TEACHER CERTIFICATION STUDY GUIDE

TABLE OF CONTENTS

COMPETENCY/SKILLS PG #
COMPETENCY 1 KNOWLEDGE OF MATHEMATICS THROUGH PROBLEM
SOLVING ... icceeeeeeeeeeeesesesesssesssssssssss s s s e s s sssssssssssssnnnnnnsnnnnnnnn 1
Skill 1.1 Identify appropriate mathematical problems from real-world
T (U F= 1 (10 o < PP 1
Skill 1.2 Apply problem-solving strategies to solve nonroutine problems with
MURIPIE STEPS ... 3
Skill 1.3 Evaluate the reasonableness of results with respect to the original
(01 0] ] 1= o o S PP 4
Skill 1.4 Use Mathematics to solve problems in other contexts....................... 5
COMPETENCY 2 KNOWLEDGE OF MATHEMATICAL REPRESENTATIONS
................................................................................................ 6
Skill 2.1 Identify appropriate representations or models for mathematics
operations or situations using written, concrete, pictorial, graphical,
or algebraic methods ... 6
Skill 2.2 Interpret results as illustrated by the use of mathematical
FEPreSENTAtIONS ... i 7
Skill 2.3 Select appropriate manipulatives, mathematical models, or
technology for teaching particular mathematics concepts (e.g., tiles
for teaching area, graphing calculators for teaching algebra)............ 8
COMPETENCY 3 KNOWLEDGE OF MATHEMATICS THROUGH
REASONING........c s 10
Skill 3.1 Identify deductive and inductive reasoning............cccoeevvvviiiieeieeeeennns 10
Skill 3.2 Identify valid mathematical arguments (e.g., an explanation that the
sum of two odd numbers is always even)..........cccccevevviviiiiiiiiiieienennn. 11
Skill 3.3 Identify the hypothesis and conclusion, given a conditional
statement
.......................................................................................................... 12
Skill 3.4 Identify the converse, inverse, and contrapositive of a conditional
StatemMENt...... . 13
Skill 3.5 Select logical conclusions from given statements .............c..ccccee.. 15

MIDDLE GRADES MATH 5-9 ii



TEACHER CERTIFICATION STUDY GUIDE

COMPETENCY 4 KNOWLEDGE OF MATHEMATICAL CONNECTIONS......... 18

Skill 4.1

Skill 4.2

Skill 4.3

Skill 4.4

Skill 4.5

Skill 4.6

Identify prerequisite skills for a given topicC ...........coovvviiiiiiiiei e, 18

Identify common misconceptions in mathematics (e.g., area and
PEIIMETEI) .. e e e e e e 19

Identify the relationship between mathematical concepts (e.g.,
repeated addition and multiplication)...........ccccccciiiiiiii 20

Identify mathematical errors, including computation, algebraic, data
analysis, and geometriC €rrOrs ........cocovvvviiieiiiie e 21

Analyze mathematical errors, including computation, algebraic,
data analysis, and geometriC errors.........ccovvvveviveiiiiiee e 22

|dentify fundamental ideas that connect middle grades mathematics
to advanced mathematics (e.g., trigonometry, number theory,
precalculus, CalCUIUS) ........uuvuiiiii e 23

COMPETENCY 5 KNOWLEDGE OF NUMBER SENSE, CONCEPTS, AND

Skill 5.1

Skill 5.2

Skill 5.3

Skill 5.4

Skill 5.5

Skill 5.6

Skill 5.7

Skill 5.8

Skill 5.9

Skill 5.10

OPERATIONS ... s 25
Identify elements and subsets of the real number system................. 25

Compare the relative size of real numbers expressed in a variety of
forms, including fractions, decimals, percents, and scientific

L] =11 o] o F PP PP P P PP PPPPPPPPPPPI 26
Identify estimation strategies ..., 27
Simplify expressions using the laws of exponents............ccccvvvvennnn... 28
Identify equivalent forms of rational exponents and radicals ............. 29
Simplify radical eXpressions ...........uuiiiiiieiiiieee e 30
Determine the prime factorization of composite number ................... 31

Identify the greatest common factor (GCF) and least common

multiple (LCM) of sets of numbers...........ccccciiiiiiii 32
Evaluate numerical expressions using order of operations ............... 33
Solve real-world problems using proportions..........cccceeevveeeiiicieeeennn. 34

