Math Courses for Grade School and Middle School Students
In addition to courses for high school students, Jesuit High School’s Online Summer Session
offers math courses for grade school students, middle school students, and students entering
ninth grade who want to master essential prealgebra skills before advancing to high school
algebra. Most math topics need to be practiced multiple times before a student achieves
mastery. Students can choose a course to learn new topics or review material they have learned
in the past. Students are encouraged to participate in the class dialogue.
Example problems included in the course descriptions following this page show representative
discussion topics for the courses. They are not prerequisites. Placement quizzes are available
on the last page of this flyer.
Registration is now open for the grade school and middle school courses listed below. Advanced
middle school students are welcome to enroll in high school courses. Registration and a full
catalog including high school courses are available on Jesuit High School’s Summer Session
webpage. Courses meet Monday through Friday, June 21 - July 23. There is no class on July 5.
●
●
●
●
●

#011 Mathematical Explorations 1 (for rising 2nd & 3rd graders and older)
#021 Mathematical Explorations 2 (for rising 3rd & 4th graders and older)
#031 Mathematical Explorations 3 (for rising 4th & 5th graders and older)
#041 Mathematical Explorations 4 (for rising 5th & 6th graders and older)
#091 Fractions (for students ready to learn about fractions and for students who would
like to review fractions before beginning prealgebra or algebra 1)
● #092 Decimals (for students ready to learn about decimals and for students who would
like to review decimals before beginning prealgebra or algebra 1)
● #095 Problem-Solving with Prealgebra (for students who wish to begin their prealgebra
studies and for students who wish to take a second look at the subject in greater depth)
● #115 American Mathematical Competition (AMC) 8 Seminar (for algebra students and
for students with mastery of prealgebra and a desire for challenging problems)
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Mathematical Explorations 1-4
Grade school and middle school students will learn and strengthen essential math skills through
conversation, problem-solving, and mathematical puzzles. Mathematical Explorations courses
aim to build math skills and mathematical intuition, as well as mathematical curiosity and
appreciation. These courses will provide a foundation for the study of high-level mathematics
later on. Mathematical Explorations courses will use material from the Art of Problem Solving’s
Beast Academy.

#011 Mathematical Explorations 1
6/21-7/23

10:30-12:00 p.m.

$355 by 6/4

$380 after 6/4

Students will study place value, comparing, and addition.
Prerequisites: The ability to count beyond 100 by 1s, 5s, and 10s; the ability to identify basic
shapes (circle, square, triangle); the ability to add and subtract numbers 1 through 20; and the
ability to solve simple word problems; recommended for rising 2nd and 3rd-grade students and
older
Challenge 1
What three-digit number is 77 tens plus 77
ones?
Challenge 2
Write four different three-digit numbers that
use the digits 0, 1, and 2 once each.
Challenge 3
99 + 99 + 99 + 99 + 99 = 500 - ______

Challenge 4
Circle two three-digit numbers whose sum is
710. The three-digit numbers cannot overlap.
7 3 3 3 7 3 33 7
Challenge 5
Grogg adds three of the numbers below and
gets a sum with ones digit 3. What is Grogg’s
sum?
45

56

67

78

89

#021 Mathematical Explorations 2
6/21-7/23

9:00-10:30 a.m.

$355 by 6/4

$380 after 6/4

Students will study shapes, perimeter, area, and skip-counting.
Prerequisites: A solid understanding of place value and the ability to add and subtract
multi-digit numbers; recommended for rising 3rd and 4th-grade students or older
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Challenge 1
How many different rhombuses
can be made by connecting four
points in the grid to the right?

Challenge 3
Winnie’s rectangle has a perimeter of 26
inches. Grogg’s rectangle is three inches
taller and one inch wider than Winnie’s.
What is the perimeter of Grogg’s rectangle?

Challenge 4
Alex has between 9 and 51 coins in his coin
collection. The number of coins in his
collection is a multiple of 5. If he adds one
coin to his collection, then the number of
coins will be a multiple of 7. How many coins
does Alex have in his collection right now?

Challenge 2
Cammie begins skip-counting at 23. While
skip-counting, she says the number 68.
Which of these numbers is Cammie
definitely not skip-counting by?
2 3 5 9 15

#031 Mathematical Explorations 3
6/21-7/23

10:30-12:00 p.m.

$355 by 6/4

$380 after 6/4

Students will study geometry, angles, multiplication, and exponents.
Prerequisites: A basic understanding of perimeter and area, two-digit multiplication, division,
measurement, fractions, and estimation; recommended for rising 4th and 5th-grade students or
older
Challenge 1
Label points Q and R on the dot grid to draw
square SQRE.

