TARRANT COUNTY COLLEGE

1500 Houston Street

Fort Worth, TX 76102

MATH 1350

Fundamentals of Mathematics I

COURSE DESCRIPTION

Structure of the real number system and proportionality, with an emphasis on the development of mathematical reasoning needed for middle school teachers.  Prerequisite: MATH 1314 (College Algebra), or satisfactory score on TCC placement test, or consent of department chairperson.

COURSE FOCUS

Many organizations are recommending changes in mathematics instruction at all levels K-16.  The American Mathematical Association of Two-Year College (AMATYC) recommends that students in their first two years of college should engage in substantial problem solving, expand their mathematical reasoning, and learn to communicate mathematical ideas, in addition to knowing and understanding mathematics content.  The National Council of Teachers of Mathematics (NCTM) has recommended similar changes for the K-12 curriculum.  Many elementary and middle school teachers are not prepared to teach in a manner recommended by NCTM.  To assist college instructors in better preparing prospective middle school teachers, the Texas Statewide Systemic Initiative Action Team on Strengthening the Mathematical Preparation of Elementary Teachers has issued some guidelines regarding content, instruction and assessment of courses such as MATH 1350.  This course will be structured so as to meet the recommendations of these groups of mathematical educators.

To that end, MATH 1350 will: increase students’ explicit understanding (a level of understanding which allows one to clearly and accurately communicate mathematical ideas) of some elementary mathematics; increase students’ ability to independently increase their own understanding of mathematics (they need to be able to learn math and be confident that they understand it since we can’t get to everything they will need to teach elementary students); challenge students’ beliefs about mathematics and, hopefully, change their attitudes towards mathematics in a positive way; provide students with an opportunity to experience mathematics in ways they will be expected to teach it (for further information on that see NCTM’s Professional Standards); introduce, through use rather than demonstration, common manipulatives that elementary teachers use in their classrooms; and begin to develop in students effective communication skills that will be useful to the students when they begin teaching.

For instructors to meet these goals, they will foster a classroom environment in which students investigate mathematical ideas and discuss them amongst themselves.  In exchanging ideas within a supportive environment, students are likely to confront their misconceptions and be willing to revise them.  Students should be allowed to observe patterns, make generalizations from those observations, and verify these generalizations with sound reasoning.  A classroom where students “discover” mathematics rather than being led to mathematical facts more readily meets the course objectives.

The tasks given to MATH 1350 students will be worthwhile, college-level tasks which help the students make sense of mathematics.  These tasks should increase their problem solving abilities and help them see the connections among mathematical topics.

Because the objectives of the course are different from most other mathematics classes, alternate assessments such as written work (both short response and more developed essays/explanations), presentations, portfolios, group activities, etc., will be used in addition to exams.  These alternate assessments reveal more about students’ understanding, are beneficial to the students’ attitudes, and provide opportunities for self-assessment.

TEXT AND REFERENCES

Mathematics for Elementary School Teachers, 3rd edition by Bassarear (2004). Houghton Mifflin, publisher.

Mathematics for Elementary School Teachers: Explorations, 3rd edition by Bassarear (2004).  Houghton Mifflin, publisher.

Or other suitable texts specified by each campus.

COURSE GOALS

The following course goals represent a set of selected topics.

1.    view mathematics as a process of communicating quantitative information

2.    view mathematics as a process of reasoning

3.    view mathematics as problem solving

4.    define basic set theory terms and use them appropriately

5.    use set theory to construct whole number relationships

6.    define the meaning of set theory symbols and use them appropriately

7.    perform set theory operations

8.    examine the connection between set operations and arithmetic operations

9.    identify the elements of historical numeration systems (grouping structure, notational 

       scheme, characters used, etc.)

10.  identify the elements of base ten and other base number systems

11.  identify conceptual models of arithmetic operations for all sets of numbers (whole 

       numbers, integers, rational numbers)

12.  examine and use various methods of arithmetic computation – pencil-and-paper, 

       mental, and estimation – for all sets numbers (whole numbers, integers, rational  

       numbers)

13.  show how concrete models, including geometric models, of arithmetic computation 

       relate to various computational algorithms for all sets of numbers (whole numbers, 

       integers, rational numbers)

14.  define integers, rational numbers, and irrational numbers

15.  demonstrate an understanding of the classification of real numbers (characteristics of 

       the various sets of numbers)

