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From Your Council

From the Editor’s Desk

Gladys Sterenberg

This issue of delra-K showcases writing by teacher educators, mathematicians, and graduate and undergradu-
ate education students. This collection of articles is a reminder of the rich heritage of researching and teaching
mathematics that we share in Alberta. Despite challenges related to grading policies and back-to-the-basics
movements that have been highlighted in the media recently, teachers are engaged in creating learning oppor-
tunities for their students that embrace fluency and conceptual development of mathematics.

Ronald Persky provides a glimpse into retention and grading policies at the postsecondary level. These mir-
ror much of the Alberta scene, especially in light of the grading controversy in Edmonton.' As we enact the
ministerial order on student learning, which requires teachers to attend to the development of engaged thinkers,
ethical citizens and an entrepreneurial spirit, I think our understanding of assessment will continue to
deepen.*

Lisa Sauder and Marina Spreen each present current research on topics emerging from their teaching practice.
Their work as graduate students demonstrates the strong presence of teacher researchers in our schools.

Nico Higgs and Egan Chemnoff interrogate the importance of pedagogical content knowledge for math teach-
ers, from a Saskatchewan perspective. Their review of the literature and programs has similar implications for
teaching mathematics in Alberta. In light of the explicit inclusion of basic facts in the K—6 mathematics program
of studies, these authors remind us that a robust mathematical background in professional knowledge is
necessary.

Jessica Shaw and Maxine Elter offer an idea for integrating Aboriginal perspectives into math. The idea
emerged from their practice and from Maxine's experiences in an undergraduate teacher education program.

Finally, | review Mathematical Maodels for Teaching: Reasoning Without Memorization, by Ann Kajander
and Tom Boland. This book presents teaching ideas that are timely for teacher educators, teachers and educa-
tion students as we navigate the changing landscapes of assessment, fluency and conceptual understandings,
as well as the professional learning of math teachers.

[ am encouraged by the professional learning demonstrated in these articles, and I appreciate the consistent
focus on teaching and learning mathematics. I am proud to be a teacher in Alberta during this time of transition,
and [ look forward to hearing from you as you share your readers’ responses, book reviews, student work. and
research and teaching articles.

Notes

1. For a reminder of whal was in the news in carly September, sec www.cbe.ca/news/canada/edmonton/lynden-dorval-fircd-for-
giving-zcros-treated-unfairly-appeal-board-rules-1.2751007 (accessed November 24. 2014).

2. The ministerial order on student learning can be found at http://education.alberta.ca/department/policy/standards/goals.aspx (ac-
cessed November 24, 2014).
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Readers’ Responses

Are There Any Questions?

Ronald Persky

Although I have spent my career teaching math-
ematics, thisarticle has nothing to do with mathemat-
ics. It is about teaching and learning, and it can be
applied to an English, history or math class.

It should be said at the beginning that I have done
no extensive survey. The observations herein are
based on recent experiences at three universities, and
these observations do no more than invite a response
from anyone reading this.

Start at the top and call it trickle-down economics.
At University X, Y orZ, the administration (president,
vice-president, provost) receives statistics that gener-
ate frowns. Our students are dropping out or transfer-
ring, and we need to act. The initiative will always
come from the administration. For the faculty, attri-
tion is normal—nothing unusual, nothing noteworthy.
For the administration, it means losing dollars, and
that is always noteworthy, even if the current statistics
are in line with the average over the past 10 years.

What to do? The provost calls ameeting of the deans.
The deans call meetings with the department chairs. The
chairs call departmental meetings. In the meantime, a
new office has been created: the Office of Retention.

Back to the departmental meetings. The discussion
goes as follows:

CHAIR. We have a problem. It’s called retention.

FacuLTy MEMBER. Over the last 10 years, my grade
distribution has been pretty much the same.

CHAIR. That doesn’t make it good.

FAacuLTy MEMBER. Do you mean all my Fs and Ds
should have been Bs and As?

CHAIR. Somewhat.

Facurty MEMBER. What have I been doing wrong?

CHAIR. You need to be more responsible for the per-
formance of your students.

FacuLty MEMBER. Do you mean that if a student really
doesn’t want to be in this class, or even at this uni-
versity, it is my responsibility to convince him
otherwise?

CHAIR. At least try to increase his motivation in order
to give your class a chance for success.
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And so it goes. There are lots of reasons a student
does poorly. Here are a few:

¢ *“I never was interested in academics, but I'm not

ready to be independent of Mom and Dad. It’s a

scary thing leaving home and being on my own.”
* “Peer pressure is what put me in university.”

* “My parents would only support me if I went to
university.”

e “TI"'m here, but I really don’t know what I wanttodo.”

» “I have a positive attitude about every form of
entertainment you can imagine.”

From my tone, you may think that I disagree with
the thinking of the administration. To the contrary, 1
have nothing against a professor trying to give students
more motivation to do well and remain at the univer-
sity. If astudent’s grade is A, B or C, the student leaves
the class with a better attitude than if it were F or D.

So what are professors to do in order to increase
interest and motivation that they haven’t already been
doing over the past 15 years? That brings us to the
main object of this note. I have seen an increase in
making homework part of the student’s grade. The
professor collects homework (say, once a week) and
uses it to determine a percentage of the grade. There’s
nothing wrong with this. But what I have seen is a
weekly assignment being given and then collected
one week later. There is no work done to cover that
day’s lecture and, consequently, the professor never
opens the next class asking, “Are there any ques-
tions?” Even on the day the assignments are collected,
the professor does not ask for questions.

