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I.  COURSE TITLE:  EDU 321     Mathematics for Children      3 semester hours credit

  II.	PREREQUISITES: EDU 300, MAT 207, MAT 210, MAT 211, EDU 317; Adm. to TEP

 III. 	COURSE DESCRIPTION:  This course involves the teaching of mathematics at all elementary grade levels.  Emphasis will be placed on the use of manipulatives to develop conceptual understandings of mathematics as well as the recommendations of the National Council of Teachers of Mathematics (NCTM); and differential instruction strategies to teach mathematics to a diverse group of students.

 IV.	RATIONALE: This is the mathematics methods course required of elementary majors that must be taken after the completion of nine hours of mathematics content courses and the admittance into the Teacher Education Program.  It is a part of the Block courses taken during teacher candidates’ senior year. In spite of a long history of reforms in the field of elementary school mathematics, students’ performance scores in this area continue to be low.  Some students leave the elementary grades with negative attitudes toward mathematics.  The failure rate of those taking first year algebra is entirely too high.  Difficulties with problem solving also continue.  This course will provide the prospective elementary teacher the necessary background to seek solutions to these problems.

V. INTEGRATED RATIONALE STATEMENT:  This course is part of the overall program design for teacher education at Mississippi College (MC).   Mathematics teaching methods build upon and integrate with the students’ background in this content area including the mathematics requirements in the college core curriculum.  Effective mathematics instruction integrates the teaching of mathematics throughout the whole curriculum and integrates instructional strategies/practices that meet the ever growing needs of diverse language learners and multicultural backgrounds.   This course is driven, in part, by the NCTM standards, as well as the Mississippi Curriculum Framework for Mathematics.  To prepare the students to teach in a diverse society, multicultural perspectives and respect for all individuals will be emphasized.  Technology is an important component of the course.  Students explore and evaluate websites to integrate in lesson plan; they also research on-line journal for articles related to how technology is used effectively in the mathematics curriculum.  Students also correspond with the professor via email regularly.  Assessment of student learning in relation to mathematics is demonstrated in the writing and presenting of lesson plan.  This course is part of the professional teaching block at MS College and students are required to complete a practicum during the last month of the semester which requires students to gain classroom experience.  Approximately one-third of the course is spent in a field-based practicum.  Candidates are given many opportunities to reflect, analyze, and improve based on their reflections.  The goal is for the student to have the necessary skills to teach the mathematics effectively and become a caring, competent, reflective practitioner.  


VI. LEARNING OBJECTIVES AND OUTCOMES:
Upon the completion of topics covered in this course, the student will be able to:
 	A.  Thinking about Thinking							Problem Sets
1.  	Describe four classification abilities and give examples of each.
2.	Describe problem solving, developmental, reinforcement, and drill and practice concrete, pictorial, and symbolic activities.
3.	Plan and deliver problem solving, developmental, reinforcement, and drill and practice concrete, pictorial, and symbolic activities.
B.	Pre-Number Concepts							Chapter 1
1.	Identify, explain, and demonstrate pre-number and number concepts.
2.	Describe methods for teaching children to count.
3.	Identify and explain readiness concepts for addition and subtraction.
4.	Identify and implement activities that aid the development of pre-number, number, and place value and addition/subtraction readiness concepts.
5.	Use manipulatives, such as attribute blocks, in the development of pre-number, number, and place value and addition/subtraction readiness concepts.
C.	Place Value								Chapter 1
1.	Identify and explain place value concepts that are important to the development of children's mathematical ideas of numeration and number sense.
2.	Provide instructional procedures and activities that will aid in the development of concepts related to place value.
3.	Use manipulatives, such as base ten blocks, to teach place value.
D.	Addition/Subtraction-Whole Numbers					Chapter 3
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1.	Identify the interpretations of the operations of addition and subtraction.
2.	Devise problem situations appropriate for children that reflect the interpretations for the operations of addition and subtraction.
3.	Construct models that demonstrate the steps in the computational procedures for addition and subtraction.
4.	Demonstrate relationships that exist between addition and subtraction.
5.	Use manipulatives, such as base ten blocks, to teach addition and subtraction of whole numbers.
E.	Multiplication/Division-Whole Numbers				Chapters 4 & 6
1.	Identify the interpretations for the operations of multiplication and division.
2.	Provide developmental learning experiences and problem situations using physical and pictorial models for each interpretation of the operations that will enable children to construct accurate multiplication and division ideas.
3.	Demonstrate why a particular number sentence is appropriate for a given interpretation of an operation.
4.	Construct models that demonstrate the steps in the computational procedures for multiplication and division.
5.	Use manipulatives, such as base ten blocks, to teach multiplication and division of whole numbers.

