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Mathematics Education and Reform in Ireland:
An QOutsider’s Analysis of Project Maths

SARAH LUBIENSKI

ABSTRACT. Project Maths is an ambitious reform of Irish,
post-primary education. In this paper, a U.S. Fulbright schol-
ar reports on her impressions of Project Maths, based on
interviews with leaders and teachers, observations in pilot
school classrooms, attendance at a teacher workshop, and
analyses of materials and textbooks. The paper highlights
several aspects the author found particularly impressive, in-
cluding the phased, collaborative approach to Project Maths
implementation, Irish mathematics teacher engagement, and
the impact of the reform on some pilot school teachers. The
author also raises questions about the Irish exam system,
mathematics textbooks, the clarity of Project Maths’ vision,
and the challenge of teacher change. The paper concludes
with lessons the U.S. could learn from Project Maths’ exam-
ple of policy development and implementation.

INTRODUCTION

I came to Ireland in Fall, 2010 to learn more about Project Maths.
My 4-month visit was supported by a Fulbright fellowship and the
Center for the Advancement of Science Teaching and Learning (CAS-
TeL). During my relatively short stay, I was fortunate to have sev-
eral windows into Irish mathematics education — as an instructor in
Dublin City University’s (DCU) School of Mathematical Sciences,
as a parent of two children in Irish schools, and as a researcher who
was generously granted access to several schools and offices involved
with Project Maths.

I write this article as an outsider to the Irish education system.
There are definite limits to what I can contribute to the discourse on
Irish education as an interloper. However, I hope there might also
be the benefit of fresh eyes, with my U.S. mathematics education
research and experience serving as a backdrop to my analyses.
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I became intrigued with Project Maths while considering poten-
tial Fulbright opportunities in Ireland. The goals of Project Maths
appeared strikingly similar to the goals of the reform movement led
by the National Council of Teachers of Mathematics (NCTM) in
the U.S.[11, 12, 13]. In particular, both call for more student sense
making, problem solving, engagement in the classroom, and concep-
tual understanding to accompany procedural skill. Both NCTM and
Project Maths call for more real world connections and the use of in-
structional technology, and both promote an increased emphasis on
statistics and probability, multiple representations in algebra, and
geometric reasoning. Indeed, as I scoured the Project Maths web-
site, I was often struck by the familiarity of the quotes I encountered,
such as the following;:

Project Maths .. .involves changes to what students
learn in mathematics, how they learn it and how
they will be assessed ... Much greater emphasis will
be placed on student understanding of mathematical
concepts, with increased use of contexts and applica-
tions that will enable students to relate mathematics
to everyday experience. The initiative will also focus
on developing students problem-solving skills [14].

However, despite the similarity in reform rhetoric, the two reform
movements were occurring in very different educational contexts.
The U.S., due in part to its larger size, has a tradition of decen-
tralized education, with decisions about curriculum and instruction
left to each state. NCTM has made valiant efforts to reach teach-
ers through publications and conferences, but actual implementation
of the NCTM Standards is completely voluntary and highly uneven
across states, schools, and classrooms. U.S. researchers have found
that, despite professional development efforts and teachers’ best in-
tentions, changing mathematics teachers’ practice is extremely diffi-
cult. Surface changes often occur, such as the use of manipulatives
or technology, but there is less often substantial movement toward
student reasoning and sense-making [3, 1].

As one who has studied the NCTM reform movement, I was im-
pressed by the thoughtful, ambitious plan for Project Maths, sched-
uled to roll out to all Irish schools in 2010. With its government
mandate and support, I wondered whether this reform movement,
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would, indeed, be implemented as planned, and what that imple-
mentation might look like.

DATA COLLECTION AND ANALYSIS

During my brief, 4-month stay, I was in no position to conduct
a large-scale, randomized study of the implementation and impact
of Project Maths. However, I did collect data about Project Maths
from a variety of sources, both formal and informal. To protect
informants, I am limiting the details I provide about the Project
Maths leaders, teachers, and schools that participated in this study
(and pseudonyms are used).

I began my research by reading dozens of documents related to
Project Maths and talking informally with Irish professors of math-
ematics and mathematics education, who generously helped orient
me to the Irish system of maths education. I also attended several
relevant conference presentations, as well as a day-long workshop
for teachers that was part of the Project Maths national roll-out.
I conducted formal interviews (lasting 1-3 hours each) with several
Project Maths leaders, including members of the Project Maths De-
velopment Team and the National Council for Curriculum and As-
sessment (NCCA). The interview protocol contained 18 questions,
probing many different aspects of Project Maths, including its his-
tory, goals, design, teacher support, curriculum materials, criticisms,
obstacles, and surprises. At the end of each interview, I asked for
recommendations of pilot schools to visit.

I then conducted 1-day visits to three recommended pilot schools,
spanning a broad socioeconomic spectrum. I observed mathemat-
ics lessons taught by 2-4 teachers in each school, for a total of 10
teachers. I talked informally with principals and a variety of teach-
ers at these schools. T also conducted formal interviews with two
of the observed teachers in each school, asking about their teaching
backgrounds, curriculum, role in Project Maths, and implementation
struggles and successes. When observing maths lessons, I utilized a
classroom observation protocol that prompted me to code various
aspects of the lesson (e.g., lesson design, discourse, student sense
making, classroom climate)'. This protocol served as a tool to fo-
cus my attention during observations, but I do not present statistics

'The protocol was developed by the Sense Making in Mathematics and Sci-
ence Project, directed by Barbara Hug and Sarah Lubienski at the University
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about these aspects due to the small, non-representative nature of
the sample.

Although not formally part of my research, my teaching experi-
ences at DCU were very illuminating. I taught two modules — one
for prospective teachers and one for experienced maths teachers —
in which we discussed Project Maths and compared texts with the
Project Maths label. T am especially grateful to the teachers in my
graduate course for engaging in those assignments so enthusiastically
and answering my many questions about Irish maths education.

After collecting the data, I audio-recorded and transcribed all for-
mal interviews. Although I began with initial categories of interest
when I created the interview protocol, I analyzed the data primarily
inductively, looking for themes that recurred and stood out, particu-
larly as I considered Project Maths in light of mathematics education
reform in the U.S.