What is wrong with this picture? From the stu-
dent’s point of view, it is the lack of daily motiva-
tion—that is, "Give me something that will motivate
me to think about today’s lecture. And when I return,
ask me if I have questions. I almost certainly will.”

And so this note ends with an appeal to professors
who use homework as part of the grade: do a mixture.
Provide work to be done after today’s lecture and
discussed at the next class, as well as work to be col-
lected over some time period.



Seven Pointers for Teaching Mathematics

Marlow Ediger

Mathematics has its roots deep in the soil of ev-
eryday life, and it is basic to our highest technological
achievements. Even though almost everything of a
concrete character is mathematics, it is the most ab-
stract and the most hypothetical of the sciences. In
fact, mathematics isa human science. [tis the numeri-
cal and calculation part of a person’s life and knowl-
edge. It helps provide exact interpretation of ideas
and conclusions. [t deals with quantitative facts and
relationships, as well as with problems involving
space and form. It also deals with relationships be-
tween magnitudes. Mathematics has always held a
key position in the school curriculum, because it has
been held to be indispensable to the educated
(Savithiri 20006).

Since mathematics is a vital academic discipline,
the teacher must study and analyze difficulties faced
by students in mathematics. The problem areas must
be remedied using the best methods of teaching pos-
sible. In an exact field of endeavour, it is important
to emphasize accuracy.

Having supervised student teachers for 30 years,
[ have identified seven major problem areas related
to student achievement and progress in learning
mathematics.

1. Students do not understand what is taught.

For example, students fail to attach meaning to
reducing fractions to lowest terms. With teacher as-
sistance, the student may show concretely that two-
thirds is equal to six-ninths by placing a large congru-
ent circle divided into thirds over a circle divided into
ninths. Thus, the learner comes to understand that when
we multiply the numerator and denominator by the
same number, the value of the fraction does not change.

2. Students fail to read storv problems correctly.

If students are not able to read story problem con-
tent correctly, there are several ways to help. including
* reading the problem aloud with those who are

experiencing difficulty (students should follow the

printed text during the read-aloud),
* assisting the student with phonetic analysis and con-
text clues in order to identify unknown words, and
» pronouncing individual words as needed for stu-
dents as they are reading silently.

. Students copy numerals incorrectly from the text-
book when engaged in addition, subtraction,

(93]

multiplication or division, as well as when solving

a story problem.

This miscopying may include making reversals,
as in the case of dyslectic children. Teacher assistance
and peer teaching, in an atmosphere of respect, should
gradually help learners achieve more optimally.

4. Students hurry to complete an assignment, thus
making various kinds of errors.

Here, students need help with proofreading their
completed work. Peer editing or help from a teacher’s
aide is beneficial.

S. Students fail to reflect on the kinds of errors made.

Students must analyze why they are having diffi-
culty. This emphasis on wiy helps them refrain from
making the same errors. If aconcept is not meaningful
to students, it should be retaught. Concepts form
generalizations, and generalizations must be mean-
ingful in order to be useful in problem solving. Stu-
dents, upon reflecting and with teacher guidance,
might well determine effective approaches for doing
accurate work in mathematics.

6. Students do not use logical thinking.

Correct reasoning must be emphasized. Reasoning
allows for quality sequencing in doing mathematics.
There is order, then, in pursuing answers when using
the commutative and associative properties of addi-
tion and multiplication, or the distributive property
of multiplication over addition. Logical thinking is
inherent, here, and in the solving of problems involv-
ing in-depth thinking. Logical thinking should be
emphasized from kindergarten, such as with greater
than, lesser than and equal to. With this foundation,
more complex ideas should accrue sequentially in
succeeding grade levels.

7. Students must experience challenge in ongoing
lessons and units of study, yet feel successful in
mathematics.

Wholesome attitudes toward mathematics are
developed under these circumstances. Optimal prog-
ress should be a result.

Reference

Savithiri, V. 2006. “Impact of Metacognitive Strategies in En-
hancing Perceptual Skills Among High School Students on
Leaming Geometry.” PhD diss, Alagappa University.
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Feature Articles

Mathematical Discourse in the
French Immersion Classroom

Lisa Sauder

Mathclassbegins,and I ask my students questions,
trying to encourage dialogue or discourse as we at-
tempt to solve a problem. “Je ne comprends pas” (]
don’t understand”) and “Je ne sais pas comment dire”
(“I don’t know how to say”) are often the first com-
ments out of my students’ mouths.

I’'m frustrated. Mathematical discourse helps stu-
dents extend their thinking, link mathematical con-
cepts, and develop language skills and vocabulary
(Alberta Education 2007). However. as an elementary
French immersion teacher, I know that creating an
atmosphere that encourages mathematical discourse
can be challenging.

I often find myself rushing to the aid of my stu-
dents, giving them not only vocabulary but also
strategies. I habitually end up doing much of the work
for them, which has driven me to search for strategies
that will help me facilitate mathematical discourse in
my elementary French immersion classroom. Finding
strategies specific to French immersion is no easy
task, but much research has been done on the impor-
tance of mathematical discourse and on its character-
istics, as well as on second language acquisition
(SLA) (Hufferd-Ackles, Fuson and Sherin 2004,
Moschkovich 2012; Yackel and Cobb 1996). We will
examine these aspects as we consider how French
immersion teachers can promote mathematical dis-
course in the classroom.

