 

MAE 4326: How Children Learn Mathematics
 
 

Instructor:  Dr. Gina Gresham  
Office Location:  College of Education Suite-123J   
Office Hours:  TBA each semester    
Telephone:    Office (407) 823-3550    Home  (386) 760-2146   
E-mail:  ggresham@mail.ucf.edu   
 

Catalog Description:
This course for preservice elementary school teachers includes instructional strategies, learning activities, the use of manipulatives, lesson planning, evaluation of mathematical learning, and diagnostic techniques. Prerequisites: MAE 2801 or consent of instructor and admission to Phase II. (3 semester hours)

Students with disabilities, who need reasonable modifications to complete assignments successfully, are encouraged to meet with the instructor as early in the semester as possible to identify and plan specific accommodations.  Students may be asked to supply a letter from the Office of Student Disability Services. 

According to UCF Golden Rule (http://www.ucf.edu/goldenrule/) guidelines, academic dishonesty/cheating, including plagiarism, which is a violation of student academic behavior standards and is subject to academic and/or disciplinary action.  Within the College of Education, violations of this nature may also result in fitness-to-teach evaluations.  
 

Course Goals:
The facilitating reflective practitioner will:

1. develop knowledge of how children acquire mathematics understanding and skills; and 

2. develop skills in the selection and use of materials and methods appropriate for teaching mathematics to elementary school children. 

 

Course Objectives:
Key: FET   = Florida Essential Teaching Competencies

FAP   = Florida Accomplished Practices

ESOL  = English for Speakers of Other Languages

FSA    = Florida Subject Area Competencies (Elementary Education)

NCTM = National Council of Teachers of Mathematics Standards

  
 The facilitating reflective practitioner will:

1. describe and discuss the scope and sequence of the elementary  mathematics curriculum as outlined in the Sunshine State Standards and the National Council of Teachers of mathematics and their links and applications to other disciplines (FAP 8; NCTM 1-10); 

2. demonstrate proficiency in elementary mathematics in order to assess and help meet the needs of students at various levels of ability (FAP 1; FSA 1.4; NCTM 1-10); 

3. prepare and teach mathematics lessons which provide for students’ input into the learning process, actively involve students’ critical thinking, and are based and focused on the elementary school student (FET 11,12,13; FAP 7,9,10; ESOL 18; FSA 1.3); 

4. describe and discuss the relationship of learning theories to the preparation of mathematics lessons (FET 18, FAP 7); 

5. identify and apply specific techniques and motivational ideas available for teaching specific topics in the elementary school mathematics curriculum (FAP 7, 8, 9); 

6. select and use materials that are appropriate for teaching specific mathematics topics to children at varying developmental levels (FET 1.5, 8; FSA 6.2); 

7. discuss the effects of cultural diversity (including differences such as sex bias) on mathematical learning (FET 1.4); 

8. describe and implement ways in which the mathematical instructional needs of the exceptional learner can be met in the elementary classroom (FET 1, 8); 

9. demonstrate a positive, self-reflective, and professional attitude toward the life-long process of teaching and learning of mathematics (FAP 3, 6); 

10. demonstrate an understanding of the use of technology, calculators, and computers in pursuing mathematical investigations (FET 27.3; FAP 12); and 

11. demonstrate knowledge of specific educational needs, language development, and approaches, methods, and strategies appropriate for students with limited English proficiency in the area of mathematics (FET 30.2; FAP 5; ESOL 5, 18). 

 

Mode of Instruction:
This course combines the lecture/lab/discussion formats. Emphasis is placed on hands-on, manipulative-based activities and reflective thinking.

 

Required Text: 

Van de Walle, J.A. (2004).   Elementary and middle school mathematics: Teaching 
developmentally.  Boston:  Allyn and Bacon.
Supplemental Materials and Books
Brumgaugh, D., Rock, D., Brumbaugh, L., Rock, M. (2003). Teaching k-6 mathematics. 
New Jersy:  Lawrence Erlbaum Associates. 

Other Resources: 

Read articles from professional journals such as the Arithmetic Teacher, Teaching Children Mathematics, NCTM yearbooks, the Curriculum and Evaluation Standards for School Mathematics and Professional Standards for Teaching Mathematics, and Elementary School Mathematics.  
 
 Activities, Assessments, Evaluation Procedures, and Grading Policy: 

Activities and Assessments: 

All activities must be completed in a typed, double space format, with Times/Times New Roman font, size 12, with 1-inch margins on all sides unless otherwise indicated.  All work must be free of spelling and grammatical errors. Projects and papers are due at the BEGINNING OF CLASS on the designated date.  Failure to meet deadlines will result in grade reduction of at least 20% per late assignment. Unless arrangements are made PRIOR to the due date of the assignment, late assignments will not be accepted beyond the beginning of the class session following the day they were due and will result in a zero grade. If a student is absent, it is his/her responsibility to get any missed work and turn in any assignments that are due.  An absence DOES NOT change an assignment’s due date.  Contact the instructor to make arrangements if necessary BEFORE the assignment is due.  Technical/computer problems are not an acceptable excuse for a late assignment.  Do not wait until the due date to print out your assignment.  