MIDDLE GRADES MATH 5-9 i



TEACHER CERTIFICATION STUDY GUIDE

Skill 5.11 Solve real-world problems that involve real numbers........................ 35
COMPETENCY 6 KNOWLEDGE OF ALGEBRAIC THINKING............cccccennnneee 37
Skill 6.1 Predict missing or subsequent terms in numerical, algebraic, and
pictorial patterns ... 37
Skill 6.2 Analyze relationships between tables, graphs, or rules..................... 39
Skill 6.3 Analyze relationships to determine the impact when changing
parameters of given functions ...........ccccoo 41
Skill 6.4 Simplify rational and irrational expressions ...........cccccceevevveiiiicineeennn. 42
Skill 6.5 Solve equations or inequalities with one variable, including absolute
VAIUBS ...t eeeea 43
Skill 6.6 Identify matrices that represent data provided by real-world or
mathematical problems ..........ccoooo i 46
Skill 6.7 Identify graphs of first-degree inequalities involving one variable on
A NUMDET TINE....i e 47
Skill 6.8 Identify graphs of linear equations or inequalities involving two
variables on the coordinate plane............ccccccceeiiiiiiicec e 48
Skill 6.9 Identify the slope and intercepts of a graph or an equation............... 50
Skill 6.10 Identify the interpretation of the slope and intercepts, given a real-
WOITA CONEXE ... e 52
Skill 6.11 Identify the equation of a line that is perpendicular or parallel to a
GIVEN LINE ittt 54
Skill 6.12 Determine an equation of a line............eiiiiiiiii 56
Skill 6.13 Determine the greatest common monomial factor of a polynomial....58
Skill 6.14 Factor polynomials ... 59
Skill 6.15 Solve systems of linear equations involving two variables using
graphing, substitution, or elimination ..............c....iiiiiiiiiii . 61
Skill 6.16 Determine the solution set of a system of linear inequalities

iNvoIViNg tWO variables............cooiviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 65

MIDDLE GRADES MATH 5-9 iv



TEACHER CERTIFICATION STUDY GUIDE

Skill 6.17

Skill 6.18

Skill 6.19

Skill 6.20

Skill 6.21

Skill 6.22

Skill 6.23

Skill 6.24

Skill 6.25

Solve quadratic equations and inequalities by completing the
square, the quadratic formula, and factoring ..............cccoevvviviiieeen.n. 67

Use the discriminant or a graph of a quadratic equation to

determine the nature of its real solutions (zero, one, two)................. 69
Identify the graph of quadratic functions...............ccccoeiiiiiiii e, 71
Identify graphs of relations involving quadratic inequalities................ 72
Solve equations involving radicals, limited to square roots................ 73
Identify the domain and range of specified functions........................ 75

Identify quadratic equations or inequalities for solving real-world
PrODIEMS ..o 77

Identify equations or inequalities that could be used to solve real-
world and mathematical problems involving one or two variables .....79

Identify properties (e.g., commutative, associative, distributive)........ 84

COMPETENCY 7 KNOWLEDGE OF DATA ANALYSIS AND PROBABILITY

Skill 7.1

Skill 7.2

Skill 7.3

Skill 7.4

Skill 7.5

Skill 7.6

Skill 7.7

Skill 7.8

Skill 7.9

................................................................................................ 87
Compute he mean, median, mode, and range of a set of data.......... 87
Determine whether the mean, median, or mode is the most
appropriate measure of central tendency in a given situation............ 88
Interpret information (e.g., correlation, regression, distributions)
from various graphic representations ... 89

Identify appropriate graphical representations for a given data set ... 91
Determine probabilities of dependent or independent events............ 93
Predict odds of a given outcome ............cceiiiiiiiiiiiiiiccc e, 94

Identify an appropriate sample space to determine the probability of
A GIVEN EVENL. ..o 95

Make predictions that are based on experimental or theoretical
Probabiliti€s .......ueeeeeeee 96

Apply counting principles to solve real-world problems...................... 97

MIDDLE GRADES MATH 5-9 v



TEACHER CERTIFICATION STUDY GUIDE

COMPETENCY 8 KNOWLEDGE OF GEOMETRY AND SPATIAL SENSE ...... 100

Skill 8.1

Skill 8.2

Skill 8.3

Skill 8.4

Skill 8.5

Skill 8.6

Skill 8.7

Skill 8.8

Skill 8.9

Skill 8.10

Skill 8.11

Skill 8.12

Skill 8.13

Skill 8.14

Skill 8.15

Identify angles or pairs of angles as adjacent, complementary,
supplementary, vertical, corresponding, alternate interior, alternate
exterior, obtuse, acute, or right..............cooiiiiiiiiiiiiiiiieeeee 100

Identify lines and planes as perpendicular, intersecting, skew, or
PAFAIIEL.... .o 102

Identify triangles using the lengths of their sides or the measures of
tNEIF ANGIES ... 103

