



Imlay City Community Schools
7th Grade Curriculum Outline

Units will not be followed in any particular order.  Units are just designated Units by number to assure coverage of all GLCE’s.

UNIT 1 – Foundations of Algebra
Time Frame: 6-8 Weeks

1) Students will compute with rational numbers:
a) add, subtract, multiply, and divide whole numbers, fractions, and decimals (N.FL.06.10 – do not get bogged down in this)
b) add, subtract, multiply, and divide integers (N.FL.07.07)
c) add, subtract, multiply, and divide positive and negative fractions and decimals (N.FL.07.08)
d) estimate results of computations with rational numbers (N.FL.07.09)

e) understand and use positive exponents with all of the above, and expand and simplify exponential expressions (N.ME.06.16)
f) understand and use negative exponents with whole number bases, and expand and simplify exponential expressions (N.ME.06.16)
g) students will understand and use common mental math strategies for computing with whole numbers, fractions, and decimals (N.FL.07.07, N.FL.07.08, N.FL.07.09)
2) Students will understand and use basic concepts of number theory, including:

a) understanding, identifying, and using prime and composite numbers to solve problems (brief recap from 5th grade)
b) understanding and finding factors, including prime factors and prime factorization, and multiples (brief recap from 5th grade)
c) finding the GCF and LCM of two or more numbers, and use the GCF and LCM to solve applied problems (brief recap from 5th grade)
d) understanding and using basic properties of real numbers, including:  additive and multiplicative identities, additive and multiplicative inverses, commutative property (+ and x), associative property (+ and x), and the distributive property of multiplication over addition (and over subtraction) (A.PA.07.11)

e) use the properties of real numbers in mental math strategies to solve problems with real numbers (A.PA.07.11, N.FL.07.07, N.FL.07.08, N.FL.07.09)
3) Students will understand and use the Order of Operations, including (implied, 6th & 7th grades)
a) expressions having several of the basic operations:  +, -, x, ÷

b) expressions having exponents

c) exponents having parentheses, and having multiple sets of parentheses (nested braces, brackets, parentheses)

d) understanding the fraction bar also acts as a grouping symbol and as a division symbol

4) Students will understand and use square roots and cube roots, and use calculators to estimate these (N.MR.07.06):

a) know the square root of the perfect squares in the 12 x 12 multiplication table

b) find square roots of rational numbers using a calculator, rounding to a specified place value, and interpret the result

c) know and recognize the cubes of small integers (1-5 and 10)

d) use the calculator to find the cube root of rational numbers, round to a desired place value, and interpret the result

UNIT 2 – Algebraic Expressions and Equations

Time Frame: 6-8 Weeks

1) Students will evaluate algebraic expressions (A.FO.06.07):

a) evaluate expressions containing more than one operation
b) evaluate expressions containing more than one variable

c) evaluate algebraic expressions containing exponents, fraction bars as grouping symbols, and square root symbols

2) Students will simplify algebraic expressions:
a) combine like terms with rational coefficients using addition and subtraction, using the commutative and associative properties to make combining easier (A.FO.07.12), (A.PA.07.11)
b) simplify expressions using the distributive property, including expressions with a negative number to be distributed, expressions having a negative sign (-1 understood) to be distributed, and expressions having a first degree variable (x, y, etc.) to be distributed (A.FO.07.12), (A.PA.07.11)
c) simplify expressions having a combination of addition, subtraction, and distributing (A.FO.07.12), (A.PA.07.11)
d) evaluate algebraic expressions after simplifying them

3) Students will solve and check algebraic equations using rational numbers, and interpret the solution in applied problems (A.FO.07.13):
a) solve and check 1-step equations, including those which arise from applied problems (e.g.  x + (-5) = 7;   -3m = 57)

b) solve and check 2 step equations, including those which arise from applied problems   (e.g. 3x – 12 = 30;  
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c) solve and check equations which have the variable on both sides of the equal sign, including those which arise from applied problems (e.g.  5f + 8 = 2f – 22)

d) solve and check equations which require combining like terms on one or both sides of the equal sign, including those which arise from applied problems (e.g.  -3a + 7a + 9 – 14a = 5a – 6 + 10)

e) solve and check equations which require distributing on one or both sides of the equal sign, including those which arise from applied problems (e.g.  -6(w-7) = 2(w + 8))

f) solve and check equations which require distributing and combining like terms on one or both sides of the equal sign, including those which arise from applied problems (e.g.  5(u+5) + 3u – 8u + 9 = 15 – 6(u + 1) + 9u )

g) understand and identify equations which have no solution (null set, empty set), as well as those which have an infinite number of solutions (all real numbers)

NOTE:  d – g are assumed to be completed prior to 8th grade

UNIT 3 – Ratio, Percent, Probability, and Measurement
Time Frame: 7-8 Weeks

1) Students will understand percents and use them to solve problems, including applied problems
a) be able to move fluently among the fraction, decimal, and percent representation of a number (N.MR.05.22)
b) know the decimal and percent equivalents of the unit fractions from 1/1 to 1/12, and by using scaling mentally find additional decimal and percent values (e.g.  if 1/5 = 20% = 0.2, then 2/5 is twice as much, 40% = 0.4, 3/5 is three times as much, 60% = 0.6, etc.) (N.MR.05.22 plus N.ME.06.11)
c) set up and solve the three basic percentage problems


(e.g. 20% of 60 is what number?  What percent of 60 is 20?



