inside most NFL buildings) about the GPS data and performance that lit a light bulb above this decision-maker’s head.


This team hired two of the interviewees, including the woman. I hear she’s brought new ideas to the organization. When I hear the buzzword analytics about the NFL these days, I think of that.


But it’s not just math/science brains changing the landscape in the NFL. It’s people thinking differently. It’s Nick Saban, at Alabama, hiring fired coaches for a season or two, while they’re between jobs, to educate his staff and players about things like RPOs (run-pass option plays). It’s then Eagles coach Doug Pederson empowering the coaches on his staff to think of better ways to run plays—and thinking of better plays, period. And listening to the coaches, with a no-good-idea-gets-left-behind mantra . . . the kind of philosophy that led to the winning play in Super Bowl LII.


Football is a smarter game than it’s ever been. And I am going to tell you a story about one of the reasons it is.


Early in this century, a football nerd named Neil Hornsby lived in Luton, England, and he had a dream: What if I could organize a different way to look at football than is currently done? What if I could grade every player on every play of every game—with the kind of quality analysis that NFL executives and coaches would respect? He started this deep analytical look at games, but couldn’t gain much traction in the NFL, in part because it took a long time to look at every play in a game twenty-two times, minimum, to judge how each player on the field did on the play. Plus, most NFL people didn’t trust that Hornsby and his band of merry football freaks from all over the globe really knew the game well enough to know the assignments of every player. (Truth is, they don’t. So Pro Football Focus was never meant to be flawless.)


By 2009, Hornsby was on the verge of giving it up. He couldn’t find enough fans and teams to pay the bills. But he stuck with it another year, and one team, then two, then four started paying for snap counts and formation numbers and things like that. Hornsby was emboldened, and even when—as happened in 2011 when he toured some NFL training camps to try to drum up business—one GM thought some bloke with a thick accent could never know this distinctly American game and told him he had no interest in his numbers, Horsnby persisted.


In 2014, Cris Collinsworth, a huge PFF fan who used its stats and numbers in his weekly preparation for Sunday Night Football, bought a majority stake in the company. And in 2017, it was all worth it.


In Super Bowl LII, with the Patriots up 33–32 on the Eagles with 2:25 left, Philly had a third-and-7 at the New England 12-yard line. Nick Foles leaned into the huddle and called:


“Gun trey left, open buster star motion . . . 383 X follow Y slant.”


The Eagles had flown to Minneapolis the previous Monday with 192 plays on Doug Pederson’s Super Bowl play sheet. He’d told his staff the hay was not in the barn, and if you guys find a better play, I’ll sub it in for one of the existing plays. Late on Monday night, in his Radisson Blu hotel room by the Mall of America, receivers coach Mike Groh found something. Groh was the offensive assistant assigned to study all “stacks and bunches” from every other game in the league. Groh noticed the Patriots having some trouble with Jet Motion—the sprint motion by a back or receiver pre-snap—and noticed they had trouble with stack formations too.


Groh used the database of Pro Football Focus to find every play that year the Patriots faced that sprint motion, and how they responded to four receivers overloading one side of the field. Groh wondered, What if we did both on the same play? He brought the idea and PFF evidence to offensive coordinator Frank Reich, who took it further up the food chain to Pederson. The head coach loved it. He put Gun trey left, open buster star motion . . . 383 X follow Y slant in the game plan. Groh’s idea. Pederson loved how it would put tight end Zach Ertz alone—the Eagles thought—on Pats safety Devin McCourty with no help available.


The Eagles practiced it twice—that’s it—during the days leading to the game. And with the season on the line in the Super Bowl, Pederson called it.


The sprint motion (Star Motion, in the Eagles’ vernacular) worked perfectly and left Ertz on McCourty, one on one. No help. Foles hit Ertz. Touchdown. Eagles win.


What I love about that? The confluence of an invention by a Briton (Hornsby) who loved football, data, hard work, imagination, trust in a position coach and guts to call a newly invented play on the biggest stage of the year won a Super Bowl.


It won’t be the last time data and new thoughts win a Super Bowl. That’s one of the things that makes pro football so interesting right now, early in its second century.


—Peter King, 2022









INTRODUCTION


Smashmouth. Slobberknocker. Hog Mollies. Big Uglies. There’s a ton of fun football terms that sound like exactly what they are. To the uninitiated, NFL-style American football—which we will henceforth just call “football” for ease, with apologies to the world game we’ll call “soccer” here—is anything but scientific. It’s big men smashing into other big men. George Plimpton once called football “violence punctuated by committee meetings.” He wasn’t wrong, but the game has evolved from a more violent and frankly more American game, into something that looks more like America in 2022. There’s more technology, more complexity, and much, much more science in the game.


What we have tried to present here is the idea that the principles of science are woven into the fabric of the game in a way that is either invisible or taken for granted to such a degree that the science is ignored. Newton showed us that force is equal to mass times acceleration, but few of us do that equation when an edge rusher beats his man and bashes the quarterback, causing the ball to flutter out of his hands while his spine tries to deal with an unexpected trauma.


