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Course Outline

COURSE: MATH 12 DIVISION: 20 ALSO LISTED AS:

TERM EFFECTIVE: Summer 2026 CURRICULUM APPROVAL DATE: 02/10/2026

SHORT TITLE: MATH FOR TEACHERS

LONG TITLE: Mathematics for Elementary Teachers

Units Number of Weeks Type Contact Hours/Week Total Contact Hours/Units
3 18 Lecture: 3 54 / 3 Units of Lecture
Lab: 0 0
Other: 0 0
Total: 3 54
Out of Class Hrs: 108.00

Total Learning Hrs: 162.00

COURSE DESCRIPTION:

This course is intended for students preparing for a career in elementary school teaching. Emphasis will be
on the structure of the real number system, numeration systems, elementary number theory, and problem-
solving techniques. PREREQUISITE: Intermediate Algebra or equivalent skills or placement by multiple
measures. (C-ID MATH 120).

PREREQUISITES:
Intermediate Algebra or equivalent skills or placement by multiple measures.

CREDIT STATUS: D - Credit - Degree Applicable

GRADING MODES
L - Standard Letter Grade

REPEATABILITY: N - Course may not be repeated

SCHEDULE TYPES:
02 - Lecture and/or discussion
05 - Hybrid
71 - Dist. Ed Internet Simultaneous
72 - Dist. Ed Internet Delayed
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STUDENT LEARNING OUTCOMES:
By the end of this course, a student should:

1. Analyze and explain the structure, properties, and interrelationships among whole numbers, integers,
rational numbers, and real numbers using models, number

lines, and symbolic notation.

2. Apply and justify standard and alternative algorithms for arithmetic operations, estimation, and problem
solving with whole numbers, integers, fractions, and

decimals; evaluate their equivalence and appropriateness in different contexts.

3. Use inductive and deductive reasoning to recognize patterns, analyze relationships, and develop logical
arguments to justify numerical and algebraic properties of

the real number system.

4, Communicate mathematical ideas clearly using verbal, symbolic, visual, and written representations;
design activities and lessons that connect conceptual

understanding to the Common Core State Standards for elementary mathematics.

5. Explain rational numbers using both ratio and decimal representations and justify the equivalence of
these representations using conceptual reasoning.

COURSE OBJECTIVES:
By the end of this course, a student should:

1. Describe and compare historical numeration systems including Egyptian, Babylonian, Roman, and Mayan
systems.

2. Explain relationships among numeration systems and describe the development of the Hindu-Arabic
system.

3. Perform calculations within and between place-value systems, including historical and non-decimal
bases.

4. Evaluate and compare algorithms for arithmetic operations, identifying their conceptual basis and
efficiency.

5. Apply number-theory concepts such as divisibility, prime factorization, greatest common divisor, and least
common multiple.

6. Distinguish among whole, integer, rational, and irrational numbers and represent them on a number line.

7. Analyze and justify arithmetic operations using models and number properties (commutative, associative,
distributive, identity, inverse, closure).

8. Apply estimation, rounding, and order-of-operations principles to solve contextual problems.
9. Use ratios, proportions, and percents to reason quantitatively.

10. Explain rational numbers using both ratio and decimal representations, analyze the arithmetic algorithms
used with each representation, and justify why these

representations are equivalent.
11. Integrate reasoning, modeling, and communication to explain concepts to elementary learners.

12. Create lesson activities that connect mathematical ideas to real-world contexts and reflect Common
Core State Standards.
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COURSE CONTENT:

Curriculum Approval Date: 02/10/2026

6 HOURS

Problem Solving and Quantitative Reasoning

« Strategies: modeling, patterns, working backward, logical reasoning
* Representing and communicating solutions

 Checking for reasonableness and multiple approaches

6 HOURS

Numeration Systems and Place Value

« Historical numeration systems (Egyptian, Roman, Mayan, Babylonian)
* Evolution of symbolic representation