Although rooted in data, my findings are presented more tenta-
tively than traditional research results because of the limits of both
the data I collected and my understanding as an outsider. I orga-
nize the findings into three sections. In Section 1, I comment on five
aspects of Irish education that I found to be particularly impressive.
In Section 2, I raise questions about a variety of issues that struck
me as curious or concerning. Finally, in Section 3, I discuss a few
of the many aspects of the U.S. system that I now consider more
critically in light of my experiences in Ireland.

1. NOTABLE HIGHLIGHTS

1.1. Ambitious, Collaborative Planning for Project Maths.
When 1 first learned about Project Maths from afar, I was impressed
by the coherence of the implementation plan, with its phased-in
approach involving 24 pilot schools. Although things always look
messier on the ground than they do on paper, I have maintained my
admiration for the plan and the collaboration behind it, even after
seeing Project Maths up close.
There are several groups that have played a role, including:

e National Council for Curriculum and Assessment (NCCA)
e Department of Education and Skills (DES)

of Illinois. The protocol drew from the Local Systematic Change (LSC) and the
Oregon Mathematics Leadership Institute (OMLI) protocols.
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— Teacher Education Section (TES) (includes the Project
Maths Development Team)

— Maths Inspectorate

— State Exams Commission (SEC)

Through my interviews with Project Maths leaders, I learned that
traditionally, these various bodies have worked relatively indepen-
dently, with a linear progression as follows: NCCA prepares the
syllabus, DES implements, and SEC examines.

However, according to the leaders I interviewed, there has been
unprecedented collaboration in the creation and implementation of
Project Maths, with these groups working together toward common
goals:

The collaboration with the exams committee is huge
— for the first time, there are many feedback loops
... there hasn’t been an initiative like this before that
18 so widespread, and so complicated — its revolu-
tionary!

— A Project Maths Leader

When we first design the [teacher] workshops, we
have someone from the inspectorate, SEC, TES, and
NCCA — we show them what we intend to do, ask
them if they have any advice, because at the end of
the day, we want to get the best product out there.

— A Project Maths Leader

The fact that 95% of workshop attendees have expressed satisfac-
tion on post-workshop surveys indicates that this collaboration has,
indeed, resulted in relevant, useful experiences for teachers. Over-
all, the plan for Project Maths is impressive, and the collaboration
propelling Project Maths forward is indeed striking.

1.2. Implementation as Scheduled. It is one thing to create a
plan for reform, but quite another to actually stick to that plan and
implement it. In exploring the origins of the plan, I learned that
those funding the plan wanted tangible results sooner rather than
later. This pressure led to the unpopular decision to begin Project
Maths implementation at both 1st and 5th years simultaneously —
the subject of the majority of complaints I heard from Irish teachers.

But the unpopularity of that decision should not overshadow
the accomplishments of those responsible for implementing Project
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Maths. Given the political time pressures, there were only a few
months between the approval of Project Maths in the Spring of
2008, and the beginning of implementation with the pilot schools
in August 2008. During those few months, the Project Maths Devel-
opment Team was assembled, with Regional Development Officers
(RDOs) hired to support the schools (at a 1:4 ratio). Additionally,
pilot schools were recruited, and a stratified sample of 24 schools
was selected from the 230 schools that volunteered. The NCCA and
the Project Maths Development Team quickly began drafting a new
syllabus, sample lesson plans, teacher workshops, and other support
materials.

Given the major overhaul of the system that Project Maths en-
tails, the 24 schools wondered if Project Maths really would move
forward as promised, after the 2-year pilot:

There was such distrust of the system. Now the
24 schools have the full picture, they have seen all
5 strands, and they have seen that all the schools
nationally are starting ...they are not going to be
stranded . .. they’re over the hump of the unknown.
— Project Maths Leader

Indeed, after the pilot phase, the national rollout began as sched-
uled, in August 2010. From my U.S. standpoint, the scope of work
initiated and accomplished over the past 3 years is, indeed, remark-
able.

1.3. Responsiveness to Feedback from Pilot Schools. Dur-
ing the two-year pilot, there was substantial give-and-take between
Project Maths leaders and the pilot schools. Teachers were initially
upset by the lack of curricular guidance available to them, and it
took some time for them to understand Project Maths’ intention to
collaboratively develop resources with the schools during the pilot
phase.

During that time, the pilot school teachers made several requests.
First, the teachers asked for release time to meet with other maths
teachers and their RDO, and the NCCA supported this request.
Second, the pilot teachers expressed frustration at the lack of ready-
made student materials available to them. In response, NCCA scram-
bled during the Summer of 2009 and created additional resources for
the teachers and their students. One Project Maths leader explained
this as follows:
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It was a small little question (teachers asking for
student materials), but the consequences were an en-
tire summer of work in getting those finalized.

— Project Maths Leader

A third major concern among the pilot teachers was that they
did not know what the new maths questions would look like on the
Junior and Leaving Certificate exams. The leaders of Project Maths,
in collaboration with the SEC, sought to address this concern:

We told them that the exams commission will create
a sample paper and will trial it in the schools ... We
weren’t in the position in the first year to give them
a paper, but we gave them sample questions.

Teachers also expressed concern about the statistics strand, argu-
ing that it was too long and difficult, particularly for 5th and 6th
year students who had not had this strand in prior years. This con-
cern prompted two temporary adjustments, with the first being the
deferment of some statistics-related material. The second was the
provision of a temporary exam option:

We gave them a choice between the further end of
the statistics, or a section of the geometry, and we
said we will guarantee you a choice on the exam
between those. So we strove to accommodate the
concerns that were there by putting in a choice that
originally we hadn’t intended. . .

— Project Maths Leader

Finally, many teachers indicated that they, themselves, needed
help with the content they were expected to teach, especially in the
area of statistics and probability. Hence, a 3-day summer course was
offered for teachers in the pilot schools, and DVDs of this course were
made for all teachers in Ireland. Additionally, evening workshops
focusing on maths content are now available during the school year
for all Irish teachers, to supplement the more pedagogical-focused
workshops offered during the school day.