20% of what number is 60?) (assumed prior to 8th)
i) using proportions (
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ii) using an algebraic equation ( n% • 60 = 20)
iii) using whichever method works for the student, including moving among representations, to solve applied problems (taxes, tips, calculating grades, e.g., 12 right out of 15 is 4/5 is 80%)
2) Students will understand and use ratios, rates, and proportions, and  solve problems using them, including applied problems

a) write ratios using the colon “:”, “to”, and as fractions, and move among these representations (N.ME.05.23)
b) understand the difference between ratios and rates, and find unit rates (A.PA.06.01)
c) understand, calculate, and use derived quantities and rates of change (e.g. density {g/cc for example, or people per square mile} , speed, concentration {g/L, for example}), and solve applied problems (N.MR.07.02) (N.MR.07.02) (N.FL.07.03)
d) use scaling (as well as scale factor) to find equivalent ratios and rates (e.g. 3:5 is equivalent to 30:50) (N.FL.07.05)
e) use equivalent fraction strategies to find equivalent ratios and rates (N.ME.05.23)
f) use proportions to find equivalent ratios and rates (N.FL.07.05)
g) solve applied problems using proportions, including problems involving rates, mixtures (recipes, for example), and scale factor (scale drawings) (N.FL.07.05)
3. Students will be able to convert among units in a single measurement system  (miles to feet; fl. oz. to gallons, mm to m, etc.), and determine the reasonableness of the results (M.UN.05.04)
a. using scaling (6th grade strategy)
b. using proportions (7th grade strategy)
c. writing and solving an equation (7th grade strategy)
4. Students will convert ratio/rate quantities between different systems of units, such as converting feet per second to miles per hour (N.MR.07.04)

5. Students will apply their understanding of ratio, proportion, and percent to solving probability problems, including applied problems

a. write the probability of a simple event as a fraction, decimal, or percent (D.PR.06.01)
b. discuss the likelihood of an event given its probability as a fraction, decimal, or percent (D.PR.06.01)
c. given the probability of an event, find the expected occurrence of the event among a population (e.g. if the probability of any 7th grader loving pizza is 90%, how many of the building’s 400 7th graders do you expect to love pizza?) (7th grade application)
UNIT 4 – Graphing on the Coordinate Plane, Linear and Proportional Relationships
Time Frame: 3-4 Weeks

1) Students will graph on the coordinate plane (A.RP.06.02):
a) know all vocabulary associated with the coordinate plane, including x-axis, y-axis, axes, origin, the four quadrants and which one is which, which directions are negative and which are positive

b) plot points with both integer and rational number coordinates

c) identify the coordinates of points plotted on the coordinate plane
d) Know that the solution to a linear equation corresponds to the point at which its graph crosses the x-axis (A.FO.07.08)

2) Students will understand and represent linear and directly proportional relationships and functions:

a) recognize when information given in a table, graph, formula, equation, or verbal description suggests a linear relationship or directly proportional relationship (A.PA.07.01)
i) distinguish between linear relationships and directly proportional relationships(A.PA.07.01)
ii) distinguish between these relationships and non-linear relationships (such as quadratic and exponential patterns) (A.PA.07.01)
b) represent directly proportional and linear relationships using verbal descriptions, tables, graphs, and formulas/equations, and translate among these representations (A.RP.07.02)

i) given the equation/function, make a table, draw a graph, and describe the relationship in words (A.RP.07.02)
ii) given a table of values, draw a graph, write an equation/function, and describe the relationship in words (A.RP.07.02)
iii) given a graph, make a table, write an equation/function, and describe the relationship in words (A.RP.07.02)
iv) given a verbal description of a linear/directly proportional relationship, make a table of values, draw a graph, and write an equation/function (A.RP.07.02)
c) for directly proportional or linear situations, solve applied problems using graphs and equations (A.PA.07.04)

d) understand and use directly proportional relationships of the form y = mx, and distinguish from linear relationships of the form y = mx+b (b non-zero); understand that in a directly proportional relationship between two quantities, one quantity is a constant multiple of the other quantity) (A.PA.07.05)
e) Recognize inversely proportional relationships in contextual situations; know that quantities are inversely proportional if their product is constant, e.g., the length and width of a rectangle with a fixed area, and that an inversely proportional relationship is of the form y=k/x, where k is some non-zero number. (A.PA.07.09)

f) Know that the graph of y=k/x is not a line; know its shape, and know that it crosses neither the x-axis nor y-axis. (A.RP.07.10)