You will also be asked to download and/or print out documents that are emailed to the web/email address you give the instructor. You will be responsible for checking your email before class to ensure you are ready with the appropriate materials.
1. Article Reviews: You are to read two articles of your choice from a journal that relates to mathematics (Ex: Math anxiety, technology, manipulatives, the teaching of mathematics, etc.)  Write a 1-2 page review for each article, including a summary section and a reaction section. Example. Did you like it? Why/not? Would you recommend the article? Why/not? If an idea would you use it in your classroom? Why/not? Etc. Be sure to include the reference using the CORRECT APA format. (See handouts in packet for APA format samples.) You must include a copy of the article.  Some journals sources may include: Teaching Children Mathematics, School Science and Mathematics, Learning, Elementary School Principal. These are just a few sources and do not represent all. 

(Course Objectives #1-11) 

(Example for APA format)
Taylor, M. P., et. al. (2001). Do your students measure up metrically? Teaching Children Mathematics 7 (5), 282-286.

2. Group Presentation:  Each group must conduct a 45-60 minute, hands-on activity-oriented presentation on the topic you were assigned.  You must include enough materials for everyone to participate during the activity. Copies need to be provided for the students (One copy can be placed on file at the CMC center for students) and instructor along with a presentation abstract.  An abstract will include:  activity title, topic, grade level, procedures, materials list (if not in copy of activity), and reference (APA format). Prior to your presentation, you must address the following with the entire class:
1. Define concept: Based on information in the text and/or dictionary, put into everyday language a complete definition of concept.
2. List and briefly explain the “big ideas” the text lists for concepts. 
3. Provide activities that fit into the definition. 

(Course Objectives #3, 5, 6)  

3. Activity File:  Select 3 topics and create a file with at least 5 activities for each of your topics.  These activities are NOT to be worksheets completed by the students.  They need to involve active participation on the part of the students.  Each activity must be preceded by an abstract that includes:  (1) Activity Title (2) Topic (3) Grade Level (4) Prerequisite skills (5) Description of the activity/procedures (6) COMPLETE reference (APA style); and (7) Copy of the activity. (8) Tie the activity to the Sunshine State Standards. (9) How can you vary the activity for another grade level?
(Course Objectives #1-11)  

4. Game/Trick/Brainteaser: You will be required to do a game, trick, or brainteaser appropriate for use in an elementary school mathematics classroom.  This game, trick, or brainteaser must be submitted to me via email. Games or tricks may not be duplicated. I will let you know via email if it is duplicated.  If so, you will be asked to resubmit another one. 
(Course Objectives # 2, 3, 5, 6, 8, 11)                                         
5. Field Experience/Lesson: You will be asked to complete several mathematics assignments in your field placement. You will also be expected to develop and teach a mathematics lesson involving the use of manipulatives AND literature with the whole class. This does not include a lesson using worksheets and may not be a lesson review. Your lesson must center around manipulatives and literature. The lesson plan must be submitted to me for approval before implementation. IT MUST BE SUBMITTED TO ME AT LEAST TWO WEEKS BEFORE TEACHING. This will ensure enough time for me to view it and for you to make changes if needed. Therefore, do not wait until the last minute to prepare and teach your lesson. IT WILL NOT BE ACCEPTED IF NOT EMAILED AT LEAST TWO WEEKS BEFORE IMPLEMENTATION. Lessons that are not submitted for approval will result in a zero grade. NO EXCEPTIONS OR EXCUSES!!!!!!!! Further, you are asked to attach the actual email with my approval when turning in your lesson. Lessons will not be accepted without the email approval sheet.

More information on the lesson plan format, etc. will follow. 
(Course Objectives #2, 3, 4, 5, 6, 7, 8, 10, 11) 
6. Mid-term and Final Examination:  During the designated time, we will have a mid-term and final exam on the materials and information covered during the semester.  Anything that is covered in class is open for inclusion on the both exams.
(Course Objectives #1-11) 

7. Professionalism/Participation: Students are expected to attend all class, lab, and clinical experience sessions and are accountable for all materials covered. Class attendance and participation are critical for your learning experience in this class. This portion of your grade regards your participation in class and your professionalism in coming to class on time and being respectful of others during class. Points are deducted when I notice that someone is talking when the instructor or others are talking/teaching, not paying attention, doing other things, or simply not participating in the activities.  When I look around the room, I make note of who is not participating-or does not appear to be participating.  When the professor/student is speaking or sharing an activity, the entire class should participate and listen—whether or not they feel it is important to them.  Think of how you would feel if you were standing in front of the room trying to teach or share. You would not want people talking or doing other things.  Further, think of yourself when you are a teacher. Are you going to allow your students to walk in late to class, work on other things or read, be off task, or talk when you are trying to teach? 
You have 100 points to begin with and deductions are made based on tardiness, absences, and lack of participation.  Points are deducted in the following manner per class session: 10 points per absence; 5 points per tardy and/or leaving early; 5 points for lack of participation.  The loss of these points is NOT negotiable. 
Evaluation Procedures: 