Overall, the pilot school teachers I talked with were pleased at
the level of support they received from their RDO and other Project
Maths leaders (although pilot teachers told me that experiences var-
ied across the schools, depending upon the assigned RDO). Accord-
ing to an NCCA survey administered at the end of the first pilot
year, the majority of pilot schools reported being happy they were
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involved. Still, this same survey indicated that Project Maths placed
extra demands on teachers time. Indeed, the prevailing sentiment
of the pilot teachers I interviewed was that involvement as a pilot
school was extra work but worth it:

I really think the students are getting a better feel
for maths, and even though we had an awful lot of
work to do the first year, we had a great experience
from it.
— Nancy, pilot school teacher
What it’s trying to do is beyond reproach — I
think it’s the only way to go if we’re going to get
students to be math literate and be able to apply
maths. But that’s not to say that it hasn’t had prob-
lems. .. that it hasn’t placed a huge workload on tea-
chers.
— Ned, pilot school teacher

1.4. Teacher Professionalism. When I talked with teachers in
Ireland, I was often struck by their deep concern for students, their
interest in improving instruction, and their involvement in the pro-
fession. The quotes from Nancy and Ned above nicely illustrate this
commitment to improved mathematics education. On a broader
scale, I learned with interest about the active Irish Mathematics
Teacher Association, including some heated debates about Project
Maths (e.g., particularly at the Dublin branch meetings). Although
one might prefer a serene picture of unanimous agreement among the
mathematics teachers of Ireland, it is impressive that Irish teach-
ers care enough about their profession to argue about it, without
allowing these debates to derail progress toward common goals of
improving mathematics instruction.

I am also impressed by the fact that the vast majority of teachers
are attending the Project Maths workshops nationally. At the time
of my visit, 3 of the 10 national, day-long workshops had occurred,
with over 80% of Irish Maths teachers attending (according to figures
given to me by Project Maths leaders). Additionally, as of Fall, 2010,
at least 2000 teachers (1/3 of all mathematics teachers in Ireland)
had attended an evening Project Maths workshop to learn more
mathematics content or instructional technology. Participation in
these evening workshops is not required or compensated in any way
— teachers simply want to learn and improve their practice.
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In the U.S., there seems less of a tradition of teacher involve-
ment in local maths teacher organizations, and more of a tradition
of mandating and paying teachers to attend professional develop-
ment. Given the differences in incentives and participation, I was
indeed impressed by the level of interest and professionalism I found
among Irish teachers.

1.5. Pilot School Teacher Change. At the beginning of the study,
I had wondered if implementing Project Maths in the volunteer pilot
schools was somewhat like preaching to the choir, perhaps involving
only those teachers who supported and already implemented instruc-
tion aligned with Project Maths. However, during interviews, teach-
ers in each of the three schools talked about substantive changes they
made in their classrooms. For example, one teacher, Elizabeth, said
that her instruction had drastically changed:

I'm getting them to think and do problem solving.
It used to be rote learning. I'm really excited about
the geometry. It used to be taught in 3rd year right
before the exam. It was “Here are your theorems,

learn it off.” ... I’'m taking a back seat more now.
I'm doing more work at home, but less talking in
class.

Additionally, Ned, told me about his new instructional approaches,
particularly in the area of statistics:

... T’ve been surprised at the innovation in some of
the approaches of teaching topics. It’s been a real
eye-opener ... What’s really encouraging is that stu-
dents are getting experience with the “why” of statis-
tics ... and actually applying that to real situations
for example in the “Census of Schools” activity, they
get data from other schools ... Students are actually
making decisions for themselves — if comparing 2
datasets, do they use mean, median, or mode? Be-
fore it was just “know how to calculate each one.”
Another teacher, Mike, told me that he was initially against Project
Maths and felt that it would be “dumbing down” the curriculum.
However, he was not against being a pilot school:

Whether we were a pilot school or not, we were go-
ing to have to teach the new syllabus — we may as
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well be in there at the start — where we can have
some input on the changes.

After two years of piloting Project Maths, Mike still had concerns
about the elimination or treatment of some topics (e.g., vectors).
However, he also saw important benefits to the Project Maths ap-
proach:

1 feel less reserved about Project Maths now, because
the syllabus makes a big effort to be more tangible
and practical, so students can see how maths fits in
with the real world. Some of the materials ... are
good to motivate students, easing them in to topics,
so I do like that approach. And [the new Project
Maths] exams are at times quite challenging as well,
because students in the past never had to move from
a context to actually formulating some mathematical
problem that they then had to solve themselves.

Having no “pre-Project-Maths” data on these teachers, I am in no
position to judge the extent to which changes have actually occurred
in their classrooms, and I cannot say how typical these teachers
are. Still, given the persistent difficulties of changing teachers deeply
held beliefs about mathematics teaching, it is, indeed, impressive
that fundamental changes in beliefs and practices were described by
three of the six pilot school teachers I interviewed. The Project
Maths lesson plans, workshops, and RDOs were regularly mentioned
as influential.

2. ISSUES FOR IRELAND TO CONSIDER

One of the things that repeatedly struck me about Ireland was its
relatively small size — e.g., RDOs from around the country could
come together for face-to-face meetings. This close proximity obvi-
ously offers benefits in terms of greater communication and coher-
ence. On the flip side, there are fewer human and financial resources
from which to draw upon in a smaller country. This issue of country
size was important for me to consider as I made sense of the Irish
system. At times, I was amazed at all that the Project Maths team
was able to accomplish, given the limited staff and funds. At other
times, I wondered if my thoughts about what should be or could be
occurring in Ireland were too rooted in my experiences in a much
larger system. It is against this backdrop that I move to a discussion
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of questions I have about Irish education in general, and the imple-
mentation of Project Maths, in particular. I begin with relatively
extended discussions of the Irish exam system and then textbooks,
followed by brief observations about Project Maths’ vision and the
challenges of teacher change.

2.1. The Leaving Certificate Exam. The most striking feature
of the Irish system to me, coming from the U.S., was the perva-
sive emphasis placed on the Leaving Certificate exam. I was struck
by this emphasis in the lessons I observed, in my interviews with
teachers, and in the textbooks I examined. As one small example, 1
noticed that some Irish textbooks routinely highlight specific ques-
tions that appeared on prior exams, along with the number of marks
each question was worth.