F.	Number Theory								Chapter 8
1.	Associate rectangular regions used in the development of multiplication with concepts related to factors and multiples, and prime numbers and composite numbers.
2.	Devise manipulative activities that involve number theory concepts.
G.	Addition/Subtraction-Rational Numbers				Chapters 2 & 3
1.	Demonstrate physical and pictorial models for addition and subtraction of fractions and decimals.
2.	Construct models that demonstrate equivalent fractions and ordering rational numbers.
3.	Identify the interpretations for addition and subtraction of rational numbers.
4.	Construct models that demonstrate the steps in the computational procedures for addition and subtraction with fractions and decimals.
5.	Use manipulatives, such as fraction pies and pattern blocks to teach addition and subtraction of rational numbers.
H.	Multiplication/Division-Rational Numbers  				Chapters 5-7
1.	Demonstrate physical and pictorial models for multiplication and division of fractions and decimals.
2.	Identify the interpretations for multiplication and division of rational numbers.
3.	Construct models to demonstrate various interpretations of multiplication and division of rational numbers.
4.	Construct models to demonstrate steps in the computational procedures for multiplication and division with fractions and decimals.
5.	Use manipulatives, such as fraction pies and fraction bars, to teach multiplication and division of rational numbers.
I.	Problem Solving                             Principles & Standards for School Mathematics  	                                                                              
1.	Describe and use a six-step process for solving problems.
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2.	Identify problem solving and thinking abilities that children should develop.
3.	Identify and demonstrate manipulative activities that will aid in the development of problem solving and thinking abilities.
J.	Geometry						               Chapters 10, 12-14
1.	Identify and explain geometric concepts that children should develop in kindergarten through eighth grade.
2.	Build and/or examine one-, two-, and three-dimensional models that exemplify geometric concepts.
3.	Create learning activities that enable children to construct geometric concepts and develop spatial abilities such as spatial visualization.
4.	Identify and demonstrate informal activities that will aid children in their development of appropriate geometric ideas.
5.	Use manipulatives, such as geopieces, geoboards and tangrams, to teach geometric concepts.
K.	Measurement								Chapters 11
1.	Describe the levels of children's development of measurement ideas.
2.	Associate the levels of concept development with approximate ages of children and with expectations for their behavior.
3.	Determine appropriate measurement readiness activities.
4.	Plan instructional strategies that will enable children to learn concepts related to measuring length, area, volume, weight, angles, time and temperature.
5.	Use manipulatives, such as base ten blocks, to teach measurement.
L.	Probability and Statistics						Chapters 15 -  16
1.	Relate ideas from statistics and probability to children's experiences and use familiar language to express these ideas.
2.	Present appropriate problems for children to analyze, collect data, organize data, and describe and interpret data.
M.	Assessment, Diagnosis, and Remediation				       Handout
1.	Identify and use assessment techniques for evaluating and analyzing data for student growth.
2.	Identify difficulties children encounter and related errors they make with whole numbers, rational numbers, and reading, writing, and communicating mathematical ideas.
3.	Diagnose difficulties children have and design and implement remediation activities to address these difficulties.
N.	Concepts A - L (listed above)						All Chapters
The following will be integrated into all previously listed concepts:
1.	Relate current learning theory to mathematics instruction with emphasis upon the interrelationship of critical thinking and learning.
2.	Identify estimation strategies for mathematical concepts with emphasis on skills needed for solving everyday, real life problems.
3.	Examine the cultural, historical and scientific significance of mathematics.
4.	Demonstrate ways to incorporate the technology of calculators and computers in the teaching of mathematical concepts.