According to the National Council of Teachers of
Mathematics (NCTM 1991, 34), discourse refers to
“the ways of representing, thinking, talking, agreeing
and disagreeing.” The NCTM's communication stan-
dards place importance on students being able to
organize their thinking through communication, to
communicate clearly and coherently (with the teacher
and with peers), and to evaluate the thinking and
strategies of their peers.'

Creating effective mathematical discourse in
a classroom setting requires skills and knowledge
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related to student learning and how to effectively
teach mathematics. This task can be complicated by
the fact that students in French immersion are learning
a second language and often lack the vocabulary and
confidence needed to participate in discourse.

Alberta Education’s (2014) Handbook for French
Immersion Administrators states that a successful
French immersion program includes ongoing devel-
opment of French-language skills. such as speaking
and listening, in all subject areas. Developing these
language skills in mathematics is not always a priority
for teachers because of the challenges it presents.
Discourse, however, is clearly an important part of
Alberta’s mathematics program of studies (Alberta
Education 2007). Three of the seven mathematical
processes outlined in the program of studies expect
students to “communicate in order to leam and ex-
press their understanding,” “connect mathematical
ideas to other concepts in mathematics” and “develop
and apply new mathematical knowledge through
problem solving™ (p 4). While French immersion
teachers may see the value of using discourse in
mathematics, it is not always something that comes
naturally to teachers and students.

The NCTM process standards recommend that
students communicate with each other, not just with
the teacher. Communicating with peers allows them
to organize and justify their thinking. The teacher’s
role as a facilitator means that he or she must guide
discourse and create meaningful opportunities for
students to share and justify their mathematical think-
ing. and students need to actively listen and respond
not only to the teacher but also to their peers.

There are, in fact. many strategies French immer-
sion teachers can use to promote mathematical dis-
course. First, they can help students connect mathe-
matical understanding to language, especially in the
SLA classroom. Second, it is imperative that social
and sociomathematical norms be established from


















Gender and Mathematics:
How to Control an Uncontrollable Variable

Marina Spreen

Many education researchers have pursued the topic
of gender, especially in the field of mathematics.
Gender is one of the few variables policy-makers,
schools and teachers cannot control or change. How-
ever, as analyzing standardized test results has repeat-
edly shown, not only do boys and girls perform dif-
ferently when completing mathematical questions but
most boys continue to outperform girls in a variety
of mathematical areas (Aunola et al 2004; Carr et al
2008; Council of Ministers of Education, Canada
[CMEC] 2012; Preckel et al 2008).

As I contemplated gender in mathematics and
reflected on the research studies and assessment re-
sults, I began to wonder why girls get lower marks
in mathematics than boys do. I thought about my
Grade 3 class, and I considered the possibility that
researchers would find similar results with my stu-
dents. As quickly as I conceived the thought, I felt
appalled. Because I strongly believe that boys and
girls are equal in their ability to learn any given sub-
ject. the only explanation for such assessment results
would therefore be that I do not support my female
students and my male students equally in their quest
to discover the world of mathematics. Since I am
passionate about leaming and teaching mathematics,
this thought saddened me. Unfortunately, many young
girls across the country seem to be receiving insuf-
ficient support from their math teachers, as the latest
results of the Programme for Intenational Student
Assessment (PISA) indicate (CMEC 2012). As an
education professional, I find this situation unaccept-
able. For the sake of not only the girls in my classroom
but also my own two daughters, I have undertaken a
journey of inquiry into the issue.

In my quest, I found that education researchers
have revealed four possible reasons for gender dif-
ferences in mathematics performance in the elemen-
tary years:

* Gender-specific leaming approaches and strategy
preferences

* Gender differences related to motivation and com-
petence belief

* Gender-biased assessment procedures and tools

* Gender-biased teacher beliefs and conduct
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These factors may at first glance appear to be
separate and unrelated, but they are in fact closely
linked, and they create a complex and compelling
argument tor why gender is such a powerful variable
affecting students’ ability to learn mathematics, from
as early as Grade 1. Here, [ examine these underlying
causes of gender differences in mathematics perfor-
mance while exploring practical classroom strategies
for limiting or avoiding the impact of gender, specifi-
cally in the elementary mathematics classroom.

Gender-Specific Learning
Approaches and Strategy
Preferences

Educators, regardless of which age group they
work with, have long known thatboys and girls learn
and play differently (Cherney and London 2006;
Gurian 201 I; Gurian and Stevens 2006; James 2009).
Generally, boys tend to thrive in a competitive envi-
ronment in which their peer group drives them to do
their best, whereas girls are much more interested in
taking a cooperative approach and are often more
concerned about the well-being and success of others
(Bonomo 2010). In their review of the assessment
data, literature and research done on gender differ-
ences in mathematics, Geist and King (2008, 46) point
out that “girls use cooperation more than a competi-
tive approach and are less concerned with being ‘first’
or ‘best’ and more with being sure the needs of their
close friends are met as well as their own,” whereas
boys “function better in a competitive environment
(such as number grades on worksheets and tests and
teacher recognition)™ and therefore “have the advan-
tage in a traditional classroom.”

