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Elements of Math II

Overview of changes from original syllabus of record

1.

bt

Objectives: The course objectives were aligned with the Expected Undergraduate
Student Learning Outcomes as part of Liberal Studies Elective Revisions.

An additional objective has been included

An additional supplemental reading was assigned that addresses Responsible
Learners

An example of a class assignment is included that addresses Responsible
Learners.



MATH 152: Elements of Math II

SYLLABUS OF RECORD
I. CATALOG DESCRIPTION
MATH 152 Elements of Mathematics 11 3c-01-3cr

II.

Prerequisite: MATH 151

Topics included are organizing and analyzing data, statistics, probability,
geometric shapes, measurement, congruence and similarity, coordinate geometry,
and transformational geometry.

COURSE OBJECTIVES

RELATIONSHIP OF COURSE TO COLLEGE CONCEPTUAL FRAMEWORK: The College
of Education has developed a teacher education program based upon a preservice teacher who is
competent in content and pedagogy. MATH 152 is a content course which broadens and deepens
the student’s knowledge of the mathematics content of the elementary grades as a vehicle to
develop a pedagogical framework for learning to teach mathematics. In the course, students use a
variety of materials for learning, work with conceptual models, use conceptual models to do
mathematics, perform activities that develop new perspectives, and demonstrate competence in
elementary and middle school mathematics. These activities help preservice teachers become
reflective practitioners who are capable of inquiry into a variety of methods of communicating
mathematics while learning to collaborate and interact with their peers and with experienced
teachers.

Objective 1:

Examine and develop elementary and middle school geometry content, critical
concepts and principles, and skills.

Expected Student Learning Outcomes 1 and 2:

Informed and Empowered Learners

Rationale:

Assignments will require students to have a level of knowledge of elementary
geometry that will enable them to understand the geometry taught at the
elementary and middle level schools. Assignments will also require students to
critically analyze features of shapes, transformations, and coordinate geometry.
Students will be asked to demonstrate their knowledge by developing
mathematical arguments about geometric relationships, use visualization, spatial
reasoning, and geometric modeling to solve problems.

Objective 2:

Examine and develop elementary and middle school measurement content,
concepts, and skills

Expected Student Learning Qutcomes 1 and 2:

Informed and Empowered Learners

Rationale:

Assignments will require students to have a level of knowledge of measurement
that will enable them to understand the underlying structure of measures and the
requirements for taking measurements. Assignments will also require students to
critically analyze the fundamental ideas of measurement: the need to select a
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measurable attribute, the concept that measurement involves comparison, and the
need and role of units. Students will be asked to develop and apply appropriate
techniques, tools, and formulas to determine measurements.

Objective 3:

Examine and develop elementary and middle school data analysis and probability
content, concepts, and skills.

Expected Student Learning QOutcomes 1 and 2:

Informed and Empowered Learners

Rationale:

Assignments will require students to have a level of knowledge of data analysis
and probability that will enable them to interpret data from a variety of settings
and to recognize trends in these data. Assignments will also require students to
interpret, critically analyze, and use numerical and graphical data. Assignments
will also allow students to explore and apply basic concepts of probability.

Objective 4:

Analyze and explain mathematical representations such as formulas, using
deductive and other reasoning, problem solving, and communication in order to
gain insight and perspective into the nature of mathematics as taught in the
elementary and middle school, including appropriate applications of technology.
Expected Student Learning Outcomes 1 and 2:

Informed and Empowered Learners

Rationale:

Assignments will require students to build new mathematical knowledge through
problem solving, and to solve problems that arise in math and in other contexts.
Assignments will also require students to recognize reasoning as a fundamental
aspect of mathematics and to develop and evaluate mathematical arguments.
Assignments will allow students to communicate their mathematical thinking
through both written and oral forms of communication, and use the language of
mathematics to express mathematical ideas precisely.

Objective S:

Demonstrate knowledge and application of mathematics by actively engaging in
problem solving, applying multiple strategies to solve problems, using critical
thinking to make sense of solutions found and modeling and making connections
to real world phenomenon in current and historical contexts.

Expected Student Learning Outcomes 1 and 2:

Informed and Empowered Learners

Rationale:

Assignments will require students to apply and adapt a variety of appropriate
problem solving strategies and to monitor and reflect on the process of
mathematical problem solving. Assignments will also require students to
recognize and apply mathematics in contexts outside of mathematics.

Objective 6:

Examine social, political, and economic justice issues using mathematics.
Expected Student Learning Outcomes 3

Responsible Learners

Rationale:



Assignments in this course will require students to use mathematical concepts to
explore social issues more deeply. These assignments are designed to enable
students to apply mathematical skills to real-world social justice problems.

