
Talk on ARML, the American Regions Math League 

 

 I was the head author of ARML from 1995-2008.  Not the only author, mind you, since 

ARML requires a problem writing committee of 10 or so members to obtain sufficient breadth 

and richness in problems, but I wrote quite a few problems and put the whole contest together. 

 ARML stands for the American Regions Math League.  It was founded in 1976 as a 

regional outgrowth of the New York State Math League or NYSML.  Starting small it now has 

well over 140 teams participating and it takes place simultaneously at 4 sites:  Penn State, the 

University of Georgia, the University of Iowa, and the University of Nevada at Las Vegas.  It 

also has its own child, IRML, which stands for the International Regions Math League.  IRML 

has two divisions, one for onsite teams, teams that travel to the States to compete, and the other 

for offsite teams, teams that participate via the Internet in their home country.  This year teams 

from China, Macau, Korea, Thailand, Taiwan, the Philippines, and Vietnam traveled to Las 

Vegas and teams from Colombia, Turkey, Hong Kong, and Austria took part offsite.  Quan Lam 

and I are co-chairs of IRML.  IRML uses the same problems as ARML.  Quan and I hope to 

expand the number of teams participating in IRML, both onsite and offsite.  That is one reason 

why I'm here. 

 Let me describe the contest briefly before I turn to several issues connected with math 

competitions in general, issues that ARML faces, and issues that I suspect we all face in one way 

or another. 

 ARML is a competition between regions.  A region may be as large as a state–there are 

teams from Texas, Minnesota, and Georgia, it may be half a state–eastern and western 

Massachusetts field teams, it may be a county such as Suffolk county in New York, it may be a 



city such as Chicago or New York, or a region may even be a high school.  Each team consists of 

15 students and a region may send more than one team.   

 The contest consists of 6 parts.  First is the Team Round.  A team's 15 students are in one 

classroom, they receive 10 problems, they have 20 minutes to solve them as a group, and up 

through 2008 they could use calculators, but no longer are calculators allowed.  Typically, 

problems are divided up so that every problem is being worked on by at least one student, 

answers are posted, and hurried consultations take place if there is disagreement.  Next comes 

the Power Question.  Teams are given 60 minutes to solve a series of in-depth questions on one 

topic and/or prove a number of theorems on that topic.  The teams' papers are graded by a 

hardworking group of teachers tucked away in a corner of the auditorium.  Following the Power 

Question, the teams come together in a large auditorium for the Individual Round.  Here, up 

through 2008, they solved 8 questions, given in pairs with 10 minutes for each pair, right answer 

only.  Now they receive 10 questions.  Neither calculators nor collaboration are allowed.  Initial 

problems are easier, but an easier problem is generally paired with a more difficult one.  We try 

to write problems so that 80–90% of the students can solve the first one and less than 5% can 

solve the last one.  The next round is the Relay Round.  The teams of 15 are divided up into 5 

groups of 3.  Each 1st person in a group gets the same problem, each 2nd person gets the same 

problem, and each 3rd person gets the same problem.  The first person's problem has all the 

information necessary to solve it, but the second person's problem requires the first person's 

answer, and the third person needs the second person's answer.  None of the three knows the 

other's questions.  A well-written relay problem enables the second and third team members to 

do considerable work while waiting.  They may even be able to discover a candidate pool of 

likely answers to their problem. 



 Those four rounds are the only rounds that count for the Team and Individual competition.  

Scoring is as follows: each correct answer on the Team Round earns 5 points.  Sometimes a team 

gets all 50 points, but 45 has typically been the top score and the average for all the teams has 

been between 20 and 25.  The Power Question is worth 50 points; often one or more teams earn a 

perfect score.  Each individual problem is worth 1 point per contestant, meaning that the team 

can earn as many as 10 · 15  =  150 points on this round.  Generally, 90 is a great score.  On the 

Relay Round, only the third person's answer is scored.  If the group of 3 gets the problem correct 

within 3 minutes they earn 5 points, if within 6 minutes they earn 3 points.  Thus, each relay is 

worth a maximum of 5 · 5  = 25 points; a score of 14 is quite good.  The winning team's score for 

the entire contest usually lies between 180 and 240 points.  

 The Super Relay has followed the relay races the past few years.  It is just for fun and is a 

relay race for the whole team involving 15 questions.  The team that gets the correct answer to 

the last question is the winner, earning a round of applause and bragging rights 'til next year.  To 

keep the Super Relay from getting bogged down, we usually slip one or two problems into the 

relay that can be solved without requiring the previous person's answer.  Students pass answers 

from both ends into position 8.  That student's question requires two answers in order to be 

solved. 