5.	Diagnose difficulties students have and errors students make with respect to mathematical concepts and identify appropriate remediation.
6.	Plan small and large group activities that promote reading, writing, listening, and 
communicating of mathematical ideas with opportunities to reason, predict, gather data, and make decisions.
7.	Develop skills based upon research on effective mathematics teaching needed for the implementation of a concrete materials, activity-oriented mathematics program.
8.	Develop, select, use, and adapt manipulative materials that are appropriate for learners' developmental skills levels in a concrete materials, activity-oriented mathematics curriculum.
9.	Demonstrate a positive, enthusiastic, and professional attitude toward the teaching and learning of mathematics.
    		10.	Develop lesson plan according to NCTM Standards with an emphasis on manipulatives.
    		11.	Organize and manage sets of manipulatives in a mathematics classroom.

 

VII.	ACADEMIC INTEGRITY: Mississippi College students should display academic integrity in all situations.  Honesty is expected from all students at all times.  Dishonesty, such as cheating, plagiarism, and falsifying information, is a serious offense and is subject to severe penalty (Mississippi College Undergraduate Catalog).

VIII.		INSTRUCTIONAL METHODS:  A combination of lecture and class discussion will be used for some class sessions.  Time will also be devoted to a discussion of outside readings and reviews of research studies.  Many sessions will include demonstrations of procedures with mathematics manipulatives followed by student manipulation of the materials.  Teacher candidates’ interpretations of mathematics activities on course topics will be also presented for practice and critique. Other sessions will include videotapes on related topics and the utilization of calculators and computers.

 IX. ASSESSMENTS:    (See Assignments Packet for more detailed information on each of the   
                                           assignments.)

A. Current Trends in Math Education Research Paper
Teacher candidates will choose a current trend or issue in mathematics education and write a 3-4 page research paper about that topic. Sources should include the Common Core State Standards for School Mathematics, Principles and Standards for School Mathematics, scholarly journals such as Teaching Children Mathematics, Mathematics Teaching in the Middle School, Mathematics Teacher, and the Journal for Research in Mathematics Education. In the paper, students should discuss how they will use manipulatives, technology, calculators, and other resources to implement the CCSSM and address the trend or issue that is the topic of the paper. 

B. Problem Sets
Teacher Candidates will be assigned problem sets throughout the semester to complete at home and bring to class on a given date.

C. Case Studies 
Candidates will describe 5 case study lessons. These case studies provide candidates with the opportunity to examine classroom instruction, linking topics from the methods course to the elementary classroom.

D. UBD Instructional Sequence 
Three lesson plans will relate to the mathematical concepts discussed in the assigned chapter. They should promote reading, writing, listening, and discussing mathematical ideas with an emphasis on the use of the Process Standard, the Standards for Mathematical Practice, manipulatives and application to real world situations.  They should also require learners to reason, predict, gather data, make decisions, and/or support these decisions. Written and oral feedback will be given to the teacher candidate in order to increase his/her ability to effectively implement the lesson.  (See the assignments packet for further explanation.)


E.  Presentation of Lesson Activities
Candidates will create and present lesson activities using an assigned grade and domain from the Common Core State Standards for Mathematics. 

 	F.  Exams - Two exams will be given: a midterm exam and a final exam.

	G.	Field Experience and Seminar
	
Twenty-four hours of seminar and a minimum of sixty hours of  block teaching experience are required for each  BLOCK COURSE, EDU 311, 312, 321, and 439.  These hours are mandatory to successfully complete the BLOCK COURSES; therefore, attendance for both is mandatory.  Absences will be recorded in each block course (EDU 311, 312, 321, and 439) and penalties will apply as stated in that course syllabus. 

The seminar consists of meetings to discuss generic topics and trends.  Topics included are: Teacher Dispositions & Character Traits; Authentic Assessment; Data Analysis; Interpretation of Data; Evaluation of Data; Modifying Instruction Based on Analysis of Data; Response to Intervention, and Classroom Management.  