Course COIIIi‘ergaemCe‘:vl:::]f ;ual ;?T:S(c:l NC‘?AE / %CE:)Elementary Course Assessment
Objective . andar ucation frogram Measuring Objective
! Danielson [Principle Standard g
la — Content & . Outcomes Assessment:
1 Pedagogy 1,4 2.3 Mathematics Geometry Exam
la - Content & . . .
2 Pedagogy 1,4 2.3 Mathematics Tests, Projects, and Quizzes
3 la;eﬁi’gg“; & 14 2.3 Mathematics Tests, Projects, and Quizzes
4 la;esiggg & 1,4 2.3 Mathematics Tests, Projects, and Quizzes
5 Ib- ls(;lule\:z;ige of 9 2.3 Mathematics Projects and Quizzes
2-The classroom . .
6 environment 2 2.3 Mathematics In-class assignments
III. COURSE OUTLINE / TIME SCHEDULE
A. Statistics (Objectives #3, #4, #5, #6) 12 academic hours
1. Organizing and Picturing Information
2. Analyzing Data
3. Misleading Graphs and Statistics
B. Probability (Objectives #3, #4, #5) 10 academic hours

1. Probability and Simple Experiments

2. Probability and Complex Experiments

3. Simulations, Expected Value, Odds, and Conditional Probability
4. Additional Counting Techniques

C. Geometric Shapes (Objectives #1, #4, #5) 4 academic hours
1. Recognizing Geometric Shapes and Definitions
2. Analyzing Shapes
3. Properties of Geometric Shapes: Lines and Angles
4. Regular Polygons and Tessellations
5. Describing Three-Dimensional Shapes

D. Measurement (Objectives #2, #4, #5) 5 academic hours
1. Measurement with Nonstandard and Standard Units
2. Length and Area
3. Surface Area
4. Volume

E. Geometry Using Triangle Congruence and Similarity (Objectives #1, #4)
3 academic hours




Congruence of Triangles

Similarity of Triangles

Basic Euclidean Constructions

Additional Euclidean Constructions

Geometric Problem Solving Using Triangle Congruence and Similarity

VAU

F. Geometry Using Coordinates (Objectives #1, #4) 2 academic hours
1. Distance and Slope in the Coordinate Plane
2. Equations and Coordinates
3. Geometric Problem Solving Using Coordinates

G. Geometry Using Transformations (Objectives #1, #4) 2 academic hours
1. Transformations
2. Congruence and Similarity Using Transformations
3. Geometric Problem Solving Using Transformations

This syllabus covers 38 academic hours leaving 4 academic hours for testing
and/or review. The final is an additional 2 academic hours.

IV. EVALUATION METHODS

Criteria used in assessing the competency of the student will vary depending upon
the instructor, but generally include examinations, projects, presentations, lab
activities, writing assignments, and class participation.

More specifically, the following guidelines are recommended:
45% Tests (tests and final).
15% Geometry Test (Key Assessment)

20% Participation and Quizzes. Participation includes attendance,
homework, and in-class activities. Quizzes provide a formative
assessment of class members’ understandings and fulfillment of
course outcomes.

20% Projects

V. EXAMPLE GRADING SCALE

90 - 100% A
80 - 89% B
70 - 79% C
60 - 69% D

0- 59% F

VI. UNDERGRADUATE-COURSE ATTENDANCE POLICY

The course attendance policy is consistent with the Undergraduate Catalog.



VII. REQUIRED TEXT

Beckmann, S. (2011). Mathematics for Elementary Teachers. Boston: Pearson

SUPPLEMENTAL READING:
Gutstein, E., & Peterson, B. (Eds.). (2006). Rethinking mathematics: Teaching
social justice by the numbers. Milwaukee, WI: Rethinking Schools, Ltd.

VIII. SPECIAL RESOURCE REQUIREMENTS

None.
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Old Syllabus of Record

I. CATALOG DESCRIPTION

MATH 152 Elements of Mathematics 11

3¢c-01-3cr

Prerequisite: MATH 151

Topics included are organizing and analyzing data, statistics, probability, geometric
shapes, measurement, congruence and similarity, coordinate geometry, and
transformational geometry.

II. COURSE OUTCOMES

RELATIONSHIP OF COURSE TO COLLEGE CONCEPTUAL FRAMEWORK: The College of
Education has developed a teacher education program based upon a preservice teacher who is competent in
content and pedagogy. MATH 152 is a content course which broadens and deepens the student’s
knowledge of the mathematics content of the elementary grades as a vehicle to develop a pedagogical
framework for learning to teach mathematics. In the course, students use a variety of materials for learning,
work with conceptual models, use conceptual models to do mathematics, perform activities that develop
new perspectives, and demonstrate competence in elementary school mathematics. These activities help
preservice teachers become reflective practitioners who are capable of inquiry into a variety of methods of
communicating mathematics while learning to collaborate and interact with their peers and with
experienced teachers.