 The Tiebreaker Round follows the relays.  Until 2006 ARML gave only 3 top individual 

prizes, forcing a playoff took place between the top scorers.  With increased sponsorship, ARML 

was able to increase the number of awards.  The Tiebreaker is a dramatic moment.  At each site 

the contenders come to the front of the auditorium, they receive the problem at the same time 

that it is flashed on an overhead screen.  Each student is timed and the winners are determined by 

who gets the correct answer most quickly.  Three tiebreakers are now given.  A site will give 



tiebreakers until it either has 10 correct answers or has exhausted the problems and students.  

Afterwards times are compared with the other sites.   

 ARML is quite an undertaking.  It brings together great students, it is one of the few 

mathematics contests that involves exciting travel, meeting lots of other students, and renewing 

friendships established during summer programs.  It relies on the work of a large number of 

dedicated volunteers who do all the organizing and spend hours finding or writing problems to 

use in practice sessions.  It is a contest that promotes and demands creativity and imagination.  

The students who take part in ARML are very experienced problem solvers, quick and insightful.  

Those of us who write problems for ARML respect the abilities of our participants and, 

consequently, we spend hours developing problems that spring from high school mathematics, 

yet are out of the ordinary, problems that can't be attacked in rote fashion.  We don't just take a 

theorem and write a problem that employs it.  We ask questions, we imagine situations we'd 

never thought of before, we try out this idea and that possibility, we run into dead-ends, and we 

occasionally stumble across a really neat idea and that's the one that makes it into an ARML 

competition.  There are many different topics on each year's ARML, but more important, there is 

a wide variety of ways of thinking.   

 This year's contest is available at arml.com.  The website contains problems, solutions, and 

results as well as explanations of the rules, formats and helpful hints.  There are several books 

available containing contests from 83-88, 89 to 94, 95-03, and 04-08.  The book containing the 

last 6 contests should be available later this year.  ARML takes place the Saturday after 

Memorial Day in the US and so ARML takes place on varying dates, ranging from the last 

Saturday in May to the first Saturday in June. 



 I should add that ARML offers two other contests.  One is the ARML Power Contest.  

Each year 2 such contests are given.  Each is similar to the ARML power question, but teams 

take it via the Internet in their home schools, so it is essentially a contest between schools.  The 

other is ARML Local.  This takes place in late April and, again, the problems are sent via the 

Internet so teams can take it at their own school.  It is similar to ARML, but somewhat 

differently structured.  It also provides great practice for ARML. 

 ARML involves thousands of students and hundreds of teachers and given that teams 

practice quite hard for the contest, it serves to develop both mathematical insights and great 

competence for countless students as well as helping kids derive great pleasure from 

mathematics, no small task.  Yet not everyone shares my enthusiasm for this and other contests.  

I was at a conference on Math Circles at MSRI a number of years ago.  We were all warm and 

fuzzy for a while and then several research mathematicians stood up and literally trashed math 

contests.  They claimed that being good on a math contest had nothing to do with becoming a 

good research mathematician.  In other words, solving someone else's problems using, as they 

said, tricks, had nothing to do with the struggle to formulate and answer a question of some 

mathematical material.  I agree with them, or rather I think that they have a point up to a point, 

but no point beyond that.  That sounds like a non-Euclidean 0-dimensional space.   

 It is true that dealing with a well-formulated question designed to be solved in 10 minutes 

or less is far different from not knowing what question to ask in the first place and then not 

knowing if the question you've come up with is significant or answerable.  But the research 

mathematicians were looking at math contests through a pretty narrow lens.  Math contests, 

particularly ones like ARML, create a community of students and teachers who are vividly 

enthusiastic about mathematics.  Contests help create a large number of students for whom math 



holds no fear—they will never turn away from a major in college because of the math 

requirement.  After all, they've already done much more difficult mathematics.  We create a large 

number of students who can confidently become doctors, research scientists, or anything else 

they choose.  Contests aid in the development of teachers.  We see a far greater variety of 

problems than those in textbooks, we can challenge our students with these problems.  We can 

give our students the opportunity to experience their own creativity in mathematics.  Maybe 

they'll remember that great feeling when they came up with an interesting solution to a non-

routine problem.  I remember very little about my 12th grade math class except that my teacher 

was short, had hairy forearms, and had two cute 10th grade daughters.  But I remember the day I 

came up with a new way of determining square roots.  Useless, actually, but I got it.  We 

remember with satisfaction what we accomplish and math contests provide the opportunity for 

those kinds of memories.   