However, the differences between boys and girls
do not end there. An overwhelming amount of evi-
dence points to a clear distinction between boys’ and
girls’ preferred use of strategies when completing
mathematical tasks (Bailey, Littlefield and Geary
2012; Hickendorff et al 2010; Imbo and Vandieren-
donck 2007). For example, Carr et al (2008) discov-
ered that girls favour the use of manipulatives when
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Content Knowledge for Teaching
Mathematics: How Much Is Needed and
Are Saskatchewan Teacher Candidates

Getting Enough?

Nico Higgs and Egan J Chernoff

What makes a good math teacher? A dichotomy
often emerges when this question is asked—one that
pits two hypothetical math teachers against each
other. Is the teacher who is an expert in math but not
very skilled in pedagogy better than the teacher who
knows very little about math but is highly skilled in
pedagogy? Various arguments are thrown around,
usually with both sides eventually conceding that an
effective math teacher needs at least a decent under-
standing of both math and pedagogy.

Yet the debate continues. In this article, we con-
sider the research on the topic of how much math
knowledge teachers and teacher candidates need in
order to effectively teach math. We begin with a re-
view of the research and theories on the importance
of mathematical knowledge for teacher candidates.
Then, we analyze how they fit with the currenteduca-
tion that teacher candidates are receiving (with a
special focus on the University of Saskatchewan and
local school divisions). We conclude with a discussion
of the implications for aspiring math teachers.

A Brief Look at the Literature

It may seem that if teachers have greater mathe-
matical knowledge, they will be more effective math
teachers and their students will be more successful
in mathematics; however, research has shown that
this is not the case. Begle (1979) measured teachers’
mathematical knowledge (determined by the number
of postsecondary courses taken) against student
achievement, and found no positive correlation. The
Third International Mathematics and Science Study
(TIMSS) reported that American students in Grade 4
were adequate and those in Grade 12 were poor at
mathematics (US Department of Education 1997,
1998). To see if teacher training had an effect onthese
results, the US Department of Education (1996, 1997,
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1998) conducted a study that found that the training
and knowledge of teachers in the United States were
comparable to those of their counterparts in other
countries, which seems to suggest that teachers’
mathematical knowledge has no effect on student
achievement (Howe 1999).

In institutions of higher learning, teachers learn
increasingly abstract concepts and are able to pass
math courses without leaming how to increase un-
derstanding of more elementary material (Fi 2003).
Researchershave investigated teachers’ mathematical
knowledge and have found evidence that mathemati-
cal knowledge does. in fact, play a vital role in stu-
dents’ learning of math (Ball 1990, 1991; Ball, Hill
and Bass 2005; Ball, Lubienski and Mewborn 2001;
Ball, Thames and Phelps 2008; Conference Board of
the Mathematical Sciences 2001; Hill, Rowan and
Ball 2005; Ma 1999). However, teachers require a
different type of understanding—an understanding
that they do not necessarily obtain in postsecondary
math courses.

Much of Ball’s research, and that of Hill and Ma,
is built upon Shulman'’s (1986, 9) definition of pedu-
gogical content knowledge:

The most useful forms of representation of those
ideas, the most powerful analogies, illustrations,
examples, explanations, and demonstrations—in
a word, the most useful ways of representing and
formulating the subject that make it comprehen-
sible to others. . . . Pedagogical content knowledge
also includes an understanding of what makes the
learning of specific topics easy or difficult: the
conceptions and preconceptions that students of
different ages and backgrounds bring with them
to the learning of those most frequently taught
topics and lessons.

Shulman defines, in essence, a discipline of study for
teachers different from their subject area and general
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Teaching ldeas

Aboriginal Hand Games and Probability

Jessica Shaw and Maxine Elter

Objective

The purpose of this lesson is to integrate the tradi-
tion and culture of Aboriginal hand games with the
probability outcomes of Alberta’s Math 8 curriculum.
This is meant as a wrap-up project to summarize all
understanding in this topic.

Specific Learner Outcome
The following outcome from Alberta’s Math 8
program of studies is covered:

 Statistics and Probability: Solve problems involv-
ing the probability of independent events.

Time Required
* Approximately 80 minutes

Materials

¢ Two blankets

e Pebbles/stones for each student
e Sticks

* Aboriginal drumming

Lesson

Introduce this topic by providing students with
information about the tradition and culture of Ab-
original hand games. It would be beneficial to bring
in an Aboriginal elder from the community in which
you reside to help you address the historical, cultural
and community aspects of this cross-curricular activ-
ity. The knowledge and guidance of Aboriginal elders
are vital to the success of any Aboriginal traditional
teaching. In many communities, elders (or knowledge
keepers) are identified by the community population
in which they reside. Resources such as the First Na-
tions, Métis and Inuit liaison worker in your school;
a Native Friendship Centre; Aboriginal interagencies;
and Child and Family Services offices can help locate
an Aboriginal elder. If an Aboriginal elder is not
available, the rules and play for Aboriginal hand
games, as well as demonstrations, are available from
the following online resources:
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* Dene Games (http://denegames.ca/introduction/
index.html)

e *“‘Hand Games Prove Popular for Everyone” (www
.ammsa.com/publications/alberta-sweetgrass/
hand-games-prove-popular-everyone)

e “Dene Hand Games Tournament Takes Off in
Whati, N.W.T” (www.cbc.ca/news/aboriginal/
dene-hand-games-tournament-takes-off-in-whati-
n-w-t-1.2547769)