U.S. students usually take a college entrance exam — either the
Scholastic Aptitude Test (SAT) or the American College Test (ACT),
or both if students wish. Although some students attend the equiv-
alent of “grinds” for a short time to prepare for the SAT or ACT,
there is generally not such a “teach to the college test” focus in U.S.
secondary schools. There are annual tests given to elementary and
secondary students by governing authorities, and teachers are feeling
increasing pressure to teach to these tests. However, in most states
these tests are high-stakes for teachers and schools — not for the
students — thereby weakening public support for focusing on these
tests.

Still, the SAT and ACT are high-stakes exams, and while in Ire-
land I began to wonder why U.S. teachers rarely teach to the college
entrance tests. I believe that one major reason is that the exam
content in the U.S. is less predictable. That is, the exams are copy-
righted, and the questions contained on each test are considered just
a small sample of all possible questions, with no pattern in what
might occur from one form to the next. The fact that the SAT be-
gan as an effort to measure “IQ”, traditionally perceived as “raw,
mental ability” as opposed to learned content, likely also shapes peo-
ple’s perceptions of these tests today.

A second, related reason for less teaching to the test might be that
American students can repeat the exam every few months (for a fee)
if they do not like the score they earned the first time. Third, the
fact that independent, non-governmental testing organisations cre-
ate and administer the tests might also create more distance between
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the tests and the schools. Finally, students’ SAT or ACT scores are
considered along with students’ grades, application essays, extracur-
ricular activities, and teachers’ letters of recommendation as colleges
make selection and funding decisions.

Despite my concerns about a “teach to the test” emphasis and the
consequent promotion of external rather than internal motivation for
learning, high-stakes exams do have some benefits. As Conway and
Sloane write,

One of the advantages of an exam tradition in any
educational culture is the very fact that it is reflected
i some degree of shared understanding about what
knowledge is wvalued ...how students go about the
actual exam (typically, a sit-down paper-and-pencil
mode of assessment), and most importantly there is
typically a very significant degree of credibility at-
tached to the results in terms of both their validity
and fairness. [5, pp. 234-5]

In weighing the benefits and drawbacks of the “exam tradition”
in Ireland, I discerned several themes in my notes and interviews,
including the role of the teacher, impact on classroom instruction,
the purpose of exams, the role of exams in education reform, and
the credibility attached to the exams.

2.1.1. Teacher as exam coach. Irish teachers seem to play the role of
“exam coach” with students, where its “us against the exam.” Even
though the Junior or Leaving Cert was months — or years — away,
I noticed several Project Maths pilot teachers routinely giving their
students hints about how to score points with exam graders — e.g.,
“Don’t color in the bars [on the bar chart]. It won’t count-it’s a
waste of time.”

On the one hand, this nicely places the teacher and student on
the same team, more so than is the case in the U.S. Indeed, many
teachers seemed to view their role as getting students to succeed on
the exam, and I was touched by the concern that teachers expressed
about their students. Several teachers told me about the tradition in
their school to wait outside the exam room door (on the teachers’ day
off), so they could talk to their exiting students and find out, “Did I
prepare them on the right stuff?” Project Maths pilot teachers faced
additional anxiety about the new questions on the maths exam. One
such teacher, Mike, told me:
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I couldn’t sleep the night before the Leaving Cert —
it’s the first time I ever had that kind of worry in
me.

Despite the benefits of this “us against the exam” approach to
learning, one potential drawback is that this tends to place math-
ematical authority with the exam that looms in the future instead
of with the teacher, perhaps providing less motivation for Irish sec-
ondary students to engage in daily classroom activities not directly
linked to exam preparation. As I was teaching undergraduates at
DCU, I wondered if some of the exam-focused mindset also impacts
Irish students’ approaches to learning in college. I was surprised at
the number of my students who seemed content with a 40% average
(and T was surprised that 40% instead of 60% was the passing cut-
off). T had always been annoyed with my anxious, grade-conscious
students in the U.S., who flood my email inbox with questions about
assignments and are unhappy with scores below 95%. But I began to
feel a little nostalgia for my neurotic students back home, who view

me — as opposed to a distant exam grader — as the final authority to
be feared.

2.1.2. FExams constraining instruction. In my observations and in-
terviews, I noticed four ways in which exams might constrain Irish
mathematics instruction:

A. Gaming the system.

While some Project Maths pilot teachers spoke specifically about
resisting the urge to teach strictly to the test, other teachers had a
beat the exam mindset when making curricular decisions:

In the old system with ordinary math, with geometry
constructions and theorems, there would be a ques-
tion, but students would avoid it. So over the years
I didn’t do it. So it was a whole area that I had to
get back into [now with Project Maths]. There were
6 questions to be done out of 8. Learning the for-
mal proofs was something they didn’t like, so then
you tended to say, “Why invest time in a question
that they won’t end up doing?”

— Eliza, Project Maths pilot school teacher

Project Maths is now causing Eliza to return to teaching theo-
rems, given that the new exam will not allow students to avoid such
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questions. However, this “beat the exam” mindset can also affect
instruction in other ways.

B. Time pressures.

Shortage of time can inhibit teachers’ willingness to involve students
in mathematical problem solving and sense-making, particularly as
the Leaving Cert draws nearer and teachers feel increasing pressure
to cover the curriculum. Indeed, an NCCA survey administered to
pilot schools after their first year of Project Maths revealed that over
80% of schools reported greater student engagement with mathemat-
ics among 1st year students, while this percentage was less than 60%
for 5th year classrooms. As one leader explained, “The idea you have
to cover the course is a big thing here. It’s harder to get teachers to
focus on what the students are learning, or understanding.”

As a side note, coming from the U.S. where daily maths classes
of 45-50 minutes are common, I was surprised at how short the class
periods were that I observed in the pilot schools (typically 35-40
minutes). The difference in time available for maths appears to be
due, at least in part, to the inclusion of religious education and Irish
language classes — two subjects not required in U.S. public schools.