 Furthermore, what the research mathematicians failed to recognize was that for those of 

us who write problems for contests, this is our research.  We don't just pull an idea off the shelf.  

We often do what research mathematicians do.  We play, we ask questions about mathematical 

situations, we wonder if there is anything meaningful to a 'what if' question we've just asked.  

Writing problems is my research and I'll not have anyone denigrating it.  But I wish more 

teachers engaged in the activity.  I'm a better teacher for it.  In class I know I'm more exploratory 

than I would be if I didn't write problems.  My students end up exploring math more as a result.  

They don't see math as something set in stone and handed down from on high, but as a plastic, 

changing, expanding subject in which there is room for them.   

 Rather than dumping on math contests, research mathematicians should be reaching out 

to high school teachers and creating opportunities for high school teachers to be problem posers.  



It happens a bit, but not nearly enough.  Such an opportunity doesn't have to involve a major 

research project; the problems can be simpler, they can be tied closely to the curriculum, but the 

whole point is to better enable high school teachers to be problem posers.  I don't know if the 

situation is the same in the various countries represented here and I don't know if other states are 

experiencing what Massachusetts is going through, but it is getting increasingly difficult to get 

younger teachers involved in math contests, either as problem writers or as math club coaches.  If 

problem writing paid what it is worth, I'd have lots of job security, but if monetary rewards 

correlate with the value society places on work, America, at least, does not value this activity as 

much flipping hamburgers.   

 In the various countries represented here, do we all face the task of reaching out to 

research mathematicians or getting them to reach out to high school teachers to create sustained 

programs lasting 2 or 3 weeks in the summer to better enable high school math teachers to get 

into contests and/or problem posing?  Or are there countries doing a much better job than 

America is?  I leave that as an open question and I'd be eager to hear from you.  The school I just 

retired from, Phillips Andover, ran a program for 14 years in which 32 inner city math teachers 

stayed on campus for 4 weeks and learned a lot of math.  For most of them it was, in their words, 

a transforming experience.  Those of us who taught in the program loved it—we saw much more 

growth in those students/teachers than we usually see.  Why was this program not duplicated all 

across the country? 

 The other issue that I want to address is media coverage.  I don't know about you, but all 

the teachers in the States who work with math contests have found that the media has no interest 

in covering them or even in explaining what they mean to the general population.  We'd have to 

have a sexual assault at a math contest to get coverage.  That's sad.  We invite them to come to 



the contest, we send them lots of information, etc., etc., etc.  They either don't reply or say they 

are too busy, or in the case of the Washington Post, simply stated that they don't cover math 

contests.  Period. 

 I shouldn't leave the impression that there is absolutely no coverage.  There is some.  For 

example, MathCounts is a contest for middle school students.  There are thousands of chapters 

nationwide, they participate in all sorts of qualifying competitions that eventually lead to a state 

and then a national contest.  In  2013 the four-person team from Massachusetts won the national 

contest for the second year in a row and a Massachusetts student was first in the nation.  To my 

surprise, the Boston Globe actually covered the story.  It was a short article stuck among the 

New England Briefs section along with lost dogs, drunk driving arrests, arson, and murder.  

Since this is as good as it gets, we've got a major problem, one that I am in despair of solving.  In 

the US, at least, the media just doesn't value what we do.  Does anyone have a better situation, 

can anyone report favorably on media coverage in their country?  If so, what is the secret?  

Given the hand-wringing so prevalent in the US media concerning America's ranking on 

international math tests, one would think that the media would eagerly report on the excitement 

and intellectual satisfaction kids experience at math contests and how they serve to develop a 

significant number of kids' mathematical ability, but they can't be bothered and our efforts are 

ignored. 

 Returning to ARML and IRML—it is a great contest and I hope you'll consider rounding 

up a team and participating.  But, without recognition from the media, without creating in the 

general populace an understanding of the meaning and value of a given math contest, without 

creating far more linkages between the research community and the contest community, without 



bringing in many more young teachers into the contest community, will contests such as ARML 

wither away?  I'm not as optimistic about math contests as I'd like to be. 

 

Don Barry, just retired from Phillips Academy, Andover, MA  01810 

Now at 151 Thompson Drive SE, Cedar Rapids, Iowa, 52403. 

Email:  donbarry5@gmail.com 