Football is not a game that innovates quickly. Ten years ago, the Super Bowl came to our town of Indianapolis and that game—Eli Manning’s Giants over Tom Brady’s Pats—was best known for the “helmet catch.” I recently watched highlights of that game and it looks almost exactly like football does in 2022. Things have changed, to be sure, but those things are often not apparent to the most casual watchers . . . like the ones who show up once a year to watch the Super Bowl, or at least the commercials.


If we take it back to 2002’s Super Bowl, we’re met with the St. Louis Rams of Kurt Warner and—oh my—Tom Brady’s Patriots. That “Greatest Show on Turf” game was one of the legend makers for Brady and his brief flirtation with retirement reminds us that his career is an absolute outlier. When George W. Bush’s dad flipped the coin at that Super Bowl, the season after 9/11, the US was in its first months of the “War on Terror” in Afghanistan and it hadn’t yet reached Iraq.


Still, the game looked modern. There was more running, less passing, but it’s not a far cry from what we see today. A land war in Asia came and went, while football just adjusted, a little bit and a little bit more, year after year. The game evolved towards a quarterback-dominated affair, forcing small adjustments to defenses, which led to more changes in offenses.


Helmets? Shoulder pads? Stadiums? All pretty much the same, then and today.


But just under the surface, there have been plenty of changes. The players have, as always, continued to get bigger, faster, and stronger. They’ve also gotten smarter, taken more control of their careers and their voices. From the broadcast you watch to the app you make a bet on, from the offense to the defense to the front office, the game of football is reliant on innovation, data, and even math for many of its innovations.


Material science? That’d be the lightweight shoes, the turf they play on, or the kevlar used in so many repaired joints.


Satellites and GPS? Yep, positional tracking for workload management, broadcasting the games, and even finding you to deliver a cold beer inside the stadium.


I could go on and on with examples of how science is at the heart of it, but I don’t want to give away all the good stuff. That comes later, in these pages and in your imagination.


This isn’t a textbook or a Football 101. There’s going to be some basic terms and concepts that we simply don’t have time or space to go over here. We think that the kind of person that picks up a book called The Science of Football is going to either already know those basics or be able to look them up and learn as we go along. We hope we’ll neither lose you along the way nor insult your intelligence.


Just a glance at our table of contents tells you that we’ll be covering a lot, breaking things down into a myriad of topics and subtopics. However, you don’t need to read this front to back. Pick and choose according to your interests and your time. Rather than watching talking heads tell you what you just saw, grab this book and read about why it happened in the first place.


Writing a book is a tough task. We can’t write about everything, so don’t expect this to be exhaustive. Similarly, we have to choose where to plant our flag. It’s a moment in time, here in 2022, and things will change. If you’re picking this book up in 2042, you’ll probably laugh at some of the things we thought of as “advanced,” but I think, like looking back twenty years from now, the game will be both largely the same and nothing alike at all.


I doubt we’ll have twenty-two robots on the field a few decades from now. I think the game will still be men, flawed and fragile but bigger, stronger, and faster, and also smarter. The game’s evolution is part of its draw and this look at the science and technology underlying that evolution is, we hope, going to help the game by making fans smarter as well.


We’re ready, so let’s go to the playbook. In this case, Gus Malzahn’s Auburn playbook from just a few years back. Believe it or not, the playbooks that teams hold so close during seasons often leak out and there are whole sites that have these available!


Huddle up tight with us, team. Second down and seven. Slant right Utah, Indy Back Zip, 52’s the mike, on two. Slant right Utah on two. Ready? Break!









OFFENSE


Casual football fans are naturally drawn to the offensive side of the ball. It’s the unit that usually scores all the touchdowns, produces most of the highlight plays, and generates the league’s biggest superstars.


Since the Associated Press began awarding players the NFL MVP award in 1957, there have been only three years where an offensive player didn’t win. It took exceptional, game-changing performances from Alan Page and Lawrence Taylor on defense to get recognized, and a consistent effort in a strike-shortened season from placekicker Mark Moseley in 1982.


NFL games have typically become high-scoring affairs in the modern era, but that wasn’t always the case.


The earliest offensive innovations, including Knute Rockne’s “Notre Dame Box,” featured all eleven players bunched tight together near the line of scrimmage. Wide receivers and tight ends weren’t even considered positions at the time.


By 1922, the first season of NFL statistics available on Pro Football Reference, the Canton Bulldogs won the league that year with a 10–0–2 record, averaging only 15.3 points per game.


The modern NFL offense is completely unrecognizable from its early days. Offenses have become more and more spread out, coaches have continued to innovate, players have become more athletic, and rule changes have favored the offense in recent decades.


The average NFL offense in 1922 scored 9.1 points per game. The league hasn’t had teams scoring fewer than 20 points per contest since 1993, with 2020 featuring an all-time high in scoring with 24.8 points per game.


The way the modern NFL offense operates continues to change by the generation, but coaches have always emphasized the importance of blocking, regardless of the era.


Legendary Packers head coach Vince Lombardi stressed blocking when taking over in Green Bay with his implementation of the “Packers Sweep.” The play was a simple handoff to the running back who tried to run to the outside of the formation to find open space near the sideline. Although the play sounded simple enough, it required constant practice and repetition for his offense to get comfortable with their assignments in order to achieve maximum effectiveness.