C. Form over substance?

A third issue arose as I observed the Project Maths day-long work-
shop and pilot school classrooms. I noticed that some teachers placed
great emphasis on the format of student responses, with the focus on
writing answers in a way that would maximize marks awarded on the
Junior and Leaving Cert exams. For example, at the Project Maths
workshop, the leader introduced white boards as one tool for prob-
lem solving, allowing students to work on ideas and easily erase and
start again as needed. While some teachers remarked that they liked
this non-threatening way for students to approach difficult problems,
another teacher (with nods of support from several colleagues) said,
“I don’t want my kids to rub out mistakes, because examiners want
to see their work.” 1 also noticed the “form over substance” empha-
sis when the teacher (mentioned above) told the third-year student
not to “waste time” coloring in the bars of his chart. In truth, the
student’s colored chart showed the pattern of interest better than
the non-colored chart, yet the teacher did not consider this. Hence,
I began to wonder how often this emphasis on “proper exam form”
interferes with substantive learning goals.
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D. Distinction between instruction and assessment?
When I made my first public presentation in Ireland, I flippantly
stated that “real-world problems” are important for students to en-
counter in mathematics classrooms, but they do not always make
the best exam problems. I received several surprised looks and was
later told, “We don’t teach problems that aren’t on the exam.”
However, I stand by my statement that some problems are bet-
ter for instruction than for assessment. Some mathematics problems
can help students understand the exploratory nature of mathemat-
ics, including the beauty of mathematical patterns. For example,
secondary school students can enjoy being exposed to unsolved math-
ematics problems, or figuring out how many squares or rectangles are
on a chessboard. Other problems help students understand a con-
cept more deeply, such as the locker problem, which illuminates why
a number has an odd number of factors if and only if it is a square
number?. And other problems can help students grapple with messy,
real-world applications of mathematics, where there are many con-
straints to be considered and there is rarely a single right answer.
However, these problems are not necessarily good exam questions.
Exam questions are designed to assess particular content and pro-
cesses, and exams are designed to sort students along a continuum
for college admission purposes. Exam questions must be succinctly
worded, unambiguous, solvable in a short time period and generally
should have a correct answer that is easy to mark. Hence, despite
the many benefits of having content alignment between instruction
and assessment, I propose that there should not be too tight a cou-
pling between the maths problems used in instruction and on exams.
That is, teachers should be free to use messy, engaging mathematics
problems that can teach students interesting things about mathe-
matics, regardless of whether those particular problems will show up
on the Leaving Cert.

2.1.3. What is the purpose of the exams? Of course, the above dis-
cussion raises the question of what, exactly, are the purposes of the
exams, and this is something I began to wonder about as I heard the
following remarks from teachers:

2http ://connectedmath.msu.edu/CD/Grade6/Locker/index.html (Accessed 1-4-2011)
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I can’t for the life of me figure out why there’s so
much guesswork as to what’s going to be on the ex-
ams [with Project Maths]. The results aren’t going
to be as good.

It is unfair on students. The very first day the
students start the Leaving Cert, they should know
the structure of the exam, and what types of ques-
tions they will need to answer.

It’s not fair to not allow them to use a calculator
on a test if they have been using it as a resource
in school (Regarding a university placement exam
given at orientation)

Students would freak out if the questions were out
of order.

Indeed, I was surprised at the predictability of the Irish exams,
and the common expectation that students should be able to predict
what questions will be asked and in what order. I began to wonder
what the purposes of the Leaving Cert are — to reward students’
memorization skills? To assess student understanding of mathemat-
ical ideas? To assess students’ problem solving and reasoning skills?
To help evaluate and/or improve teachers or textbooks or schools?
To predict students’ future success in university programs? To pre-
dict student success in future careers? I began to wonder whether
the predictability of the Leaving Cert exam is helping or hindering
those purposes.

Overall, T suspect it is a good thing that Project Maths is striv-
ing to make the maths exam questions less predictable with fewer
options for students to omit parts of course content. That said, I be-
came concerned at the Project Maths workshop for teachers, where
substantial time was spent on a clinometer problem that was difficult
for many students who took the Project Maths trial paper. The dis-
cussion of that problem prompted some teachers to ask insightfully
whether this was becoming just another form of “teach to the test,”
where teachers are now being coached how to prepare their students
for new, but still predictable problems. This issue of predictability
and the purposes of the exam is something for Project Maths leaders
and others across Ireland to continue to grapple with.
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2.1.4. FExam as both change lever and barrier. For Project Maths
and likely other Irish education reforms, the exam system presents
both a barrier to change and a lever of change:

Teachers in schools where students have always done
well on the exams are harder to convince.

Teachers absolutely wanted to hold on to the old
style ... They want things they can teach kids in ad-
vance. Teachers need to trust that IF they develop
the skills of the students, then they will be able to
figure out a movel question ... Students and teach-
ers had a predictable exam, and teachers could train
their students to practice for the exams. We re-
moved that predictability . ..

— Project Maths leaders

Indeed, teachers who view their role as preparing students for
exams, and who have had success in the past, are understandably
reluctant to change their instruction. Additionally, as noted pre-
viously, exams can add time pressures for teachers, making them
less inclined to try new approaches, particularly those that promote
deeper instead of broader content coverage.

But the fact that the Project Maths leaders have worked closely
with the SEC to revise the exams has provided a necessary lever of
change. The first sample exam containing Project Maths questions
made the reformers’ intentions “real” to the pilot school teachers:

Teachers could see student answers, responses on
the problems, and the teachers could see the big pic-
ture ‘Oh, we see what you want us to do.” This
document was powerful.

— A Project Maths leader

When talking with teachers, I routinely asked if they thought that
many teachers would simply ignore Project Maths and hope that it
would go away (a fairly common reaction to school reform in the
U.S.). However, I was consistently told “No,” that teachers would
need to get on board with Project Maths because of the changing
exams. Indeed, the vast majority of Irish teachers have flocked to
workshops in order to receive materials and instruction that will help
them align their instruction with Project Maths.
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Another reform that occurred while I was in Ireland was the an-
nouncement that the Irish Universities Association would give 25
bonus points for students who passed the higher-level maths Leav-
ing Cert exam?®. This, again, illustrates how the Irish exam system
has a powerful lever of change built in, allowing leaders to efficiently
address difficult problems, such as a shortage of students pursuing
higher-level maths. There is no equivalent policy lever in the U.S.