16.  demonstrate an understanding of the properties of real numbers

17.  compare and order real numbers

18.  define basic number theory terms and use them appropriately

19.  use divisibility tests to determine factors of large non-primes

20.  use basic theorems of number theory in appropriate situations

21.  demonstrate an understanding of the fundamental theorem of arithmetic

22.  perform basic number theory procedures such as factorization, finding greatest 

       common factors, and least common multiples

23.  define terms related to proportionality (ratio, rate, proportion, percent, etc.) and use 

       them appropriately

24.  perform operations with ratios (including percent)

25.  solve proportions

26.  use proportions to solve situational (application) problems

27.  convert between real number values and percentages

28.  solve problems involving percentages

STUDENT CONTRIBUTIONS

The student will spend a minimum of six hours per week in preparation for this course.  Most of the time will be spent completing content assignments (problems and activities) but some time will be spent researching mathematics teaching in the elementary and/or middle school classroom or observing mathematics teaching in the classroom.  Class attendance is mandatory as class participation is an essential part of this course; as stated in the objectives, students are learning to communicate mathematically with each other and the instructor and must attend class to accomplish this.  Additionally, some activities are completed during class time so it is necessary for students to attend class to participate in the activity.

COURSE EVALUATION

The course evaluation will be based on major assessments (these may vary in nature), daily work (homework and activities), and other assessments assigned by the instructor.  The instructor will distribute a specific course evaluation at the beginning of the semester.  As an example:


1 in-class exam

15% of the semester grade


2 take-home exams

each 15% of the semester grade


text problems


10% of the semester grade


class/group activities

25% of the semester grade


presentation


10% of the semester grade


final exam


10% of the semester grade

The grading scale is: 90-100 is an A, 80-89 is a B, 70-79 is a C, 60-69 is a D,  0-59 is an F.

COURSE SCHEDULE

This course meets for three (3) lecture hours per week.

ADDENDUM A

PERFORMANCE OBJECTIVES

1. The student will communicate their view of mathematics as a process of communicating quantitative information.  The instructor will determine whether this view is consistent with the view needed by an elementary school teacher.

2. The student will communicate their view of mathematics as a process of reasoning.  The instructor will determine whether this view is consistent with the view needed by an elementary school teacher. 

3. The student will communicate their view of mathematics as problem solving.  The instructor will determine whether this view is consistent with the view needed by an elementary school teacher.

4. The student will define basic set theory terms and use them appropriately; performance will be satisfactory if the definitions are consistent with those given in the text and usage is appropriate.

5. The student will use set theory to construct whole number relationships.

6. The student will define the meaning of set theory symbols and use them appropriately 70% of the time.

7. The student will perform set theory operations.

8. The student will examine the connection between set operations and arithmetic operations and demonstrate this knowledge.

9. The student will identify the elements of historical numerations systems (grouping structure, notational scheme, characters used, etc.).

10. The student will identify the elements of base ten and other base number systems.

11. The student will identify conceptual models of arithmetic operations for all sets of numbers (whole numbers, integers, rational numbers).

12. The student will examine and use various methods of arithmetic computation – pencil-and-paper, mental, and estimation – for all sets of numbers (whole numbers, integers, rational numbers) and demonstrate this knowledge by accurately completing problems using the requested method.

13. The student will show how concrete models of arithmetic computation relate to various computational algorithms for all set so numbers (whole numbers, integers, rational numbers).

14. The student will define integers, rational numbers, and irrational numbers.

15. The student will demonstrate an understanding of the classification of real numbers (characteristics of the various sets of numbers).

16. The student will demonstrate an understanding of the properties of real numbers.

17. The student will compare and order real numbers accurately.

18. The student will define basic number theory terms and use them appropriately; performance will be satisfactory if the definitions are consistent with those given in the text and usage is appropriate.

19. The student will use divisibility tests to determine factors of large non-primes.

20. The student will use basic theorems of number theory in appropriate situations.

21. The student will demonstrate an understanding of the fundamental theorem of arithmetic.

22. The student will perform basic number theory procedures such as factorization, finding greatest common factors, and least common multiples accurately.

23. The student will define terms related to proportionality (ratio, rate, proportion, percent, etc.) and use them appropriately; performance will be satisfactory if the definitions are consistent with those given in the text and usage is appropriate.

24. The student will perform operations with ratios (including percent).

25. The student will solve proportions accurately.

26. The student will use proportions to solve situational (application) problems.

27. The student will convert between real number values and percentages.

28. The student will solve problems involving percentages.
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