The left guard in Lombardi’s power sweep was tasked with the most difficult assignment, pulling all the way across the formation to the other side of the field before having to read who to block based on the defense.


Lombardi turned the Packers Sweep into a science, relying on all eleven players executing as efficiently as possible. The play became a staple of Green Bay’s offense, which went on to win five NFL championships over nine seasons.


Blocking schemes have evolved since the 1960s, but then again, so have the players, including the offensive linemen. As offenses have become more pass-heavy and more up-tempo, it has required offensive linemen to adapt to the times, becoming more athletic and agile. Future Hall of Fame offensive tackle Joe Thomas played in the league as this evolution was taking place.


A four-star recruit out of high school, Thomas stayed in state when he chose who to play for in college, committing to the Wisconsin Badgers. After seeing time as an extra blocker as a true freshman in 2003, Thomas became a full-time starter the next season, starting in every remaining collegiate game despite tearing his ACL as a junior in the Capital One Bowl.


After being named a consensus All-American and receiving the Outland Trophy as the nation’s top interior offensive lineman, Thomas declared for the 2007 NFL Draft. Coming in at over 6’6” and 311 pounds, scouts were enamored with the talented prospect.


The Cleveland Browns selected Thomas with the third overall pick of the 2007 NFL Draft. He spent his entire career with the team from 2007 until retiring in 2017. His accolades include six first-team All-Pro selections, ten Pro Bowl appearances, a place in the Cleveland Browns Ring of Honor, and certainly a future spot in the Pro Football Hall of Fame.


Thomas has stayed close to the game since retiring, working as an analyst for NFL Network and co-hosting The ThomaHawk Show, a podcast with his former teammate Andrew Hawkins.


Having spent a decade and a half around the NFL, Thomas has seen a shift in how teams, scouts, and coaches evaluate offensive linemen in today’s league, and he took some time to share some of that insight with me.


“When I first got in the NFL, it was more about big, strong, physical offensive linemen,” Thomas told me. “Athleticism wasn’t that important because teams were running the ball more and quarterbacks were a lot less mobile.”


Tall, imposing quarterbacks like Tom Brady and Ben Roethlisberger required more physical linemen, according to Thomas. When they were standing in the pocket, defenses would need to get through linemen quickly rather than going around them, because these quarterbacks would get the ball out quickly. With a different kind of passing game and fewer designed outside runs, offensive linemen simply needed to be bigger and stronger.


In today’s NFL, that’s no longer the case. Spread offenses, vertical passing attacks, and outside zone schemes are requiring more and more from their linemen, resulting in athleticism becoming a much more important factor.


Penei Sewell is a textbook example of the NFL beginning to value athleticism over size and strength. A standout tackle at Oregon, Sewell was listed at a little over 6’4” heading into the 2021 NFL Draft. Despite his shorter height for a tackle prospect, Sewell showcased some impressive athleticism in the pre-draft process with good scores in the broad jump and 40-yard dash.


Sewell was taken with the seventh overall pick in the 2021 draft and had a strong rookie season, starting 16 of 17 games for the Detroit Lions. Athleticism will help Sewell in his NFL career, but Thomas says it’s not the only thing that makes a valuable offensive lineman in today’s league.


“Smarts and consistency play a huge part,” Thomas said. “As an offensive lineman, your value is the polar opposite of a defensive lineman.”


Where defensive linemen and edge defenders are credited for tackles for loss, sacks, fumbles, and turnovers, offensive linemen are measured by their ability to prevent those things. Consistency plays a big factor in that, because even the best performance for a starting left tackle can quickly be derailed by allowing a strip-sack on your quarterback, with a defender causing the QB to fumble before they’re able to get the pass away.


“A pancake block is cool, but it doesn’t really impact the play much more than anything else when you’re doing your job correctly,” Thomas explained. “That’s pretty minor compared to you whiffing your block and giving up a sack. That has a significantly bigger impact on the outcome of the game.”


Media outlets and casual fans love to highlight pancake blocks, or blocks where a player is able to drive his defender into the ground, when watching offensive linemen. Pancake blocks were previously one of the few quantifiable ways people could evaluate the position. With the introduction of analytics, and companies like Pro Football Focus, it has changed the way the position is viewed and evaluated.


“Unless you played offensive line or were a coach that was heavily involved in the position, it can be hard to understand the value of an offensive lineman,” Thomas said. “If they don’t know how many times one player did their job correctly compared to another, or have any other way of evaluating linemen, then they’re going to be much more influenced by the pancake blocks and other flashy plays a guy makes.”


Teaching fans and media members what goes into playing on the offensive line is important for Thomas, and he feels like the analytics crowd has helped in a big way by highlighting the star linemen like Trent Williams and Zack Martin. While not household names to the average fan, Williams and Martin have begun to receive national recognition and All-Pro selections thanks to sites like Pro Football Focus providing player grades to show how dominant they are at their respective positions.


One of the ways Thomas feels that the evaluations and perceptions of offensive linemen are changing thanks to analytics is conceptualizing every play that they’re involved in. An example that Thomas gives is offensive linemen previously being individually criticized when a defensive end had three or four sacks in a game.