* “Aboriginal Hand Games All About Mind Trick-
ery” (www2.canada.com/edmontonjournal/
news/story.html?id=39c4ea22-8a80-405f-8b82-
1bdd86b37052)

An Aboriginal hand game is a community game
played with traditional hand drums, sticks, stones and
blankets. It is based on the simple concept of hiding
objects and using elaborate hand signals and gestures
to both hide the object and find the object. Two op-
posing teams attempt to deceive each other through
chanting, body movements and hand movements. A
long time ago Aboriginal peoples would gather sev-
eral times during the year to celebrate seasonal
changes and special events (such as births, passings
and joinings). Aboriginal hand games were played at
these events in celebration and as friendly competition
between communities. This math lesson explores this
traditional game’s relevance to mathematical
probability.

Give students an opportunity to play one round of
the game so that they are familiar with strategy and
game play. This could take a whole class period or
more, and could include a short written reflection
about game strategy or whatever students noticed
about succeeding in the game.

Then, have a class discussion based on the follow-
ing questions:

* What is the probability that you can choose the
correct hand for one person? [Answer: 0.5, 1/2,
5091
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Success by Numbers:
Math Competitions Help Prepare
Students for Challenges Ahead

Johan Rudnick

Math is often misunderstood and maligned, espe-
cially by students. Math is dull and boring. Math is
way too hard. Math is anything but cool. At the same
time, math can be fun and rewarding. Math can be
beautiful and creative. And, perhaps most important,
math can nurture strong analytical and problem-
solving skills—key ingredients for career success.
One tool for bridging the gap between general percep-
tions and critical reality is the math competition.

Since 1969, the Canadian Mathematical Society
(CMS) has been staging national math competitions
to encourage students to explore, discover, and learn
more about mathematics and problem solving. Along
the way, thousands of students have become more
comfortable with math and more confident about what
they can achieve. The most popular of the CMS na-
tional competitions is the Sun Life Financial Canadian
Open Mathematics Challenge, which is held in No-
vember each year.

Why Math Competitions?

Math competitions are a primary extracurricular
activity that can both stimulate and cultivate student
interests. Like sports, whether for recreation or com-
petition, math competitions require basic knowledge
and understanding. Coupled with discipline and
practice,exercising math skills will lead to improved
self-confidence, enjoyment and success. And math
competitions are much more than just an intellectual
pursuit for gifted students. A good math competition
provides opportunities for “Hey, I can do that'"" and
nurtures the attitude of “Now maybe 1 can try that!”

Teachers play a critical role in math education, and
competitions represent much more than another op-
portunity to organize. Most math competitions pro-
vide a plethora of supplementary resource materials,
including sample and past problem sets, weekly or
monthly problems, and other resources. In the case
of the CMS, the resources are quite diverse. There is
the book The Alberta High School Math Competitions
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1957-2006: A Canadian Problem Book, edited by
Andy Liu (Mathematical Association of America/
Canadian Mathematical Society, 2009). For shorter
treatments, there is the book series A Taste of Math-
ematics (ATOM) and the international problem-
solving journal Crux. There is also the Problem of
the Week (http://cms.math.ca/Competitions/
COMC/2014/potw.html). And then there are the CMS
math camps (for example, the Alberta/CMS Math
Camp held in August for Grades 7-10 participants.
These resources are valuable and rich tools in their
own right, and they can be tailored to classroom or
student interests.

Teachers can choose from many math competi-
tions. Some are offered by a university, such as the
Centre for Education in Mathematics and Computing
(CEMC) contests at the University of Waterloo. Oth-
ers are designed for regional or provincial partici-
pants, such as the Edmonton Junior High Math
Contest. The CMS national math competitions are
built on partnerships with universities across Canada;
in Alberta, the CMS partners with the University of
Calgary.

The Competitions

Sun Life Financial COMC

The Sun Life Financial Canadian Open Mathemat-
ics Challenge (COMC) is a flagship national competi-
tion open to any student in any location at any grade
level. It attracts thousands of participants from across
Canada and internationally each year. Although the
competition is targeted at upper-level high school
students, performance awards are available for mul-
tiple grade levels. Furthermore, every student in
Canada who participates is equally eligible for prizes.
Top-performing students receive plaques and certifi-
cates, and their school receives a plaque as well.
Graduating students who perform well may be con-
sidered for scholarships, and other students are eligible
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Alberta High School Mathematics
Competition 2013/14

The Alberta High School Mathematics Competition

is & two-part competition taking place in November

and February of each school vear. Book prizes are
awarded for Part I, and cash prizes and scholarships
for Part 1. Presented here are the problems and
solutions from the 2013/14 competition.