2.1.5. Credibility of the exams. The final question I raise about the
exams system stems from teachers’ responses to my questions about
the probable impact of Project Maths on students’ Leaving Cert
scores. I received several responses suggesting that the SEC will
“just make the results come out,” or in other words, that the exam
results will show whatever the DES and NCCA want them to show.
Hence, 1T began to wonder what checks and balances there are in
the Irish exam system, how much trust the Irish people have in the
exam scores, and whether bridging studies would be used to com-
pare students’ results on the old and new maths exams. And I was,
again, struck by the issue of country size, as I considered the vast
amount of specialized testing expertise necessary to create, validate,
administer, and analyze results of national exams, not to mention
the additional burden placed on the exam system by reforms, such as
Project Maths. I did not have the opportunity to speak with those at
the SEC during my short stay in Ireland, but I was pleased to learn
that the NCCA has funded a group (from the United Kingdom) to
conduct research on Project Maths’ impact on student learning. I ap-
plaud this external involvement in the evaluation of Project Maths,
and I hope this group will work closely with the SEC and make full
use of all relevant exam data.

Overall, as I talked with people from various walks of life in Ire-
land, T was struck by their love/hate relationship with the exam
system. On the one hand, the exams are the target of much com-
plaint, occasional distrust, and are a source of stress for teachers and
students. On the other hand, people were quick to defend the system
as the fairest way to allocate university slots (despite the fact that
some students can afford grinds more than others). Given the im-
portance of the exams, the SEC has tremendous responsibility and
merits ample support as it copes with the changing demands brought
on by the Project Maths reforms.

3Irish Independent, October 12, 2010.
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2.2. Textbooks. Despite the lack of any official government man-
date for the NCTM reforms in the U.S., in the early 1990s, the federal
government’s National Science Foundation chose to invest millions
of dollars in the development of textbooks aligned with the NCTM
Standards. The NSF-funded author teams included scholars with
expertise in the teaching and learning of the various relevant mathe-
matical areas (e.g., algebra, geometry, statistics, etc.). Each author
team partnered with mathematicians and school teachers as they de-
veloped, piloted, assessed and revised their text for publication. The
process generally took 4-5 years. The NSF made this major invest-
ment because of past lessons learned about the critical importance
of textbooks in maths instruction and reform. These lessons are not
specific to the U.S., as Conway and Sloane note:

The message from the TIMSS textbook study is loud
and clear: there is a mismatch in many countries
between reform goals in mathematics and the actual
mathematics embodied in textbooks Looney (2003),
in research with teachers working in the support ser-
vices for post-primary, found that they believed the
textbook was more influential than the curriculum in
making decisions about classroom teaching [5, p.31].

Given textbooks’ function as mediators between
curricular intention and implementation, a reform
of post-primary mathematics toward a more problem-
solving orientation will, it could be argued, necessi-
tate a radical overhaul of mathematics textbooks. [5,
p. 166]
Given the importance of textbooks, there are two issues that I
wish to highlight — one specific to Project Maths, and the other
more general.

2.2.1. Textbooks and Project Maths. First, the issue of textbooks in
Ireland seems politically sensitive, with Project Maths leaders seem-
ingly afraid to say anything positive or negative about any particu-
lar book. They appear to be circumventing textbooks as opposed to
leveraging them, as illustrated by these quotes:

I deliberately have not seen any of the textbooks.

I haven’t seen any [texts] so I don’t know what’s
out there — and the best thing to do is not look
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at them, so I can hand on heart say ‘I havent seen

2

any’.

The teacher needs to be autonomous and say ‘Oh,

I realize it’s all active learning’ — they need to be
able to develop this [curriculum materials] them-
selves.

— Project Maths leaders

Many of the pilot school teachers clearly struggled with the lack
of a textbook, both because of the time it took for them to plan
lessons, as well as students’ difficulty with keeping mountains of
handouts organized. However, now that Project Maths is in the
national rollout stage, there are several “Project Maths” textbooks
emerging on the market, and schools are beginning to adopt these.
I looked carefully at two of these texts and was struck by their dif-
ferences, with one text presenting traditional boxed formulas and
examples for students to follow and the other text structuring a se-
quence of investigations through which students derive the formulas.
Clearly, not all texts claiming the “Project Maths” label will help
teachers implement the type of instruction that Project Maths en-
visions. Instead of circumventing textbooks, Project Maths leaders
might need to help teachers develop tools to critically analyze these
various texts, so that teachers will select texts that help instead of
hinder the goals of Project Maths. Professional development activi-
ties that ask teachers to compare texts with a focus on the treatment
of specific topics, such as the development of the distance formula,
can promote valuable analyses and conversation among teachers.

2.2.2. Textbook development in Ireland. 1 was surprised to learn that
many Irish maths textbooks are authored by mathematics teachers
(often while they are teaching full time), with little or no substan-
tive input from mathematics education scholars or mathematicians.
Clearly, teachers have much practical teaching expertise that should
inform textbook development. But I want to offer one example of
how additional expertise is needed, and this comes, not from Project
Maths, but from the 5th class textbook my daughter used while in
Ireland.