“With today’s data, you can contextualize that performance,” Thomas said. “Instead of the offensive lineman receiving all the blame, you can show if a quarterback was holding onto the ball too long or scrambled out of the pocket, and whether the defender was rushing against a different blocker.”


Another big shift in the way offensive linemen are utilized in the NFL has been the versatility of players. In the past, tackles may have never been considered to play elsewhere on the offensive line, and even moving from left tackle to right tackle was considered a big challenge.


That hasn’t been the case in recent years. After being selected in the second round of the 2019 NFL Draft, Green Bay Packers offensive lineman Elgton Jenkins has played all over the offensive line. Since coming into the league, Jenkins has played at least one snap at all five positions on the offensive line, with most of his reps coming at both left guard and left tackle.


“I think that coaches are beginning to embrace [offensive line versatility] more,” Thomas said. “They’re understanding the importance of having your best five linemen on the field. Maybe it’s an analytics thing, but finding guys who can play both guard and tackle can be really helpful heading into a week where you want to find the best five players that match up best with the defense you’re about to be playing.”


One of the biggest things that Thomas has noticed from his time as a rookie to now is how much more coaches use advanced concepts to make decisions, including the decision to go for it on fourth down.


“The risk-reward paradigm has shifted significantly, and coaches have started to lean into analytics, probability, and statistics.” Thomas said. “Whether that’s going for two or going for it on fourth down, the decision used to be much more about how coaches would defend the decision to their bosses and fan bases rather than relying on probabilities of success.”


One of the big reasons fans didn’t see more aggressive coaches was that they were much more risk-averse, according to Thomas. Whether it was avoiding media criticism or backlash from the fans, old school coaches were much more content with doing things the way they’d always been done.


“For a new coach, their job on a day-to-day basis is to avoid getting fired,” Thomas said.


Changing Fourth Down


Fourth down used to be synonymous with special teams at all levels of football. It would signify the end of an offensive drive with a punt or field-goal attempt, except in rare circumstances of desperation for teams trying to come back from a large deficit with little time remaining.


The mentality surrounding fourth downs has changed entirely in the NFL. In 2021, the league saw an unprecedented number of fourth-down attempts, with teams going for it 793 times over the course of the regular season. Although the league had an extra week of games, there were 44.05 fourth-down attempts per week in 2021, significantly higher than in 2020, where there were 38.7 fourth-down attempts per week on average.
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The evolution of fourth down in the NFL. Graph by the author


What was once viewed as a strategy for Madden video game players has been adopted by head coaches across all levels of football. Although analysis that shows specific game situations, both distance and game time dependent, to go for it on fourth are slowly becoming adopted across the league, perhaps no aspect of the game has been changed more by the adoption of statistical analysis than fourth-down aggressiveness.


Different statistical models have been created, and some adopted by NFL teams to make decisions in regard to going for it on fourth down. The New York Times has its own 4th Down Bot, while NFL’s Next Gen Stats has its own algorithm to determine win probability based on decisions to go for it, punt, or kick a field goal.


There are multiple factors that go into these models that help coaches determine whether to go for it. Field position, distance from the first-down marker, time remaining, and the score all play into the decision from a mathematical perspective, but coaches will also consider matchups and momentum when making their own decisions.


Younger coaches in the NFL have begun to embrace going for it on fourth down, and no one was under more scrutiny for their fourth-down decisions than first-year head coach Brandon Staley in 2021.


Staley was hired to be the head coach for the Los Angeles Chargers after just one season as the Los Angeles Rams defensive coordinator. Although his team led the NFL with 22 fourth-down conversions in 2021, Staley was under heavy fire for the fourth downs that weren’t converted, particularly in the team’s final game of the year.


Needing a win or tie to get into the playoffs, Staley made the bold decision to go for it on fourth down from his own 18-yard line. It was fourth-and-1 with his team trailing by only three points with 9:41 remaining in the third quarter. The Chargers went for it, but running back Austin Ekeler was tackled for a two-yard loss, giving the Las Vegas Raiders the ball back inside the red zone. The Raiders kicked a field goal to go up six points and ultimately won the game in overtime to eliminate Los Angeles from a playoff berth.


“I understand the criticism. We felt like we could get the run,” Staley said in his postgame press conference. “I understand that that decision will be questioned, but in my mindset that’s a yard that we can get.”


Despite media outlets hammering Staley’s decision, NFL’s own Next Gen Stats agreed with the decision. Per their model, the Chargers had a 1.4 percent higher chance of winning by going for it rather than punting.


Always Fight, Never Punt


Staley isn’t the first coach to be aggressive on fourth down, and he certainly won’t be the last. There might not be another coach across all levels of football who has drawn more attention to the fourth-down debate than coach Kevin Kelley, former head coach of the high school powerhouse Pulaski Academy known as “the coach who never punts.”


Kelley started coaching back in 1993, but initially had no plans of ever becoming a coach. After graduating from college with a major in accounting, Kelley spent the first few years out of school away from football.


“My educational background might have been why I gravitated towards numbers early in my football career before I even knew what analytics was,” Kelley said.