Part |
November 19, 2013
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Of the first 100 positive integers I, 2, .. .,
the number of those not divisible by 7 is
(a)14 (b)I1S (c)85 (d)86 (e)noneofthese

The total score of four students on a test is 2,013.
Ace scores one point more than Bea, Bea scores
three points more than Cec, and Cec scores two
points more than Dee. None of their scores are
divisible by

(@3 ()4 (5 (1l (e)23

Of the following five fractions, the largest one is
1 2 3 1 5
@75 () 130 (©) 225 (@) 599 (€) g

Two teams, A and B, played a soccer game on
each of seven days. On each day, the first team to
score seven goals won. There were no ties. Over
the seven days, A won more games than B. but B
scored more goals than A overall. The difference
in the total number of goals scored by B and A is
at most

(a)17 ()18 (c)19 (d)20 (e)none of these

ABCD is a quadrilateral with AB = 12 and
CD = 18. Moreover, AB is parallel to CD, and
both ZADC and £BCD are less than 90°. P and
Q are points on side CD such that AD = AP and
BC =BQ. The length of PQ is

(a)6 (b)7 (©)8 (@9 (e)l0

Each of four cows is either normal or mutant. A
normal cow has four legs and always lies. A mu-
tant cow has either three or five legs and always
tells the truth. When asked how many legs they
have among them, their respective responses are
13, 14, 15 and 16. The total number of legs among
these four cows is

(a)13 (b)l4 (c)l5

(d) 16 (e) none of these

10.

13.

Leta and b be positive integers such thatab < 100
and a/b > 2. Denote the minimum possible value
of a/b by m. Then we have

(@Aym<215 (b)2.15S<m<?22
d)22<m<225 (e)m=2.25

Let ABCD be aquadrilateral with Z/DAB = ZCBA
= 90°. Suppose there is a point P on side AB
such that ZADP = ZCDP and ZBCP = ZDCP.
If AD = 8 and BC = 18, the perimeter of the
quadrilateral ABCD is

(a)70 (b)72 (c)74

(c)ym=22

(d)76 (e)78

. Two bus routes stop at a certain bus stop. The A

bus comes at one-hour intervals, and the B bus
comes at regular intervals of a different length.
When Grandmarests on the bench by the bus stop,
one A bus and two B buses come by. Later,
Grandpa rests on the same bench, and eight A
buses come by. The minimum number of B buses
that must have come by during that time is

(a) fewerthan4 (b)4orS (c)6or7 (d)8or9
(e) more than 9

Suppose that 162" = ¢*, where a and b are positive
integers. The number of possible values of a is

(a)2 (b)8 (c)ll (d)16 (e)24

. The following five statements are made about the

integers &, b, ¢, d and e: (1) ab is even and c is
odd, (2) beiseven and d is odd, (3) ¢d iseven and
e i1s odd, (4) de is even and « is odd, and (5) ea is
evenand b is odd. The maximum number of these
statements that may be correct is

(al ()2 ()3 (M4 (e)5

. A very small cinema has only one row of five

seats, numbered | to 5. Five moviegoers arrive
one at a time. Each takes a seat not next to any
occupied seat, if this is possible. If not, then any
seat will do. The number of different orders in
which the seats may be taken is

(a)24 (b)32 (c)48 (d)64 (e)72

Let fix) =x"+ x + |. Let n be the positive integer
such that fin) = A20)A21). Then the number of
distinct prime divisors of n is

(a)l ()2 (¢)3 (d)4 (e) morethan 4
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Calgary Junior High School
Mathematics Contest 2014

The Calgary Junior High School Mathematics
Contest takes place every spring. The 90-minute
exam is primarily for Grade 9 students; however, all
junior high students in Calgary and surrounding
districts are eligible. Participants write the examn in
their own schools. School and individual prizes
include trophies, medals, a cash award to the student
achieving the highest mark, and the opportunity for
the top students (and their teacher sponsors) to
attend a banquet at the University of Calgary. The
38th annual contest took place on April 30, 2014.

Part A: Short Answer

]

. From the set {2, 3,4,5,6,7,8,9,10,11, 12} all

prime numbers are removed. How many numbers
are remaining?

. Alex, Betty and Chi have a total of 87 candies. If

Chi gives four candies to Betty and three candies
to Alex, they each then have the same number of
candies. How many candies does Chi start with?

. Roll three dice so that each die shows one number

from 1 to 6, and multiply these three numbers
together. What is the smallest positive even number
which cannot be obtained?

. A glass in the shape of a cylinder is 10 cm high

and 15 cm around, as shown. The glass has a logo
on it occupying 2% of the curved side of the glass.
What is the area (in square centimetres) of the
logo?

15 ¢cm

10 cm

. A book has 200 pages. How many times does the

digit 5 appear in the page numbers?

. A home has some fish, some birds and some cats.

All together there are |15 heads and 14 legs. If the
home has more than one of each animal, how many
fish are there?
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7

8

9.

. A ceiling fan has blades 60 cm long, and rotates
at a rate of two revolutions per second. The speed
of the end of a blade can be written in the form
Nmem/s, where N is a positive integer. What is N7

. In the diagram below, similarly marked segments
are equal in length. Find the length of the segment

PQ.

8

Ruby cuts seven equal-sized round cookies from
a big round piece of cookie dough, as in the dia-
gram. What fraction of the original cookie dough
is left?

Answers

S i e

6

36

14

3

40

.10
Solution

Let there be F fish, B birds and C cats. From the
legs, we get2B+4C=14,s0B+2C="7, and from
the heads F + B + C = 15. Now there are more than
one of each type. so there are at least two birds.
But then there can be at most two cats, so C =2
and B = 3. From this, we get F =15-2-3=10.
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Part A: Multiple Choice

L.