The block teaching experience requires teacher candidates to be assigned to an elementary classroom for a minimum of three hours per day, five days a week for a three to four week period.  While in the classroom, the teacher candidate is expected to write and teach a minimum of one, 30-minute lesson per day in one of the content areas.  Candidates will be observed for feedback by the classroom teacher each day and a minimum of 2 times by a university supervisor.  These visits will be judged on the following criteria:
· organization of a professional notebook
· accuracy of lesson plan
· appropriate delivery of the lesson
· professional demeanor
A post observation conference will be held to discuss criteria compliance.

All MC students will be required to pass a background check before being allowed to participate in field experiences.  This will be done through Certified Background. The cost will be approximately $40.  Passage of this background check will remain effective for 7 years for use in local school districts. 
 
All teacher education students will be required to purchase a Tk20 account beginning in Fall 2009.  The Tk20 system will allow you to:
· Build your artifacts electronically, online. Your artifacts will stay with 	you, so you can use them for years, even after graduation. 
· Receive quicker feedback on your work from your instructors and 	mentors. 
· Create electronic portfolios for documenting your work for presentation to 	the faculty and prospective employers. 
· Have a fully documented record of your field experience work and your 	experience with student teaching/clinical practice. 
· Fill out all your application forms online. This includes applications for 	admission to the program and for student teaching. 
· Receive updates on job openings and possibilities (to be activated very 	soon)

Additionally the TK20 system will help us serve you better by providing instant data for advising and by providing data to help us improve our programs.  There will be a one-time charge of $100 for a Tk20 account.  This can be purchases online or through the bookstore.  There will be a mark-up at the bookstore, but this option will allow students to request compensation from financial aid (if eligible) to purchase the account. 
 
 X.	EVALUATION:
The final grade in the course will be based upon the following:
A. Current Trends in Math Education Research Paper – 10%
B. Problem Sets – 5%
C. Case Studies – 10%
D. UBD: Three-Day Lesson Plan - 20%
E. Presentation of Lesson Activities - 10%
F. Midterm and Final Exams - 25%
G. Field Experience - 20%

Grading Scale:    	A = 95-100		C = 75-84		F = below 70
			B = 85-94 		D = 70-74 

 XI.	OTHER COURSE INFORMATION:
A.	Class Attendance
Students are expected to attend class, to carry out all assigned work on time, and to complete all written exams in the class period designated.  College policy regulates class absences and no credit can be given for a course in which a student misses more than 25% of the class periods.  Final grade will be lowered one letter grade for excessive unexcused absences (Mississippi College Undergraduate Catalog).  Tardies and early class departures count toward the number of absences so students should plan to arrive on time and remain until the end of the class period.  If a student does arrive late, it is his/her responsibility to tell the instructor at the conclusion of the class period.  Three tardies/early departures will count as one unexcused absence.  Unless there is an emergency, doctor appointments, etc. should certainly not be scheduled during class time.

B.	Late Assignments

The course calendar clearly states due dates for all course assignments.  Ten points will be deducted for every class period an assignment is late.  If a student experiences difficulty in meeting a deadline he/she should inform the instructor before the due date stated on the calendar.

C.	Makeup Exams
There is one midterm exam and a final exam in the course.  The dates are identified in the course calendar.  If a student must miss an exam, he/she should talk with the instructor before the exam date to see if a makeup exam is justified.

D.  In order for a student to receive disability accommodations under Section 504 of the Americans with Disabilities Act, he or she must schedule an individual meeting with the Director of Student Counseling Services immediately upon recognition of their disability(if their disability is known they must come in before the semester begins or make an appointment immediately upon receipt of their syllabi for the new semester). The student must bring with them written documentation from a medical physician and/or licensed clinician that verifies their disability. If the student has received prior accommodations, they must bring written documentation of those accommodations (example Individualized Education Plan from the school system).  Documentation must be current (within 3 years).The student must meet with SCS face-to face and also attend two (2) additional follow up meetings (one mid semester before or after midterm examinations and the last one at the end of the semester). Please note that the student may also schedule additional meetings as needed for support through SCS as they work with their professor throughout the semester. Note:  Students must come in each semester to complete their Individualized Accommodation Plan (example: MC student completes fall semester IAP plan and even if student is a continuing student for the spring semester they must come in again to complete their spring semester IAP plan).
 