In his first year out of college, Kelley was an assistant manager at a clothing store, focusing on budgets, loss prevention, and staffing. With a little bit of luck, and a friend who was involved in coaching, he was able to find a junior high coaching job in Dallas, Texas.


Two years later, Kelley left coaching to help a friend run a golf retail store, where he became a part owner and used his accounting background to get the new store up and running. After helping get the store set up, Kelley sold his ownership back to his friend a year later to return to the coaching world.


In 1997, Kelley got the job that would define the rest of his football career. He accepted a role as offensive coordinator with Pulaski Academy, a private high school in Little Rock, Arkansas.


Kelley wasn’t able to start calling the offensive plays his first two seasons with the Bruins. Coming into the job with an offensive philosophy that included a faster passing game with more wide receivers, the head coach at the time wanted to focus on personnel and formations utilizing fullbacks and frequently running the ball. Coach Kelley was finally able to develop his own system, call plays, and run his offense in 1999.


“I really didn’t know a lot coming out of high school about football,” Kelley said. “Since I majored in accounting instead of coaching in college, I had to do a lot of self-teaching to get acclimated and effectively coach at the high school level.”


By learning the game of football on his own, Kelley was able to come up with his own unique strategies for running an offense, rather than learning from someone else. He focused on studying defensive coverages and viewing the field as quadrants of space where he could use his players to put stress on certain coverages in different parts of the field.


Kelley admits that his first season truly running the offense in 1999 was experimental by trying out different concepts and plays that he had yet to test in real game situations, yet the Bruins saw a lot of success. The team recorded over 3,000 yards passing that year, something that had never happened in Pulaski Academy’s history.


The Bruins offense continued to evolve in the next several years. In 2000, Kelley’s offense recorded over 5,000 passing yards. Then, in 2001, quarterback Thomas Thrash led the country and set a national record with 77 touchdown passes, throwing for 5,272 yards in the process.


Led by Kelley and Thrash, the Bruins made it all the way to the state semifinal, something that the school had only done twice in the history of its program. Thanks to the team’s tremendous offensive success over his time as offensive coordinator, Kelley was named the school’s head coach prior to the 2003 season.


It was here that Kelley began looking into a theory of his; what if his offense stopped punting? He had wanted to punt the ball less as offensive coordinator, but it wasn’t until becoming head coach where he seriously considering eliminating the punt altogether.


Kelley started to ask his coaching staff to explain why teams punt the ball away. The answer he got was the same one used today, that punting the ball creates better field position for the defense, forcing the opponent to drive down a longer field in hopes of scoring a touchdown or field goal.


Coach Kelley wasn’t convinced that field position mattered as much as it did, so he decided to try his strategy of rarely punting to give his offense an extra down to work with. According to Kelley, the Bruins punted just 21 times in 15 games, and the offense saw so much success that Pulaski Academy won its first-ever state championship in his inaugural season as head coach.


Over the next couple of years, Kelley would spend the offseason looking at the numbers his team generated from not punting, but also spent time evaluating himself. He soon realized that his play calling on later downs wasn’t helping his offense as much as it could.


“It would be third-and-10, and my thinking would be that since my quarterback completes 65 percent of his passes, I’ll just throw it twice and get the first down,” Kelley said. “Instead I should have treated third down like it was second down, and take what the defense was giving us in order to make it a more manageable fourth down.”


By 2007, Kelley’s offensive strategy and fearlessness on fourth down began to attract the attention of national media outlets.


“There’s a high school in Arkansas that has made the most significant football innovation we’ve seen since the veer option,” Gregg Easterbrook, then of ESPN, wrote in November of 2007. “This high school is tearing up its state and is on the verge of revolutionizing the way football is played. In a copycat sport, Pulaski Academy of Little Rock has devised an offensive philosophy that is genuinely new, and it’s winning games left and right. “


It wasn’t until 2009 at the MIT Sloan Sports Analytics Conference where Kelley finally started to get a firm grasp of the data behind his ideas. As he networked with several speakers and attendees at the conference, he quickly realized that he was onto something that could change the way football is played.


Coach Kelley didn’t want to completely surrender his decision-making to the numbers, however. He noted multiple times that he hates to admit it, but he does believe in what he calls “applied analytics,” meaning that there are still certain moments in a football game where his situational awareness and in-the-moment strategy will trump the data.


“You have to know if you’ve been playing effective offense against their defense, but you can’t just go by what’s happening on the field,” Kelley said.


Little did Kelley know that he had just hit the tip of the iceberg in terms of fourth-down analytics. He was asked to return to the Sloan Sports Conference in 2014, and during his time there he was able to reconnect with ESPN’s analytics department. The network had compiled an extensive database of every snap that happened in college football, and Kelley bargained his way into spending an hour with their team to dive into the data.


With the biggest possible sample size at his disposal, Coach Kelley began to ask questions to attempt to quantify the psychology behind football. An example he mentioned was that he was interested in finding out what percentage of drives ended in a touchdown after a turnover vs a kickoff return at specific spots on the field.


“I was asking questions like that, and came away with some real answers,” Kelley said. “Analytics was starting to take off in professional sports at the time, but up to that point it hadn’t been able to penetrate into football.”