3) Students will understand the various interpretations of slope and y-intercept, and find and interpret the slope and y-intercept of a linear or directly proportional relationship (A.PA.07.03)
a) understand, interpret, and analyze slope in general language 
i) slope as steepness of line (increasing, decreasing, rising, falling; positive, negative, zero, undefined) (A.PA.07.03)
ii) slope as rate of change (what does the slope of two different lines say about their rates of change?) (A.PA.07.03)
b) understand, calculate, interpret, and analyze slope in more formal language (A.PA.07.06)
i) slope as change in y compared to change in x 

ii) slope as the amount of change in y for a unit change in x 

iii) slope as “rise over run” for a pair of points on a graph (A.PA.07.06)

iv) slope as m in y=mx+b 
v) slopes of parallel lines (perpendicular lines – advanced students) 

c) understand, interpret, and analyze the role of the y-intercept (A.PA.07.03) (A.PA.07.07)
d) represent linear functions in the form y = x + b, y = mx, and

 y = mx + b, graphing these also and interpreting their slope


and y-intercept (A.PA.07.07)

UNIT 5 – Statistics:  Collecting, Organizing, Displaying, and Analyzing Data; Predicting from Data
Time Frame: 3-4 Weeks

1) Students will collect, organize, and display data
a) select an appropriate representation, keeping in mind characteristics of the data and the questions asked about the data (D.RE.07.01)
b) organize and display data in:

i) stem-and-leaf plot (D.RE.07.01)

ii) histogram (different from bar graph) (D.RE.07.01)

iii) circle graph (D.RE.07.01)

iv) box-and-whisker-plot (D.RE.07.01)

v) scatter plot (D.AN.07.02)

vi) NOTE:  line plots and graphs (including multiple line graphs), bar graphs (including multiple bar graphs), and pictographs are all K-5 topics.  Brief review is fine, especially in regards to appropriate use, but focus is on i – v above.

c) for a scatter plot, when appropriate use an estimated line of best fit to answer questions about the data and make predictions (D.AN.07.02)

2) Students will calculate and analyze measures of central tendency and variation for one or more data sets, and compare these measures among data sets and interpret the comparison

a) Calculate and interpret relative frequencies and cumulative frequencies for given data sets (D.AN.07.03)

b) Find and interpret the mean (5th), median, and mode (5th), quartiles, and the interquartile range (IQR) of a given set of data (D.AN.07.04)

UNIT 6 – Geometry – Angles, Polygons, Constructions
Time Frame: 5-6 Weeks

1) Students will understand and use angle relationships, including special angle pairs formed by pairs of lines, to draw conclusions and solve problems (from 5th & 6th grade, until 5th/6th grade can realign to accept this topic) (G.GS.06.01) (G.GS.05.03, G.GS.05.04)
a) special pairs of angles and their relationships, including:

i) vertical angles 

ii) complementary angles 

iii) supplementary angles 

iv) linear pair of angles 

b) perpendicular lines and right angles 

c) parallel lines cut by a transversal and resulting angles

i) alternate interior 

ii) alternate exterior 

iii) corresponding 

iv) consecutive interior 

d) solve applied problems using angles, special angle pairs, and angle relationships 
2) Students will use a ruler and other tools to draw squares, rectangles, triangles, and parallelograms with specified dimensions (G.SR.07.01)

3) Students will use compass and straightedge to perform basic geometric constructions, and informally justify the constructions: (G.SR.07.02)

a) bisecting an angle

b) constructing the perpendicular bisector of a segment

c) constructing an equilateral triangle 

4) Students will understand and use the concepts of congruent and similar polygons, and solve problems involving these figures, including applied problems

a) Understand the definition of congruent figures, identify corresponding parts, and solve problems involving congruent figures (G.GS.06.02 – will move to 6th eventually)
b) Understand that in similar polygons, corresponding angles are congruent and the ratios of the corresponding sides are equal (G.TR.07.03)
i) identify and solve problems involving similar figures

ii) understand “scale factor” and use scale factor to solve problems involving similar figures

iii) solve problems involving scale drawings (G.TR.07.04)

5) For triangles in particular, show that two triangles are similar using the following criteria: (G.TR.07.05)

a) corresponding angles are congruent (AAA Similarity)

b) the ratios of two pairs of corresponding sides are equal and the included angles are congruent (SAS Similarity)

c) the ratios of all pairs of corresponding sides are equal (SSS Similarity)

d) use these criteria above to solve problems and justify arguments

6) Understand and use the fact that when two triangles (or any polygons) are similar with scale factor r, their areas are related by a factor of r2. (G.TR.07.06)

a) their perimeters are related by a factor of r
b) for 3D figures, the volumes are related by a factor of r3 (Advanced students)

7) Briefly recap the perimeter and area GLCE from K-5, which include finding perimeters and areas of triangles, quadrilaterals, regular polygons (perimeter only), and irregular figures for which side lengths can be determined.
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