	 
Activity
	Points Available
	 
Assessment Tools

	Article Reviews (2)
	40
	Checklist

	Group Presentation
	50
	Peer Evaluation, Teacher Observation

	Activity File
	50
	Checklist/Rubric

	Field Experience Assignments and Lesson
	25
75
	Teacher Observation, INTASC Evaluation

	Mid-term and Final (75 ea.)
	150
	Exam

	Professionalism/Participation
	100
	Teacher Observation

	Game/Trick/Brainteaser
	10
	Checklist


TOTAL             

                500
***You are asked to turn in your activity file, lesson plan, brainteaser, and group activity presentation on a CD or floppy at the end of the semester. This is due by the last day of class. Please include your name and class section on the CD or floppy****
Grading Policy 

Final grades will be distributed according to the following scale:
A =   450- 500     
 B =   399- 449    

 C =   348 - 398    
 D =   297 – 347   

 F =   Below 297 

**I will not be using the +/- grading scale. 

Misrepresentation of Work: 

**You may not use papers or activities written by former students to satisfy course requirements. Use of prior work will be considered cheating and will result in an automatic course grade of F. Misrepresenting actual work completed (for example: field experience lessons, article ideas, classmate’s work, published materials, materials from the Internet, etc.) as your own will be considered cheating and will result in an automatic course grade of F.

(Course Objectives-#9) 
 
 
 
 *****Course Outline is subject to change without notice*****
COURSE OUTLINE
	Date
	Topic
	Read Chapters:
	Assignments Due

	 

08/23/04
	Syllabus and Introduction 
	Overview and Chapters 1, 2, 3
	 

	 08/30/04
	NCTM, NAEYC Piaget, Constructivism, Planning Instruction, Assessment 
	5, 6, and 7
	 

	 09/06/04
	Labor Day/No Class
	
	 

	 09/13/04
	Problem Solving & Technology
	4 and 8
	Article Reviews

	 09/20/04
	Early Number Concepts 
Meanings for the Operations
	9 and 10
	 

	09/27/04 
	Basic Facts & Place Value Development 
	11 and 12
	 

	 10/04/04
	Internship/No Class-Teach Lesson
	
	Game/Trick/Brainteaser

	 10/11/04
	Whole Number Computation & Mid-term
	13
	 

	 10/18/04
	Number Sense and Estimation
	14
	Lesson and Reflection

	 10/25/04
	Fractions 
	15 and 16
	 

	 11/01/04
	Decimals, Percents Ratios and Proportions
	17 and 18
	Activity File

	 11/08/04
	Measurement Geometry
	19 and 20
	 

	 11/15/04
	Internship/No Class
	
	 Lesson and Reflection

	 11/22/04
	Probability and Data Analysis 
	21
	

	 11/29/04
	Algebra
	22
	Field Placement Activities

	 12/06/04
	Final Exam
	 
	 


***Fish Bowl Activities will be held for each chapter***
**Bold dates indicate presentation dates** 
 
 
COURSE OUTLINE
	Date
	Topic
	Read Chapters:
	Assignments Due

	08/24/04
	Syllabus and Introduction
	Overview
	 

	08/31/04
	Introduction, NCTM, NAEYC Piaget, Constructivism 
	1, 2, and 3
	 

	09/07/04
	Planning Instruction, Assessment 
	5, 6, and 7
	 

	09/14/04
	Problem Solving & Technology
	4 and 8
	Article Reviews

	09/28/04
	Early Number Concepts 

Meanings for the Operations
	9 and 10
	 

	10/05/04
	Internship/No Class
	 
	Lesson and Reflection

	10/12/04
	Basic Facts & Place Value Development 
	11 and 12
	Game/Trick/Brainteaser

	10/19/04
	Whole Number Computation & Measurement
	13 and 19
	Midterm

	10/26/04
	Number Sense and Estimation
	14
	 

	11/02/04
	Fractions (2 groups?)
	15 and 16
	Activity File

	11/09/04
	Decimals, Percents Ratios and Proportions
	17 and 18
	 

	11/16/04
	Internship/No Class
	 
	Lesson and Reflection

	11/23/04
	Probability and Data Analysis
	21
	 

	11/30/04
	Geometry and Algebra
	20 and 22
	Field Placement Activities

	12/07/03
	Final Exam
	 
	Final

	
	 
	 
	 


***Fish Bowl Activities will be held for each chapter*** 

**Bold dates indicate presentation dates**