The student will:

1. develop and demonstrate knowledge of elementary school geometry
content, concepts, and skills.

2. develop and demonstrate knowledge of elementary school measurement
content, concepts, and skills.

3. develop and demonstrate knowledge of elementary school data analysis
and probability content, concepts, and skills.

4, use and explain mathematical representations, reasoning, problem solving,

and communication in order to gain insight and perspective into the nature
of mathematics as taught in the elementary school.

5. demonstrate that one is a learner and doer of mathematics by actively
engaging in problem solving, applying multiple strategies to solve
problems, and making sense of solutions found.

Course Coli?ege nﬁ:ﬁ:’;ﬂal INTASC | NCATE/ ACEI Elementary Course Assessment
Objective ra ¢ Standard Education Program Measuring Objective

Danielson /Principle Standard

la — Content & . Outcomes Assessment:
Pedagogy 1,4 2.3 Mathematics Geometry Exam

la— Content & . . .
Pedagogy 1,4 2.3 Mathematics Tests, Projects, and Quizzes

la - Content & . . .
Pedagogy 1,4 2.3 Mathematics Tests, Projects, and Quizzes

la—Content & . . .
Pedagogy 1,4 2.3 Mathematics Tests, Projects, and Quizzes
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1b — Knowledge of )
Studentsg 9 2.3 Mathematics Projects and Quizzes

III. COURSE OUTLINE / TIME SCHEDULE

A. Statistics (Objectives #3, #4, #5) 12 academic hours

1. Organizing and Picturing Information
2. Analyzing Data
3. Misleading Graphs and Statistics

. Probability (Objectives #3, #4, #5) 10 academic hours
1. Probability and Simple Experiments

2. Probability and Complex Experiments

3. Simulations, Expected Value, Odds, and Conditional Probability

4. Additional Counting Techniques

. Geometric Shapes (Objectives #1, #4, #5) 4 academic hours
Recognizing Geometric Shapes and Definitions

Analyzing Shapes

Properties of Geometric Shapes: Lines and Angles

Regular Polygons and Tessellations

Describing Three-Dimensional Shapes

kv =

. Measurement (Objectives #2, #4, #5) 5 academic hours
1. Measurement with Nonstandard and Standard Units

2. Length and Area

3. Surface Area

4. Volume

. Geometry Using Triangle Congruence and Similarity (Objectives #1, #4)
3 academic hours
Congruence of Triangles
Similarity of Triangles
Basic Euclidean Constructions
Additional Euclidean Constructions
Geometric Problem Solving Using Triangle Congruence and Similarity

Nk

. Geometry Using Coordinates (Objectives #1, #4) 2 academic hours
1. Distance and Slope in the Coordinate Plane

2. Equations and Coordinates

3. Geometric Problem Solving Using Coordinates

. Geometry Using Transformations (Objectives #1, #4) 2 academic hours
1. Transformations

2. Congruence and Similarity Using Transformations

3. Geometric Problem Solving Using Transformations
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This syllabus covers 38 academic hours leaving 4 academic hours for testing and/or review. The
final is an additional 2 academic hours.

IV. EVALUATION METHODS

Criteria used in assessing the competency of the student will vary depending upon the
instructor, but generally include examinations, projects, presentations, lab activities,
writing assignments, and class participation.

More specifically, the following guidelines are recommended:

45%  Tests (tests and final). Tests provide a summative assessment of topics
covered and fulfillment of course outcomes (e.g., Geometry Exam to cover
geometry). Performance assessments consist of group and individual tasks
and may be used as formative as well as summative evaluations.

20% Participation and Quizzes. Participation includes attendance, homework,
and in-class activities. Quizzes provide a formative assessment of class
members’ understandings and fulfiliment of course outcomes.

20% Projects. Projects include but are not limited to: in-class activities, in-
class presentations, small-group project problems, course topic reflections,
reviews of elementary school journals and textbooks, and a portfolio of
student’s work. Group and individual projects are assigned. Projects
show students’ understandings and application of course topics in order to
fulfill course outcomes.

V. EXAMPLE GRADING SCALE

90-100% A
80 - 89% B
70 - 79% C
60 - 69% D

0- 59% F

V1. UNDERGRADUATE-COURSE ATTENDANCE POLICY

The course attendance policy is consistent with the University policy.

VIL. REQUIRED TEXT

Musser, Burger, & Peterson. (2006). Mathematics for Elementary Teachers: A
Contemporary Approach, Seventh Edition. New York: John Wiley & Sons.

VIII. SPECIAL RESOURCE REQUIREMENTS
None.
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