« Structure of the Hindu-Arabic place-value system

» Base systems other than ten

* The role of zero and positional value

» Conversions among bases

6 HOURS

Whole Numbers and Operations

» Conceptual models for addition, subtraction, multiplication, and division
* Relationships among operations

* Properties of operations and use of manipulatives

6 HOURS

Estimation, Rounding, and Order of Operations

* Mental computation strategies

* Rounding

* Error analysis

» Equality and equivalence

* Order of operations

6 HOURS

Number Theory Concepts

+ Divisibility rules, primes, and composites

* Prime factorization, greatest common divisor, least common multiple
* Fundamental Theorem of Arithmetic

*» Applications to arithmetic algorithms

9 HOURS

Integers and Real Number Structure

* Whole numbers, integers, rational and irrational numbers
* Number-line representation, ordering, and density

» Absolute value and opposites

6 HOURS

Rational Numbers, Ratios, and Proportions

* Fractions, decimals, percents, and conversions

+ Ratio reasoning and proportional thinking

 Contextual problem solving

» Conceptual algorithms for rational numbers
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COURSE CONTENT(CONTINUED):

3 HOURS

Patterns and Relationships

* Recognizing and extending arithmetic and geometric patterns
+ Describing relationships among numbers

» Connecting patterns to generalizations

2 HOURS

Mathematics and Pedagogy

* Designing standards-aligned classroom activities

+ Using manipulatives and visual models

» Supporting conceptual understanding in elementary learners
2 HOURS

Synthesis and Application

* Integration of course topics

* Review and application to teaching contexts

« Student presentations and reflections

2 HOURS

Final Exam

METHODS OF INSTRUCTION:
Lecture, designing lessons, projects and papers, small group work.

OUT OF CLASS ASSIGNMENTS:
Required Outside Hours 108
Assignment Description

1. Regularly assigned homework that requires students to analyze and study pertinent text material, solved
examples and lecture notes.

2. Regularly assigned homework that requires students to apply the principles and skills covered in class by
solving related problems.

3. Projects which require students to explain, apply, and explore concepts taught in class.

Research current journal articles that discuss ways in which children employ problem solving techniques
and various algorithms using Common Core state and national standards.

Develop classroom activities implementing Common Core standards.

Develop projects emphasizing numerical connections and numerical reasoning.
Research informal thinking strategies used by children to master basic number facts.
Design and construct a manipulative to explain integer operations.

Research papers on topics emphasizing modeling, connections, reasoning, and representation. Develop
and present a classroom activity to go with the topic of the paper which aligns with Common Core
standards.
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METHODS OF EVALUATION:
Writing assignments
Evaluation Percent 20
Evaluation Description

Out-of class projects

Problem-solving assignments
Evaluation Percent 20
Evaluation Description
Homework, quizess

Objective examinations
Evaluation Percent 60
Evaluation Description
In-class written exams

REPRESENTATIVE TEXTBOOKS:

Mathematics for Elementary and Middle School Teachers with Activities, 6th edition, Sybilla Beckmann,
Pearson, 2021 or a comparable textbook/material.

ISBN: ISBN-13: 9780137423491
Rationale: This is the most recent edition.
13 Grade Verified by: Microsoft Word

A Problem Solving Approach to Mathematics for Elementary School Teachers, 13th ed. Rick Billstein, et al.
Pearson 2020 ISBN: 978-0135184172
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ARTICULATION and CERTIFICATE INFORMATION
GAV GE:
GAV B4
GAV Area 2
CSU GE:
CSU B4

CSU TRANSFER:
Transferable CSU

UC TRANSFER:
Transferable UC

SUPPLEMENTAL DATA:

Basic Skills: N

Classification: Y

Noncredit Category: Y

Cooperative Education:

Program Status: 1 Program Applicable
Special Class Status: N

C-ID: MATH 120

Prior to College Level: Y

Non Credit Enhanced Funding: N
Funding Agency Code: Y

In-Service: N

Occupational Course: E

Course Control Number: CCC000127968
Sports/Physical Education Course: N
Taxonomy of Program: 170100

CIP: 270101
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