Determine the sum of the measures of the interior angles and the
sum of the measures of the exterior angles of convex polygons....... 104

Determine the measures of the specified interior or exterior angles
of a triangle or a regular Polygon ............cceuvveiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 105

Apply the inequality relationships among the angles and sides of a
EHANGIE .o 107

Use the SAS, ASA, and SSS postulates to show pairs of triangles
congruent, including the case of overlapping triangles....................... 109

Solve real-world problems involving similar or congruent figures...... 112

Solve real-world problems applying the Pythagorean theorem and
ItS CONVEISE ..ot 114

Solve real-world problems by applying the 30°-60°-90° or 45°-45°-
90° triangle relatioNShip ........coooviiii e 117

Apply the properties of parallelograms, rectangles, rhombuses,

SQUAreS, OF trAPEZOIAS ... ..uiiee e e e 121
Apply the distance formula ..., 124
Apply the formula for midpoint.............oooiiii e, 125

|dentify the coordinates of the vertices of a given polygon when it
lies in the coordinate plane...........ccooooeviiiii i, 126

MIDDLE GRADES MATH 5-9 vi



TEACHER CERTIFICATION STUDY GUIDE

Skill 8.16 Identify point, line, and plane as undefined terms and symbols for

lines, segments, rays, and distances............ccccceeeeiiiiiiiie e, 127
Skill 8.17 |dentify transformations, dilations, or symmetry of geometric figures

.......................................................................................................... 128
Skill 8.18 |dentify characteristics of three-dimensional figures.......................... 130
Skill 8.19 |dentify the net of a three-dimensional figure.................ccooiiiiiiiiiinnns 132
Skill 8.20 |dentify figures that tessellate ..., 133
Skill 8.21 |dentify the two-dimensional view of a three-dimensional object........ 134
COMPETENCY 9 KNOWLEDGE OF MEASUREMENT ... 135
Skill 9.1 Determine appropriate units and instruments for measuring a given

quantity in a real-world context............ccccooeiiiiiii 135
Skill 9.2 Estimate measurements, including length, area, volume, weight,

time, temperature, and MONEY.........coooviviiiiiiiii e 136
Skill 9.3 Make conversions within the metric or customary systems in a real-

WOITA CONTEXE ... e 137
Skill 9.4 Apply the formulas for determining the circumferences and areas of

circles in a real-world context ..o 140
Skill 9.5 Find the perimeter or area of figures composed of parallelograms,

triangles, circles, and trapezoids in a real-world context ................... 142
Skill 9.6 Apply the formulas for surface area and volume to right prisms,

regular pyramids, right circular cylinders, cones, and spheres in a

real-world CoONteXt ..o 146
Skill 9.7 Determine how a change in such dimensions as length, width,

height, or radius affects other measurements such as perimeter,

area, surface area, and VOIUME ............coovvvviiiiiiiiiiiiiiiiieeeeeeeeeeeee 148
Skill 9.8 Solve problems involving direct or indirect measurement.................. 149
Skill 9.9 Solve real-world problems using money, rates, distance, time,

temperature, and angle MeasUres..........coooeeiiiiiiee e 150
Skill 9.10 Interpret scale drawings such as those based on number lines and

maps to solve real-world problem............cccoooiiiii 153

MIDDLE GRADES MATH 5-9 Vii



TEACHER CERTIFICATION STUDY GUIDE

ANSWER KEY TO PRACTICE PROBLEMS. .........ccociirirnnnre s nsnnees 154
SAMPLE TEST ...ttt s ass s s ann e s 157
ANSWER KEY ...t sss s s sss s s ssss s s s sssnss s s 185
ANSWERS WITH RATIONALES. ...t s sase e 186

MIDDLE GRADES MATH 5-9 viii



	The largest number given is 40, but 30 will not divide evenly into 40. The next multiple of 40 is 80 (2 x 40), but 30 will not divide evenly into 80 either. The next multiple of 40 is 120. 120 is divisible by both 20 and 30, so 120 is the LCM (least common multiple).
	Mode = most frequent number

	      A)   Rational and irrational    numbers are both proper 
	Step a   3x + 4 – 4 = 7 – 4  

	C) 17
	A)  a – b = a + –b
	B)  a ( b = b ( a
	  A)  $500
	  B)  $400
	  C)  $80

	  D)  $4800
	A) 4
	B) 5
	C) 5n
	D)        2
	    D)  George spends the same 
	                    d
	                                  
	2       e    
	Which step is incorrectly justified?






	A) step 1
	  B)  k + m

	       B)  { 2, –2 }
	 A line from R to K will form

	103. D