Which of these numbers is greater than its
reciprocal?
(a) —1.5
(e) 2/5

(b) 0.995 (c) -99.9% (d) 0.3

. What number is doubled when 3/4 of it is sub-

tracted from 997

(a)32 (b)36 (c)40 (d)44 (e)52

. A target is made of dark and

white strips of equal width, as
shown. If a dart is thrown and
lands randomly inside the target,
what is the probability that it will
land on white?

(a) 2/5 (b) 3/8
(c) 4/9 (dy 1/2
(e)1/3

. How many two-digit whole numbers less than 40

are divisible by the product of their digits?
(a)5 (b)4 (c)3 (d)2 (e)morethan5

. A florist has 72 roses, 90 tulips and 60 daffodils,

and uses all of them to make as many identical
bouquets as possible. How many flowers does the
florist put in each bouquet?

(@6 ()18 (c)24 (d)29 (e)37

Solutions

I (a)—lf:<—

9

14
200

199

199

(b) 200

(c) — 999 S —

1,000

1,000
999

(d)§<3

c\ 2 5
©5<2

The answer is (c).

2. Let n be the number.

2n =99 — 3/4(n)
11n/4 =99
n =236

The answer is (b).
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. The shape can be divided into 45

individual squares. The white
squares are 18/45 = 2/5 of the
entire target. The answer is (a).

. There are exactly five of them: 11, 12, 15, 24 and

36. The answer is (a).

. Find the greatest common factor; GCF (72, 90, 60)

= 6. This gives six bouquets with 12 roses, 15 tulips
and 10 daffodils—a total of 37 flowers in each
bouquet. The answer is (e).

Part B: Short Answer

6.

A rectangle has an area of 48 cm- and a perimeter
of 28 cm. What is the length of the rectangle’s
diagonal, rounded to the nearest whole
centimetre?

When a two-digit number is multiplied by the sum
of its digits, the product is 952. What is the two-
digit number?

Twenty-six people are seated in a circle and are
lettered alphabetically from A to Z. Beginning
with person A, and proceeding in a clockwise
direction, each alternate person leaves the circle.
What is the letter of the last person to leave?

In the rectangle BCDE, BC =30
cm. A is on the extension of EB,
and AC = 34 cm. The area of
triangle ABC is 30 cm?® less than
half the area of BCDE. What is
the perimeter of the quadrilateral
ACDE?

10. The age of a tortoise is 52 years more than the

combined age of two elephants. In 10 years, the
tortoise will be twice as old as the two elephants
combined. How old is the tortoise now?

.The angle bisectors of the two acute angles of
obtuse triangle XYZ intersect at point W. The
measure of £Z is 98°. What is the measure, in
degrees. of ZXWY?
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Book Review

Mathematical Models for Teaching:
Reasoning Without Memorization,
by Ann Kajander and Tom Boland

Canadian Scholars’ Press, 2014
Reviewed by Gladys Sterenberg

In Alberta’s current political climate, we are chal-
lenged to address the needs of our stakeholders (in-
cluding parents) when teaching math. The apparent
conflict between teaching for understanding and
teaching basic facts through rote memorization has
been the focus of much debate. The authors of Math-
ematical Models for Teaching: Reasoning Without
Memorization are explicit about the importance of
reasoning in learning math, and they offer compe!-
ling strategies for facilitating reasoning in our
classrooms.

The book is written for the classroom teacher. Ann
Kajander and Tom Boland outline math concepts that
are required for teaching math, and they are motivated
by the need to provide comfortable experiences for
teachers in order to mitigate math anxiety. Through
a focus on mathematical models and manipulatives,
the authors explicitly promote reasoning and sense-
making over memorization. This 1s not what is known
as discovery math but, rather, an emphasis on con-
structivist, inquiry and problem-based teaching strate-
gies. What makes this book of particular interest is
the Canadian context and the framing of teacher
professional knowledge that relies on input from over
700 teachers who participated in the authors’ research
study.

The book’s 15 chapters are organized by math
strands that match Alberta’s mathematics program of
studies. It is not grade specific, but it certainly expli-
cates math concepts relevant to K-9 classrooms. The
first two chapters provide a research-based overview
of the book. The subsequent chapters each focus on
a specific math concept. Within each chapter is an
exposition of concepts (including key terms and
fundamental ideas), tdeas for student explorations,

40

tasks. examples, ideas for follow-up and discussion,
problems for teachers. and suggestions for further
reading. The concepts were chosen according to what
the authors consider most important for teaching
mathematics.

What makes this book ditferent from other profes-
sional resources is its focus on mathematics for teach-
ing. This is consistent with current and emerging
research on teachers’ pedagogical content knowledge,
which is linked to effective teaching. The authors’
choice to promote models and reasoning reframes a
focus on manipulatives and communication in a way
that promotes deep pedagogical understanding of why
models are necessary, how to use models with chil-
dren, and how to engage learners in communication
to prompt reasoning. The authors provide explicit
direction for teachers who might not be familiar or
comfortable with teaching mathematics. While the
authors note that their focus is not on memorization,
they do provide a strong rationale for the way skills
and proficiencies result from a focus on models and
reasoning. Thus, the development of basic skills is
an outcome of teaching through models and reason-
ing, not the reverse.