Kelley’s visits to the conference changed the way he thought about running his offense. He began looking into the routes his receivers ran, and which routes produced the highest yards after catch and missed tackle rates.


“Open field tackling is one of the hardest things to do at any level of football,” Coach Kelley said. “I started looking at this data I was finding on different routes, and I started applying that to my passing game.”


Along with his studying of routes, Kelley conducted his own study of his offense to see the impact that “drive-killing” plays like sacks and penalties had on their likelihood to score touchdowns.


While avoiding sacks and penalties isn’t a new idea, Kelley optimized his offense to avoid these things entirely. He emphasized a quicker passing game from reducing the number of steps his quarterback needed to throw, to the depth of his receivers when attacking the field vertically.


Kelley shared some of the data that went behind his offensive optimization, based on self-scouting over a three-year period:




	When his starters were in, his offense would score on 88 percent of drives.


	If his offense had a penalty of any kind on a drive, they would only score on 14 percent of drives


	If a wide receiver dropped a pass that should have been caught, his team would only score on 12 percent of drives


	If the quarterback was sacked at any point in the drive, his team’s touchdown probability on that drive dropped to 8 percent.


	If his quarterback could get the ball out 0.25 seconds faster per play over the course of 600 pass attempts, the offense would have 25 fewer sacks.





According to Kelley, in his first 15 years as a head coach, Pulaski Academy’s offense ranked in the top 10 nationally in fourteen of those seasons. Once Kelley started self-scouting analytically in 2014, his offense took the next step, leading the entire country in offense in five of the next six years.


“We wanted to find a real-life way to eliminate sacks without compromising what we wanted to do on offense,” Kelley said. “We didn’t want to avoid sacks by being like the Pittsburgh Steelers, where Ben Roethlisberger was trying to get the ball out as fast as possible and limit the air yards of our passing game.”


Kelley’s entire philosophy for his offense started with the simple concept of being more aggressive on fourth down. Thanks to analytics, he was able to completely change the way he thought about calling plays, creating one of the most dominant runs of offense in high school football history.


However, the national debate about fourth-down aggressiveness continues to be divisive. Chargers head coach Brandon Staley was widely ridiculed on multiple occasions over the 2021 season for what was considered over-aggression on fourth down in certain games.


One game in particular where Staley came under fire was in Week Fifteen, with his Chargers falling to the Kansas City Chiefs in overtime after multiple failed fourth-and-goal situations in regulation. Los Angeles finished the game with five fourth-down attempts, converting on only two.


“I like [going for it] maybe once or twice, but I wouldn’t say as many times as he went for it on fourth down,” former NFL linebacker Rob Ninkovich said the week after the game on ESPN’s First Take. “If you do that, you will lose. I know there’s the analytics and computers of it, but I know that if you take the points, you win that game.”


[image: images]


A commonly used “Go For It” chart, as posted on Reddit in 2020.


Coach Kelley believes that the fourth-down debate is overblown, and that it was such a hotly contested topic on national media platforms simply because it was one that was easy to create controversy over. Considering how NFL teams have been more aggressive, and how many more fourth down attempts there have been in recent years, Coach Kelley may have a point.


“You can argue over it all day,” Kelley said. “Analytically, Staley did the right thing [in Week Fifteen]. It’s an easy argument on both sides, and everybody watching from the outside is going to have their own opinion.”


The data continues to show that NFL head coaches are getting more aggressive with their fourth down calls, and Coach Kelley credits the younger coaches in the league for being pioneers on that front. Some of the most aggressive head coaches on fourth down in 2021 included Staley, Nick Sirianni, Matt LaFleur, Robert Saleh, and Kliff Kingsbury, all of whom have been NFL head coaches for three seasons or fewer.


Kelley noted that the resistance of older head coaches that he had known was mostly due to their belief in “gut feeling” over data from people who had never played the game. With football being a constantly evolving sport, he feels like the younger generation of coaches is turning fourth-down aggressiveness into the norm rather than the exception.


One of the big reasons Coach Kelley believes that going for it on fourth down is successful is that defenses haven’t adjusted their mentality to defend against it.


“Defenses have been brainwashed for years that if they can get to third down, then they can get off the field with one play,” Kelley said. “If a team is going for it on fourth down then you can’t play defense the same way. You can’t play the sticks on third down and give up anything underneath, because it’s going to set up an easier fourth down attempt for the offense.”


The mentality of fourth down, whether it’s going for it or defending against it, has a real psychological impact on players, according to Kelley. With crowds getting louder and coaches buckling down, players who aren’t used to the situation can perform differently.


Kelley cited a study of golfers to connect his point on fourth downs. In this study, Kelley says that golfers were randomly selected to attempt ten 10-foot straight putts to see how many they could make. After attempting the putts, the same golfers were then asked to do the same trial but were offered $500 if they could make just as many as they had just made. The average number of putts dropped from seven all the way down to three when money was put on the line.


The study stuck with Coach Kelley, who began working on conditioning both his offensive and defensive players to get acclimated to crucial fourth-down situations. “You can get numb to anything,” Kelley said. “Your mind is one of the most adaptive things in the world.”