There has been substantial research on students’ learning of ge-
ometry, including work demonstrating Van Hiele’s theory of how
students progress from viewing shapes in informal to more formal
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ways[6]. The classic example is that young children tend to think
that a square is a square because it “looks like a square.” If you
turn the square 45 degrees, most youngsters will say it is no longer a
square (it’s now a “diamond”). Hence, elementary mathematics edu-
cation experts know the importance of designing tasks that prompt
students to pay attention to the specific properties of shapes and
move beyond erroneous assumptions about shape orientation.
Given that backdrop, I was dismayed when my daughter repeat-
edly came home with assigned problems in which the textbook showed
shapes in a traditional “upright” orientation — with a horizontal
base — accompanied by the question “How many horizontal (or
vertical) lines are in a pentagon (or octagon, hexagon, etc.)?” My
daughter soon learned that to get the textbook’s expected answer,
one needed to assume that the orientation shown in the picture was
the only acceptable orientation for those shapes (i.e., there is 1 hor-
izontal line in a pentagon, 2 in a hexagon and octagon, etc.).
Obviously, mistakes and missed opportunities can be found in
textbooks all over the world, and these are just a few examples from
one book. However, in talking with teachers, including some who
were textbook authors, I grew concerned about several issues. First,
it is unclear to me how a teacher can focus on both teaching full
time and authoring a textbook, particularly one that needs to be
completed within a year (the timetable for some of the new “Project
Maths textbooks”). Second, I think both mathematics education
scholars and mathematicians have a greater role to play in at least
reviewing books, if not actually co-authoring them. Mathematics
education scholars would notice the blatant disregard for what is
known about geometry learning in the above examples. Mathemati-
cians would likely notice other issues, such as the messages that
texts convey about proof. I noticed, for example, that one of the
new Project Maths texts uses what might be considered “proof by 2
examples” — e.g., concluding that the midpoint formula holds after
working for two cases. Despite my enthusiastic support for the in-
quiry spirit of this textbook, I think mathematicians might rightly
raise cautions about students learning to generalize in this way.

2.3. Project Maths Vision? The more I delved into Project Maths,
the less sure I became about what, exactly, its instructional vision
is. In the U.S. reform movement, the push has been toward problem
solving as the primary means of learning mathematics [12, 13]. That
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is, students are given a problem (or a carefully designed sequence of
questions), and through the process of solving and discussing, they
gain understanding of intended mathematical ideas. The Project
Maths teaching and learning plans I examined were consistent with
this approach. However, after interviews with key Project Maths
players, I became less sure about the role of problem solving and
discovery learning in Project Maths.

We’re not quite into the Realistic Maths Education
approach which is, ‘Here’s a problem, let’s puzzle
our way through that.” We want more problem solv-
ing, we want to develop those skills, but we can’t go
whole hog, we’re taking a mix and a match. We’re
putting in some basic maths learning but then seeing
it applied through contexts, through problem solving.

Project Maths leader

Project Maths is more about investigational work
...it’s directed discovery learning — you give them
a path to follow, and if they follow that path, they
should get to the conclusion itself. And you’re there
to maybe jockey them along a little bit. But that’s
only 5-10 minutes of the class. The rest of it [the
lesson] is back down to what’s been working for thou-
sands of years — so it’s a bit of both.

Project Maths textbook author

There can be benefits to having room for interpretation of a reform
vision, as it allows broader buy-in to that vision. But the downside is
that teachers can read what they want to read in reform documents,
and too quickly assume that they teach as reformers intend. I ob-
served this phenomenon to varying degrees during some of my pilot
classroom visits. Consequently, it might be helpful for Project Maths
leaders to discuss distinctions among teaching “about,” “for,” and
“through” problem solving, both with each other and with teach-
ers [7]. More clarity and specificity may help spur Project Maths
teachers toward deeper dialogue and more meaningful change in the
classroom.

In addition to clarifying the role of problem solving, Project Maths
leaders may need to grapple with the question, “What is a problem”?
I noticed a tendency to equate “teaching through problem solving”
with “Realistic Mathematics,” which assumes that problems are set
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in real world situations. However, there are many good mathematics
problems that have no real world context. “Realistic mathematics”
is not the only form of problem-centered instruction. Some NSF-
funded curricula in the U.S. may offer a slightly different interpre-
tation of “teaching through problem solving,” including Core Plus,
Math Connections, and Connected Mathematics Project?.

2.4. The Challenge of Teacher Change. Research on U.S. math-
ematics education reform suggests that effective maths professional
development involves intense, sustained contact with teachers and
focuses on both the textbooks that teachers use and students’ think-
ing about mathematics [2, 4]. Pilot schools have enjoyed ongoing
contact with their RDOs, including regular school visits. The pilot
school teachers I talked with agreed that this level of support is nec-
essary, and some wondered how teachers in other schools will cope
with only a few 1-day workshops each year:

I worry an awful lot about the other schools. All
they’re getting is a few workshops. They don’t have
somebody coming into the school helping them like
we do.

— Elizabeth, pilot school teacher

In a letter written in April, 2009, the Dublin branch of the IMTA
also expressed their concerns about the scope of change and the need
for teacher support:

The existing Probability and Statistics option is an-
swered by only 2-3% of students... This means the
ezisting pool of Mathematics teachers to Higher Level
will not just have to be trained in new methodologies
but will need further Mathematics education. The
extent of curricular change is huge as confirmed by
the experience of the teachers in the pilot schools.

Professional development is time-consuming and expensive. With
Project Maths, teachers are being asked to teach material they never
learned in ways that require more — not less — mathematical confi-
dence. Additionally, almost half of those who teach post-primary
maths in Ireland have no mathematics teaching credential [15]. This

4More information about these curricula can be found at
http://www.wmich.edu/cpmp, http://www.its-about-time.com/math/index.html, and
http://connectedmath.msu.edu. (All accessed 1-4-2011).
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situation raises several questions, many of which would take ad-
ditional resources to address. Will the non-pilot teachers receive
enough support for Project Maths implementation? Should mathe-
matics content be at least as important as pedagogy in the Project
Maths workshops? Is there a way to offer additional content or con-
tent/pedagogy hybrid workshops for teachers during school days?
Should graduate courses play a larger role?

Despite these questions, I am impressed by recent reports of-
fering recommendations for the improvement of Irish teacher edu-
cation. For example, the Project Maths Implementation Support
Group (2010) argued for the creation of university mathematics con-
tent/pedagogy graduate courses to support the implementation of
Project Maths, as well as for requiring teachers to regularly partici-
pate in professional development as part of their ongoing registration
with the Teaching Council. These directions appear promising.

3. IssUEs FOR THE US 1O CONSIDER

My experiences in Ireland prompted me to regularly ask why we
do things the way we do in the U.S.. Given that this article is directed
toward an Irish audience, I will not dwell on all of my thoughts
pertaining to the U.S., but will offer a few as points of contrast with
the Irish system.