Challenge 4
How much must you add to 50 x 70 to get
50 x 71?
Challenge 5
Winnie multiplies 5 consecutive whole
numbers. What is the units digit of Winnie’s
product?

Challenge 2
What is the area, in square meters, of a
square that has a perimeter of 172 meters.
Challenge 3
Write 272 as a power of 3.

Challenge 6
Each number below is written in base-2.
Circle all of the numbers that are
multiples of 4.
10,100 11,100

101,011

10,000 11,110 1,111,001
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#041 Mathematical Explorations 4
6/21-7/23

9:00-10:30 a.m.

$355 by 6/4

$380 after 6/4

Students will study 3D geometry, integers, variables, expressions, and equations.
Prerequisites: A familiarity with variables, the ability to add and subtract integers and decimals,
and the ability to multiply whole numbers with fractions; recommended for rising 5th and
6th-grade students or older
Challenge 1
Lizzie assembles 125 wood cubes to make
one large cube. She paints the large cube
green on all six of its faces, then disassembles
it back into smaller cubes. How many of the
smaller cubes do not have any paint on
them?
Challenge 2
If x + y = 7, what is 3x + 3y - 5?

Challenge 3
Circle all the expressions below that are
negative for all nonzero values of x.
x2

-x2

-(x2)

(-x)2

-(-x)2

Challenge 4
Rosie is 6 years older than her sister Suzie,
and Suzie is twice as old as her brother Toby.
The sum of all three siblings’ ages is 31. How
old in years is each sibling?

Fractions and Decimals
A deep understanding of fractions and decimals is a significant part of the foundation that will
lead to success in algebra 1. The courses #91 Fractions and #92 Decimals are for students who
are beginning their fractions and decimals education and for students who will soon start
prealgebra or algebra 1 and want to review essential skills to ensure a positive experience in
their fall math class. The two courses can be taken on their own, concurrently, or along with
Mathematical Explorations 4.

#091 Fractions
6/21-7/23

10:00-11:00 a.m.

$235 by 6/4

$260 after 6/4

Students will study the concept of fractions; practice multiplying, dividing, adding, and
subtracting fractions; and work with mixed numbers. The class includes lectures, group
discussions, and time for students to practice at their own pace. This class can be taken on its
own or concurrently with #92 Decimals.
Prerequisites: Complete mastery of 12x12 multiplication table and division facts
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Example 1
Shade the boxes below to determine which
3
2
fraction is larger: 4 or 3

Example 3
Taj and Jeanette painted the trim of the shed
1
blue. They started with 2 of a can of blue
paint. They finished with

1
5

of a can. How

much of the can of blue paint did they use?

Example 2
In ten minutes Shreya walked two thirds of a
mile. Pedro walked five sixths as far as Janet
in ten minutes. What fraction of a mile did
Pedro walk in ten minutes?

Example 4
Carmen was practicing for a 13 kilometer
mini-marathon race. She set up a practice
3
track that was 2 5 kilometers long. How many
times must she run around her practice track
to run 13 kilometers?

#092 Decimals
6/21-7/23

11:00-12:00 p.m.

$235 by 6/4

$260 after 6/4

Students will study the concept of decimals; practice multiplying, dividing, adding, and
subtracting; and apply their knowledge in real-world examples related to money, sports, and
science. This class can be taken on its own or concurrently with #91 Fractions.
Prerequisites: Ability to multiply 2-digit numbers and to divide a 3-digit number by a single-digit
number using long division
Example 1
Example 3
Connor bought a pencil set for $13.76. He
Which is the better deal: 5 pairs of socks for
paid with a $20 bill. How much change should $25.30 or 9 pairs of socks for $42.90?
he get back?
Example 4
Example 2
Isabella is growing a bean plant for her
Claire and Alex ate lunch at a restaurant.
science class. In the first four weeks it grew
Their food cost $36.80 and they left a %15
0.9, 1.2, 1.9 and 1.6 cm. What was the
tip. How much was the tip?
average growth per week?
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#095 Problem-Solving with Prealgebra
6/21-7/23

11:00-12:30 p.m.

$355 by 6/4

$380 after 6/4

This course is for middle school students who seek a deep understanding of numbers as they
acquire skills necessary for advancement to algebra 1. Students will strengthen mathematical
skills and intuition through conversation, problem-solving, and mathematical puzzles. Topics
include properties of arithmetic, exponents, number theory, fractions, equations, and
inequalities.
Prerequisites: The ability to apply operations (addition, subtraction, multiplication, and division)
on multi-digit numbers, negative numbers, fractions, decimals, and variables; and willingness to
work on word problems that involve more than one step
Challenge 1
Compute the product 25・(12・8) in your
head.