Kelley has been one of the biggest advocates at all levels of football for avoiding punts and going for it on fourth down. He firmly believes that it’s the future of Division I and NFL football, but he feels that external factors are continuing to keep coaches from fully embracing it.


Job security tends to play the biggest factor in coaches being reluctant to be more aggressive on fourth down. Pressure from fans, owners, and particularly national media outlets can have a big impact on the decision-making, according to Kelley.


“The more accepting and less harsh the media is on coaches after the game, then the more I think coaches will be willing to embrace analytics,” Kelley explained. “If they’re going to continue to hammer coaches for making the right calls analytically and wrong calls traditionally, then I think it slows down the change.”


At the NFL level, Kelley feels that more progressive ownership can help coaches embrace analytics as well. Owners who are more open to coaches like Staley being more aggressive on fourth down will allow them to make more analytically focused decisions without fear of losing their jobs, by Kelley’s logic.


Kelley also said that he’s talked to some of the biggest coaches in college football, and said that even the titans of the sport know that they should be going for it on fourth down. However, because of the pressure from fans, boosters, and athletic directors, they’re not willing to risk losing their jobs.


“An athletic director can only back you for so long,” Kelley said. “If you start making these decisions and they don’t go the way the fans want them to, and they don’t want to donate as much as they want to, then it becomes a problem.”


Despite the external pressures that have kept football coaches from embracing his philosophies, Coach Kelley is still incredibly thankful to the fans of the game—not only because of their passion, but because of their knowledge of the game.


“It’s the gift and the curse of football,” Kelley said. “It can create negative emotions, but it can also bring people together more than anything else in this country right now.”


It’s unclear what the next step in Kelley’s coaching career will be. He left Pulaski Academy to become the head coach of Presbyterian College, an FCS program, prior to the 2021 season. He led the program to back-to-back wins in his first two games by a combined score 152–46, with his quarterback setting an FCS record with 10 touchdown passes in the season opener.


However, the program proceeded to lose its remaining nine games of the season. Kelley announced after the season that he would be stepping down as head coach to “pursue other football interests.”


Regardless of the next step in Kelley’s journey, his offensive innovations at a private high school in Arkansas over the last twenty years have had a profound impact on the game of football at all levels.


Option Evolution


Innovation is a cornerstone of football, but not all innovation is the same. While some concepts have lasting impacts and fundamentally change the way the game is played, others become fads that fade away in a matter of years.


The 2008 Miami Dolphins are a perfect example of offensive innovation that took the league by storm, but couldn’t last longer than a single season. After going just 1–15 the previous year, the Dolphins headed into their Week Three matchup against Tom Brady and the New England Patriots as 12.5-point underdogs with an 0–2 record.


Although the formation had been used in high school, college, and occasionally the pros before, head coach Tony Sparano and the Dolphins unveiled their “Wildcat” offense against the Patriots. With running back Ronnie Brown lined up in the shotgun as the quarterback, fellow running back Ricky Williams would come in motion from either side of the field and meet Brown at the point of the snap. Brown would then either hand the ball off, keep it himself to run, or occasionally throw a pass.


The Patriots had no answer for the Wildcat that day. On six plays out of the formation, the Dolphins gained 118 yards and scored four touchdowns on their way to a dominant 38–13 victory.


“We didn’t have any idea that was coming,” former Patriots linebacker Tedy Bruschi told ESPN in 2018. “I laugh at it now. But we were so pissed that day. I was hopping around. I didn’t know what I was doing. It was a shock to the system.”


After winning a single game the year prior, the Dolphins were able to win the AFC East for the first time in eight years thanks to the Wildcat formation, going 11–5 and making the playoffs.


Defensive coaches around the league spent the following offseason studying the Wildcat and figuring out how to defend it. Although the Dolphins attempted to continue running the formation in 2009, they didn’t see nearly the same success, going just 7–9 and missing the playoffs.


Although the Wildcat has become an afterthought in the NFL today, there are parts of the concept that have remained. Perhaps one of the biggest recent offensive revolutions in football can be traced back to the Wildcat.


“You still see people use [the Wildcat]. I think the RPO thing came from that,” former Patriots safety Rodney Harrison told ESPN in 2018. “Using a QB inside of a[n] RB to do that. People weren’t afraid to use it as a surprise element in the NFL anymore.”


The run-pass option, or RPO, is a concept that can be run from just about any personnel or formation. It’s a simple concept, with a play being designed as a run play with the offensive line blocking as such. However, at least one wide receiver will also run a route during the play, and if the quarterback reads the defense and sees an opening, he will abort the handoff and quickly throw to his receiver.


The origin of the RPO is difficult to trace. Some credit former Texas high school coach Chad Morris for creating the RPO out of his triple option offense in the 1990s. Former Kentucky head coach Hal Mumme ran similar concepts in 1997.


“[In 1997 at Kentucky], we couldn’t block Jevon Kearse, and so we told Tim Couch to either throw a bubble screen or hand the ball off,” Mumme told Banner Society in 2018. “It was so easy to do. I don’t know why we didn’t keep doing it.”