I recommend this book as a resource for teacher
leaders who are working with inservice and preservice
teachers, to support the work in the classroom. Ka-
jander and Boland are deliberate about providing
support for student learning of mathematics. How-
ever, within this context, teachers will also learn the
mathematics they are encountering in Alberta’s
program of studies. I believe that this book provides
a way to support teachers’ own understanding of
mathematics as they encounter strategies to enhance
their teaching of mathematics.
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New Book Information

Selected writings from the Journal of the Mathematics
Council of the Alberta Teachers' Association:
Celebrating 50 vears (1962-2012) of delta-K

Edited by Egan J Chernoff, University: of Saskatchewan
and Gladys Sterenberg, Mount Royal University

A volume in the series The Montana Mathematics Enthusiast: Monograph Series
in Mathematics Education. Series Editor. Bharath Sriraman, The University of Montana

The teaching and leaming of mathematics in Alberta - one of three Canadian provinces sharing a

border with Montana - has a long and storied history. An integral part of the past 50 years (1962-

2012) of this history has been delta-K: Journal of the Mathematics Council of the Alberta

Teachers' Association. This volume, which presents ten memorable articles from each of the past

five decades, that is, 50 articles from the past 50 years of the journal, provides an opportunity to

share this rich history with a wide range of individuals interested in the teaching and leamning of mathematics and mathematics
education. Each decade begins with an introduction, providing a historical context, and concludes with a commentary from a prominent

member of the Alberta mathematics education community. As a result, this monograph provides a historical account as well as a
contemporary view of many of the trends and issues in the teaching and leaming of mathematics. This volume is meant to serve as a
resource for a variety of individuals, including teachers of mathematics, mathematics teacher educators, mathematics education
researchers, historians, and undergraduate and graduate students. Most importantly, this volume is a celebratory retrospective on the

work of the Mathematics Council of the Alberta Teachers' Association.

CONTENTS: The MCATA Constitution. Foreword: Mari Farris and Florence Glanfield. Preface: Egan Chernoff and Gladys
Sterenberg. Introduction: Gladys Sterenberg and Egan Chernoft. 1960s. The '60s—Eventful and Memorable, Werner Liedtke.

Geometry, L. W. Kunelius. “Polyan™ Mathematics, H. F. McCall. Overview of Change: Or a Look at the Forest Before We Can't See 1t

for the Trees, E. A. Krider. Can High School Students I.eam Some of the Concepts of
Modem Mathematics? Nora Chell and W. F. Coulson. Discovery or Programming, William
F. Coulson. What Is Modemn Mathematics? Elizabeth Caleski. A Coordinated Review of
Recent Research Conducted in the Department of Elementary Education University of
Alberta Relevant to Mathematics Education, W. G Cathcart and W. W. Liedtke. Using the
Overhead Projector: Some Random Notes, Murray R. Falk. Some New Math in Old Ruts,
H. L. Larson. Reading in the Field of Mathematics, R. W. Cleveland. Commentary:
Mathematics Teaching and Leamning in the 1960s as Reflected in delra-X. Tom Kieren.
1970s. Introduction to Mathematics Teaching and I.eaming in the 1970s, Klaus Puhlmann.
Mathematical Preparation of Alberta Math Teachers, Donald O. Nelson. The Current Status
of High School Calculus, Murray R. Falk. “New Math” Sparks Lively Debate, What is
CAMT? H. J. Promhouse. More To It Than You Think, Marion Loring. 4 Kilograms of
Hamburger and a Liter of Milk Please, S. A. Lindstedt. The Teaching and Leaming of
Secondary School Mathematics, H. W. Van Brummelen. Basics in Junior High, Bernie
Biedron. Thanks for Your Response: Editor’s Report on Calculator Questionnaire, Ed
Carriger. Constructive Rational Number Tasks, T. E. Kieren. Commentary: Mathematics
Education in the 1970s: A Retroperspective, David Pimm. 1980s. Mathematics Education in
Alberta in the 1980s, Len Bonifacio. Statistics in the High School, Dennis G Haack. An
Alternative Course for the “] Hate Math and I’ve Never Been Any Good At It Student,
Elaine V. Alton and Judith L. Gersting. Expecting Girls to Be Poor in Math: Alternatively,
Chance for a New Start, Gordon Nicol. A Constructivist Approach to Teaching

Publication Date: 2014

ISBNs:

Paperback: 9781623967000
Hardcover: 9781623967017
E-Book: 9781623967024

Price:
Paperback: $45.99
Hardcover: $85.99

Trim Size: 6.125 X 9.25

Page Count: 492

Subject: Education, Mathematics,
International

BISAC Codes:
EDU000000
EDU029010
EDU037000

Mathematics, Sol E. Sigurdson. If This Is Television, Shouldn’t My Intelligence Be Insulted? Kate Le Maistre. Logo: An Opportunity
for Synthesis, Self-Control and Sharing, J. Dale Burnett. Readability: A Factor in Textbook Evaluation, Yvette M. d’Entremont.
Combining Literature and Mathematics: Making Math Books and Finding Math Concepts in Books, Bemard R. Yvon and Jane Zaitz.
Psychology in Teaching Mathematics, Marlow Ediger. The Development of Problem-Solving Skills: Some Suggested Activities (Part
1), John B. Percevault. Commentary: 1980s: An Agenda in Action, A Decade of Change, A. Craig Loewen. 1990s. The Dawn of the
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