Student Counseling Services is located in Alumni Hall Room #4 or they may be contacted via email at christia@mc.edu or rward@mc.edu. You may also reach them by phone at 601-925-7790.

XII.	INSTRUCTIONAL MATERIALS AND BIBLIOGRAPHY:

Primary Textbook:  
Beckmann, S. (2012) Mathematics for Elementary Teachers (4rd Edition).  Addision-Wesley.
	
Text References:  
Troutman, A.P., & Hunsader, P. D. (2013).  Mathematics: A Good Beginning (7th ed.).  Pacific 
	Grove, CA: Brooks/Cole.

Cognate Readings:  Current articles in Teaching Children Mathematics, Mathematics Teaching in the Middle School and Journal for Research in Mathematics Education.

Contemporary References

Common Core State Standards Initiative (CCSSI) (2010). Common core state standards for
		mathematics. Common core state standards (College- and career-readiness standards
		and K–12 standards in English language arts and math). Washington, D.C.: National
		Governors Association Center for Best Practices and the Council of Chief State School
		Officers. Retrieved March 4, 2011, from http://www.corestandards.org

Bassarear, T.  &  Keene State College (2005).  Mathematics for Elementary School Teachers (3rd 
		ed.).   Houghton Mifflin.

Billstein, B., Libeskind, S., & Lott, J. (2003).  A Problem Solving Approach to Mathematics for
		 Elementary School Teachers, (8th ed.).  Addison Wesley.

Chapin, S. H., & Johnson, A. (2006). Math matters: Understanding the math you teach (Grades K-8) (2nd ed.). Sausolito, CA: Math Solutions Publications. 

Cruikshan, D. E., Jensen, L. & Sheffield, L. (2005).   Teaching and Learning Mathematics: Pre-
		Kindergarten Through Middle School (5th ed.).  Edison, NJ: John Wiley & Sons, Inc.  

National Council of Teachers of Mathematics Standards, National Council of Teachers of
 	Mathematics, http://www.nctm.org/standards/. 

National Council of Teachers of Mathematics. (2000). Principles and standards for school
	mathematics. Reston, VA: Author.
National Research Council. (2001). Adding it up: Helping children learn mathematics. J.
	Kilpatrick, J. Swafford, and B. Findell (Eds.). Mathematics Learning Study Committee,
	Center for Education, Division of Behavioral and Social Sciences and Education.
	Washington, DC: National Academy Press.

Rachlin, S. L., Matsumoto, A. N., Wada, L. A. T., & Dougherty, B. J. (2001). Algebra I: A
	process approach (2nd ed.). Honolulu, HI: University of Hawai’i Curriculum Research &
	Development Group.

Classic References
Burns, M. (2008).  Mathematics with manipulatives: Base-ten blocks [DVD].  New Rochelle, NY:  
	Cuisenaire.

Burns, M. (2008).  Mathematics with manipulatives:  Color tiles [DVD].  New Rochelle, NY:  
	Cuisenaire.

Burns, M. (2008).  Mathematics with manipulatives:  Geoboards [DVD].  New Rochelle, NY:  
	Cuisenaire.

Burns, M.  (2008).  Mathematics with manipulatives:  Six models [DVD].  New Rochelle, NY:  
	Cuisenaire.

Huitt, W. (2004). Bloom et al.'s taxonomy of the cognitive domain. Educational Psychology 
	Interactive. Valdosta, GA: Valdosta State University. Retrieved January 10, 2005, from 
	http://www.edpsycinteractive.org/topics/cogsys/bloom.html


Differentiated Instruction Website
http://www.frsd.k12.nj.us/rfmslibrarylab/di/differentiated_instruction.htm
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