Other coaches credited with developing the RPO include former Michigan and West Virginia head coach Rich Rodriguez, former Louisiana Tech head coach Sonny Dykes, former Purdue head coach Joe Tiller, and numerous others. Even Hall of Fame quarterback Brett Favre has been given credit for running RPO concepts during his time with the Packers.


Regardless of who created the concept, the RPO has become a staple of college and high school offenses around the country, and even made its way into the NFL. According to Pro Football Focus, Power Five college football programs ran RPOs on 21.3 percent of their offensive snaps in 2020. The Minnesota Golden Gophers led the country with 48 percent of their offensive snaps being RPOs.


That number isn’t as astronomical in the NFL, but there is a clear trend of growth. NFL teams attached an RPO to 6.1 percent of their plays in 2016, and that rate jumped to 8.6 percent after the 2020 season.


The 2016 season marked the first usage of RPOs to be recognized at a national level thanks to the Philadelphia Eagles. With starting quarterback and MVP frontrunner Carson Wentz suffering a torn ACL in the middle of the season, backup QB Nick Foles was tasked with taking over under center.


A backup quarterback would have doomed most teams with Super Bowl aspirations, but the work of head coach Doug Pederson, offensive coordinator Frank Reich, and QB coach John DeFilippo allowed the offense to keep moving thanks to the implementation of the RPO.


“I just think the RPO game is a unique way to put stress on different defenders,” Reich told USA Today’s Doug Farrar in his book, The Genius of Desperation. “Usually, the stress you’re trying to put on a defender [at the line of scrimmage] is to push them around. In the RPO game, sometimes that involves not blocking a defender and putting stress on him, like, ‘Why is no one blocking me? What am I supposed to do? Should I run after the ball carrier or should I stand here and try to guard the receiver who’s coming into this area?’ That’s some of the uniqueness of the RPO game, and when you get a quarterback who can read that unblocked defender quickly and deliver the ball with accuracy at different arm angles, it can be a very dangerous weapon.”


The decision to implement more RPOs could not have worked out better for Foles and the Eagles offense. The backup QB completed 72.6 percent of his passes in the playoffs with six touchdowns and just one interception for a passer rating of 115.7. The Eagles went on to defeat the New England Patriots for their first Super Bowl victory in franchise history.


What makes the RPO so difficult on defenses is that it forces players to be in multiple places at once. For an unblocked defender, they can crash down to try and stop the run, but the quarterback can then abort the handoff and throw into his vacated area. If the defender stays back in coverage, then he takes himself out of the run play and the quarterback can just hand the ball off.


The concept becomes a matter of geometry for offenses, drawing up plays to find the right angles to attack defenses and put stress on key defenders. The play designs for RPOs are making things even harder for defensive coordinators to plan against, and analytics are backing that up.


Offensive efficiency can often be measured by EPA, or “Expected Points Added.” It’s a way of measuring how well a team performs over expectation, and can be measured on a per-play basis.


According to Pro Football Focus, the average run without an RPO added from 2018 through 2020 had a -0.117 EPA per play. When an RPO was attached to a run play, so the receivers were running routes as options downfield, that EPA per play jumped all the way up to 0.07.


EPA increased on passes with RPOs attached as well. For non-RPO pass plays to ones with the RPO attached, expected points added per play jumped from 0.064 to 0.110.


From an analytical perspective, the RPO brings significant value to both the running and passing games. Still, coaches across the NFL are hesitant to fully embrace the concept as a bigger part of their respective offenses. Where some college programs are running RPOs on nearly half of their plays, the NFL average is still less than 10 percent.


According to Mark Schofield from USA Today’s Touchdown Wire, the biggest reason for that has to do with the differences in downfield blocking rules between college and the NFL. In the NCAA, blockers are allowed to block within three yards of the line of scrimmage and still throw the football without drawing an illegal man downfield penalty. In the NFL, blockers are given just one yard of cushion.


“Put yourself in the mind of a linebacker at the college level,” Schofield explained to me. “You see the quarterback extend the football to the running back in the backfield and there is a guard climbing towards you two or three yards downfield. You’re instantly thinking about getting into a run fit because they’re handing the football off, and you’ve got a guard to contend with. Yet once you climb downhill to meet the threat, the QB simply pulls and throws behind you on a glance route.”


Because blockers must stay within a yard of the line of scrimmage during an RPO in the NFL, it gives linebackers significantly more time to read and diagnose the play before committing one way or the other. There isn’t as much concern with committing to the run when a 330-pound offensive lineman isn’t barreling downfield towards you immediately out of the gate.


The other difference could be in how college programs and NFL teams handle RPO concepts. Something that more savvy quarterbacks and coaches at the pro level will run are “pre-snap” RPOs, according to Schofield. In these concepts, the quarterback will usually commit to either handing the ball off or throwing a quick pass to the wide receiver before the ball is even snapped, based on the personnel, formation, and alignment of the defense. Fans often saw the Green Bay Packers run these kinds of concepts with Aaron Rodgers and Davante Adams.


“You might see more teams using pre-snap RPOs based on numbers like that,” Schofield said. “But because of the blocking rules—and the differences between the NFL game and the college game in how downfield blockers are treated—the NFL might lag behind the college game still, despite the benefits to using RPOs.”
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