3.1. Scholarly discourse leading to policy. The U.S. has many
warring interest groups that issue reports and counter-reports about
education policy. There is a tendency for these groups to demonize
opponents, obscure facts, and use “crisis rhetoric” as a means of
persuasion. It was a breath of fresh air to read Irish mathematics
education research reports, which tended to use both previous re-
ports and the latest evidence to build toward arguments for more
effective policies. Similarly, it was refreshing to have my questions
about public relations campaigns for Project Maths met with con-
fusion (due to the absence of such campaigns) and to hear remarks
from Project Maths leaders, such as, “Positive and negative reac-
tions have contributed to very useful debate.” Although I'm sure
there are ugly politics in Irish education just as anywhere else, my
experiences there have made me more concerned about the state of
education discourse in the United States.

As just one example that contrasts with what I typically see in the
U.S., I could clearly identify a tight, 3-year progression of research



MATHEMATICS EDUCATION AND REFORM IN IRELAND 51

and discussion leading up to Project Maths, as I read through the
following four reports:

e Inside Classrooms: The Teaching and Learning of Mathe-
matics in Social Contexrt [8] concluded that much of Irish
mathematics instruction centers around teacher lecture, me-
morization of procedures, and drill.

o International Trends in Post Primary Maths Education: Per-
spectives on Learning Teaching and Assessment [5] discussed
a variety of international initiatives, highlighting the trend
toward more problem-centered mathematics instruction.

o A Discussion Paper: Review of Mathematics in Post Pri-
mary Education [9] was a companion to the International
Trends report and outlined the current state of mathematics
education in Ireland as a way of fostering discussion. This
was distributed to all schools and colleges as the start of
a consultation process that involved an online survey and
focus group meetings with parents, the IMTA, etc.

o Review of Mathematics in Post-Primary Education: Report
of the Consultation [10] summarized the results of the dis-
cussion process.

Unlike many reports in the United States, these Irish reports pre-
sented evidence and raised questions to spur discussion, progressively
building toward a collective understanding. Even more impressive is
the fact that the reports culminated in the creation and implemen-
tation of a major national reform.

3.2. Thoughtful approaches to policy implementation.
Project Maths teachers and leaders impressed me with their wise,
long-term perspectives on reform, often expressed in response to my
queries about how they will know if Project Maths “is working:”

I think it’s far too soon to say that it’s working.
From my own experience, I'm only teaching Project
Maths full time this year, and that’s to students who
have no history learning in this way. So in 2 years
time, I would expect to see differences — or in 3
years time, when things get more smooth.

Ned, Project Maths pilot teacher

The proof in the pudding will be after students
have been through the entire program — students
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won’t have emerged from the system until 2017 —
we said at the start that it will be 7-10 years before
the whole system is in place. But the benefit of stag-
gering in like this is that it gives time for the system
to settle in — it would have been a nightmare to shift
everything over all at once.

Project Maths leader

Project Maths’ staggered implementation, beginning with 24 vol-
unteer pilot schools and introducing 1-2 mathematics strands per
year, seems a smart approach, allowing 2 years in which to work
through major issues before scaling up to the rest of the country.
Similarly, I was impressed at the thoughtful way in which a maths
bonus points reform was introduced, with an announcement made in
2010 that the policy would begin in 2012 on a four-year trial basis®.

In the U.S., unreasonable expectations of quick results have too
often led to the rapid abandonment of policies, along with pendu-
lum swings in education rhetoric and reform. This has created the
popular “wait for it to go away” response among educators. Indeed,
reform implementation takes time, and seeing the effects of that im-
plementation takes even longer. The U.S. could learn much from
these Irish examples of thoughtful policy introduction.

3.3. Exams. My time in Ireland gave me an appreciation for some
aspects of the U.S.” relatively low-stakes exam system, yet, I did
begin to grapple with several questions. First, I began to wonder why
the U.S. allows private testing groups — as opposed to a government
body — to determine the content of college entrance exams. These
exams could provide a focal point for public discourse, as well as a
key policy lever that is missing in the U.S. (although I do fear that
this lever could be over-used if subject to the whims of U.S. policy
makers).

Second, I began to question the timing of U.S. exams, which
generally occur before students’ final year of high school, making
“senioritis” (students having little regard for their senior year) a
problem among U.S. students. In fact, the college testing, applica-
tion and selection process occurs on a completely different timeline,
often spanning two or more years in the U.S., as opposed to only
the summer months following secondary school in Ireland (however,

5Donnelly7 K. (October 12, 2010). 25-point bonus for passing honours maths,
Irish Independent.
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there is no “transition year” in the U.S.). I am still considering the
trade-offs of each approach.

Finally, as I talked with Irish teachers who expressed great con-
cern for their students’ performance and future opportunities, I be-
gan to wonder about the current situation in the U.S., which tends
to place teachers in a very difficult position of teaching to state-level
tests that are high-stakes for themselves, but low-stakes for their
students. This situation is intensifying amid proposals linking U.S.
teachers’ salary to their students’ performance on such tests. Watch-
ing teachers and students who are so clearly on the “same team” in
Ireland has made me think more critically about the U.S. approach
to high-stakes testing.

PARTING WORDS

Overall, I am grateful to the Project Maths leaders and teachers
in Ireland who welcomed me warmly and shared their thoughts with
me openly. I am also grateful to DCU and CASTeL for hosting
my visit. I was consistently impressed by the professionalism and
collegiality of Ireland’s mathematics educators, at the elementary,
secondary and university levels. I look forward to seeing the fruits of
the Project Maths team’s labours as I continue to watch with keen
interest from the other side of the pond.
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Message from the EMS

You may be interested to know that the European Mathematical
Society has created a multi-lingual mathematical website with the
aim of raising public awareness (RPA) of Mathematics:
www.mathematics-in-europe.eu

It provides information and help for everyone interested in Mathe-
matics. Visitors to the site can find articles on various aspects of the
subject including history, philosophy, mathematical professions, and
research. The next step is to prepare a database for teachers and to
collect helpful information for schoolchildren.

The EMS has requested that those interested in collaborating on
this project, to continue to successfully develop and maintain the
site, email the chair of their RPA committee:
behrends@math.fu-berlin.de



