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Dr. Valentina Tobos
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GENERAL DESCRIPTION OF COURSE

Mathematic Foundations for Science Education is a new proposed seminar. It is designed to develop and exercise mathematical skills that candidates in the Master of Science Education (MSE) program and tracks will apply to the science content in subsequent courses in the program. This new course will be set up as a Hybrid Format Seminar that will help students review and practice mathematical techniques and problem solving in scientific application. 

Students will place into the seminar by low performance on a Survey of Mathematical Skills administered through BlackBoard at the time of their admission.  The Survey will be developed as part of this grant work.  Upon evaluation of student performance on the Survey, students will be required either to retake the test at the end of their first semester in the MSE program or to attend the seminar during their fist semester and successfully pass the Survey.  The candidates will have to retake the Seminar and the test until they earn a successful pass.

The seminar will meet in a Virtual Classroom Environment (through Horizon Wimba) for lectures and explanation of course work; topics will be announced through Blackboard (and Syllabus). Students will access/attend presentations on those topics as needed through Horizon Wimba and/or recorded streaming video clips.  Assignments will be accessed and submitted through BlackBoard. Course work topics will include General problem solving techniques; Scientific notation; Units; Dimensional analysis; Elements of algebra;  Logarithms and exponential function, Binomial theorem and series expansion; Elements of geometry; Trigonometry (right angle functions and identities,  trigonometric functions); Vectors (components, units, addition, subtraction and vector products; experimental error, error analysis, plots and curves; probability and statistics).

Any electronic, video and audio materials worked as part of this grant will be available in a data base of mathematics exercises and problems.
 
NECESSARY CO-REQUISITE COURSES


Not applicable 

PROPOSED OBJECTIVES


Many candidates in the MSE program are teachers who are working toward state endorsement in science, and have not utilized mathematical skills since their early undergraduate experiences. These students may find themselves unable to keep pace in the science courses because they are not familiar with the necessary mathematical tools.
This seminar is designed to develop and exercise the students’ mathematical skills that will be applied to the science content in subsequent courses. A hybrid format for the course will also align with State Certification Standards and No Child Left Behind Legislation that requires teachers to utilize technology within their professional development. 

INSTRUCTIONAL STRAGEGIES TO ENHANCE STUDENT LEARNING


The course will be delivered in a Hybrid Format, in both synchronous and asynchronous environments. Course documents including the Placement Survey, Syllabus, Assignments, Rubrics for self-assessment, Directed Text Readings, and Related Links will be available through BlackBoard. Students will be able to access course materials at a self-directed pace. The Placement Survey will have restricted access so that it may only be taken for placement in the class, and as a Final Exam.  The Gradebook tool will be utilized to give students feedback on their progress. Lectures and Explanations will be delivered Face- to- Face and/or using the Horizon virtual classroom environment. Topics will be introduced, examples of problems included in assignments will be worked together, and students will have a format to interact with the instructor and each other in a synchronous environment. Students will complete polling feature quizzes during the presentation as an assessment tool. The Horizon Wimba sessions will be archived, so that students can review and access lectures and examples whenever and wherever they are. Since the Horizon Wimba archives cannot be accessed in subsequent semesters, the sessions may also be recorded in a video streaming format for use in future semesters. The Quiz features in Blackboard will then be utilized as an assessment tool. Completed assignments will be submitted through Digital Dropbox, and will have limited access due dates related to each Horizon Wimba session. Students may set up individual sessions with the instructor, as needed, at their mutual convenience. 
TECHNOLOGIES/INNOVATIONS IN THE PROPOSED COURSE


The course will be delivered in a Hybrid Format, in both synchronous and asynchronous environments. Synchronous delivery will utilize the Horizon virtual classroom environment. This will enable the instructor to combine lecture presentation    with working examples of application problem solving. The students will utilize the white board and live chat features to interact with the instructor and one another. The Polling Feature will be utilized to assess understanding during each session.  The students will have the convenience of accessing the Horizon Wimba sessions from wherever they are. 

If possible, the Horizon Wimba sessions might also be recorded as streaming video presentations for use in future semesters. 

Students will have asynchronous access to course materials through Blackboard from wherever they are, at whatever time is convenient for them. 
Tools utilized will include posting of the Syllabus, Assignments, Directed Reading, Related web links to outside resources, and Discussion Threads. Assignments will be submitted through Digital DropBox. Assessments will be conducted through Blackboard. The Initial Placement Survey, Quizzes on material from each Horizon session, Course Evaluation by the Student, and the Final Exam will be made available at specified times. The instructor will utilize the Tracking feature to assess student participation, and determine the best times for interaction and discussion with students.  
The GradeBook tool will benefit students and instructor, providing self-directed feedback for the student, and a convenience in course management for the instructor. 
STRATEGY FOR ASSESSING STUDENT LEARNING


Course placement will be determined by a below minimum score on a Survey Assessment of Mathematical Problem solving skills, in a multiple choice format.  The Survey will be designed as part of this grant work.

Formative assessment will be on-going with the class; active student participation will be required and evaluated with a rubric during presentations, live chat and white board; in discussion threads; and with correct answers to the Polling Feature Quizzes within the Virtual Classroom Environment. Assessment of Student Progress within each topic will also be made by evaluating submitted assignment responses. 


Passing the course will require successful completion of an alternate version of the Survey Assessment of Mathematical Problem solving skills designed as part of this grant work. 

NUMBER OF STUDENTS DIRECTLY AFFECTED


All students enrolled in the MSE Program, beginning with the Fall Semester of 2007, must demonstrate adequate knowledge in Mathematical Problem Solving Skills for admission to subsequent courses within the Program, 35 estimated Students.  
REFERENCE MATERIAL

Das, Biman. (2004) Mathematics for College Physics. Pearson Prentice Hall. Upper 
Saddle River, NJ.  ISBN 0-13-141427-5.

COURSE PROGRESS PLANNING

· The seminar would begin in Fall Semester 2007. 

· Students would take the preliminary Placement Survey, on line through Blackboard, prior to the start of classes or early on after start, in coordination with technology orientation and training.

· Students scoring below minimum on the Placement Survey will enroll in the course.
· First and Last Class Sessions will meet face-to-face on campus

· 4-6 two-hour class sessions (1 session per week) scheduled for on-line virtual classroom (Horizon Environment), synchronous meetings, during the first half of the fall semester. 
· Mid-point course evaluation allowing student testimonial would be made available as a student survey through Blackboard during the third class session week. (Mid-point report of progress submitted by November 1, 2007)
· Departmental course evaluation with student testimonial would be done during the last class session. (On-campus, face-to-face final review)

· Final Exam: Alternate Survey of Mathematical Skills will take place during the week following the last class session, available through Blackboard.
· Final report of Course Evaluation submitted December 10, 2007.
· Plans for Presentation to LTU Faculty and Administration, Presentation at Conference and/or journal submission, coordination with VITRC to train others in implementing course results to be determined during Spring Semester 2008.
· Funding for course:  

$100.00   to Valentina Tobos,   $400.00 to Sandra Yarema on selection of proposal
$100.00 to Valentina Tobos, $400.00 to Sandra Yarema with acceptable mid-point progress
$200.00 to Dr. Tobos, $800.00 to Sandra Yarema on completion of proposal