Challenge 6
The reciprocals of what three different
positive integers have sum equal to 1?

Challenge 2
What is the sum 5 + 10 + 15 + … + 95 + 100?

Challenge 7
If I give my sister 5 dollars, then we will have
the same amount of money. If instead she
gives me 8 dollars, then I’ll have twice as
much money as she has. How much money
does she have?

Challenge 3
The squares of two consecutive positive
integers differ by 67. What is the smaller of
the two integers?
Challenge 4
What is the largest multiple of 12 that can be
written using each digit 0, 1, 2,..., 9 exactly
once?
Challenge 5
Jack finds the product of three different
prime numbers. Is it possible for the sum of
the digits of Jack’s product to be 18? Why or
why not?

Challenge 8
A road crew took three days to pave a road.
2
On the first day they paved 5 of the road, and
on the second day they paved

1
3

of the road.

On the last day, they paved 1500 yards. How
many yards long is the road?
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#115 American Mathematical Competition (AMC) 8 Seminar
6/21-7/23

11:00-1:00 p.m.

$470 by 6/4

$495 after 6/4

The AMC 8 is the middle school precursor to the Mathematical Association of America’s exam
series that leads to the International Mathematical Olympiad. Whether or not students plan to
compete in math competitions, solving AMC exam questions builds problem-solving skills, logic,
creativity, and patience. The course will spend about a week on each of the following key
competition topics: algebra, counting, probability, number theory, and geometry. This class
emphasizes effort, participation, and improvement rather than the number of questions.
Students who spend an hour per day on homework will receive the most significant benefit.
Prerequisites: Ideal for middle school students who have a strong understanding of prealgebra,
can manipulate an equation to solve for a variable, and who love to work on challenging
problems
Challenge 1
In a cage full of bugs, there are beetles (6
legs) and spiders (8 legs). There are 162 more
legs than bugs and 18 more beetles than
spiders. How many spiders are there?

Challenge 4
If digits 1 through 5 are
randomly arranged so that
one digit fills each of the
five circles, what is the
probability that at least
two consecutive integers
will be connected by a line segment.

Challenge 2
Seven students stand up on a stage. If Molly
insists on standing next to Katie, how many
ways are there to arrange the students on the Challenge 5
stage from left to right.
Craig is planting rows of trees in an orchard. If
he plants all of his trees in 14 equal rows
Challenge 3
there will be 1 tree leftover. Planting them in
How many distinct triangles can be formed by 15 equal rows leaves 2 extra trees. Given that
connecting three of the points below?
Craig has over 200 trees, what is the fewest
number of trees he could have?
Challenge 6
What is the height of the
stack of three congruent
circles of radius 12 cm?
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Which course should I take?
The six courses below use material from the Art of Problem Solving (AoPS). To determine an
appropriate course, students can try the AoPS placement quiz indicated for their grade level in the
list below. If the quiz is too challenging or too easy, they can try a different quiz from the list.
● Mathematical Explorations 1 is a good choice for a student who can answer 13 or more of
the problems on this placement quiz. Rising 2nd and 3rd-grade students can begin with
this quiz.
● Mathematical Explorations 2 is a good choice for a student who can answer 12 or more of
the problems on this placement quiz. Rising 4th-grade students can begin with this quiz.
● Mathematical Explorations 3 is a good choice for a student who can answer 10 or more of
the problems on this placement quiz. Rising 5th-grade students can begin with this quiz.
● Mathematical Explorations 4 is a good choice for a student who can answer 14 or more of
the problems on this placement quiz. Rising 6th-grade students can begin with this quiz.
● Problem-Solving with Prealgebra is a good choice for a student who can answer 22 or
more of the problems on this placement quiz. Rising 7th and 8th-grade students can begin
with this quiz.
● AMC 8 Seminar is a good choice for a student who can answer 20 or more of the
problems on this placement quiz.
Additionally, Fractions and Decimals are appropriate for a wide range of ages - from those who
are just beginning with the concepts, through incoming freshmen who want to ensure mastery
before beginning high school math.
● Fractions is a good choice for a student who has mastered the 12x12 multiplication table
and division facts, and who would like to learn about or review fractions concepts and
operations with fractions.
● Decimals is a good choice for a student who can multiply 2-digit numbers, divide a 3-digit
number by a single-digit number by using long division, and would either like to learn
about or review decimals concepts and operations with decimals.
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