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Course Description

	Math Support is a course designed for students who are currently functioning a year or more below grade level in mathematics.  Students are identified based on their state testing scores and performance in math courses. This course is structured like a video game. I drew inspiration for this course design from Paul Anderson’s TEDx talk on classroom game design as well as from the popular game show “The Amazing Race”.  Each day students will receive a combination of direct instruction in skills and computer access.  When students are on the computers, they will navigate through the levels on the course site and must pass challenges at each level, in order to reach the next.  Students will have unlimited opportunities to complete each challenge in order to encourage mastery of the skill. Students will also be closely monitored, so that if they are making many attempts without success, they can be targeted for additional direct instruction and can be encouraged to go back and review module content and additional resources. “Good games create and support the cycle of expertise, with cycles of extended practice, tests of mastery of that practice, then a new challenge, and then new extended practice. This is, in fact, part of what constitutes good pacing in a game” (Gee 2004).  At the end of an entire unit, students will pass a unit test to move to the next unit.  Challenges include a variety of computer-based games, movies and websites.  Some challenges require students to complete practice problems while other challenges are more creative.  There is something for everyone and each level involves some amount of user choice. During direct instruction, the teacher will guide students through activities that help them develop fact fluency, mental math and problem solving strategies.  Students will take probes during this portion of the class and may level up after completing benchmark standards for four probes in a row. According to Anderson, it is important for students to have a tangible way to increase their level in the course.  The course structure provides students more than one way to level up and more than one way to excel in the class depending on their strengths.  Some students are good test takers some are better with projects and hands-on tasks. 
	Motivation is a large component to the design of this course.  Students have access to a leaderboard, updated weekly in which the top three students in the class are rewarded and acknowledged for their success.  On the wall in the classroom, there is also a location map with markers indicating which students are working in specific modules.  If there is more than one student in a module, group activities may be available.  Some challenges will be reflective and will require students to discuss topics of interest using the class discussion board.  This is also a place where students can post questions for each other.  In this way, students can maintain the collaborative nature of the classroom and learn socially.  Julie Dirksen recommends offering learners choice and autonomy in order to increase motivation and buy-in to the content.  This course structure offers students daily choices in terms of how they want to demonstrate their knowledge.  Students are also given a level of autonomy in terms of how quickly they will move through the course and they are given control over their own progress and learning (Dirksen 916). 
	In terms of design, the course content will be presented in a spiral model.  Students will receive instruction in some basic topics, which will come around again and again throughout the program, each time with increasing depth.  In this way, students will not lose or forget content they learned at the beginning of the school year. This will also give students multiple opportunities for success with topics they are strong in and multiple opportunities for practice and critical thinking with areas of need.  In addition to students following a spiral model of content delivery, the course is also designed using a spiral model of analysis, design, development, implementation and evaluation (Gagne et al., 42).    Especially when working with students with special needs, it is crucial to continue revisiting each of these steps throughout the school year in order to adapt and change content, delivery and motivation strategies to students’ ever changing needs and interests.  
	The goals and objectives for the course include knowledge, skills and attitudes (Gagne et al., 85). Some of the information that students will learn is basic knowledge or factual information and processes that they need to know. Other goals include skills that they need to be able to perform fluently and then apply to larger problems. Some skill-based goals are related to applying mathematical processes, while others relate to skills for using computers to locate necessary information, note-taking and test-taking skills.  Some goals include attitudes that students will develop towards specific mathematics concepts and mathematics as a discipline in general.  
	A further benefit of this course design is the combination of face-to-face direct instruction, teacher-guided instruction, peer collaboration and online self-paced learning.  Students who benefit from direct instruction from the teacher will receive that instruction.  Students who work at a faster or slower pace can work independently online.  Students who learn well from social collaboration with their peers have the opportunity to work with others towards a common goal.  Students can work through various topics in modes that suit their needs at that level.  One of the biggest challenges with remedial courses is managing the gaps in student knowledge and skills.  When students are tracked into regular math courses they are grouped based on ability and a teacher can expect that all incoming students will generally have a similar amount of background knowledge and skills, with only some variation.  In a remedial course, students enter the course with a wide range of abilities and a great variation in skill and knowledge gaps.  Some of my students can simplify and operate with fractions with 100% accuracy, while others still need basic instruction in what a fraction is and identifying what fraction of a shape is shaded.  Those same students who work well with fractions, can’t read a graph, while those who struggle with fractions can read, create and critically analyze data.  With this type of course design students are able to work through material at their own pace and can receive as much or as little guidance as needed depending on the topic they are currently working on. Students will need a lot of guidance during some topics and very little during others.  This system allows for that flexibility.  
	Finally, the course design allows for constant evaluation and re-evaluation on many levels.  Student progress can be monitored instantly through the website’s data tracking tools.  Students are also assessed daily on key skills including fact fluency, mental math and general abilities.  Aimsweb probes assess students on all state standards at varying grade levels and a teacher can then instantly use a student’s score to get a percentile rank, comparing their progress to the progress of other students in their grade level.  Because of the ability to easily create surveys and discussion board topics, the teacher also quickly assess student engagement and motivation in the course.  A teacher can use the view-tracking feature of the site to see which resources are most helpful for students and which resources students are rejecting.  This type of student-level and course-level evaluation can help determine what adjustments may need to be made to the course either for a particular student or for the whole course. It is simple with this type of course design to make new and more advanced materials available to students.  Through teaming and computerized-grading systems, the teacher of this course can also determine whether or not students are generalizing skills to other courses and environments.  This evaluation process covers the five key evaluation components outlined in Gagne et al.: Evaluation of the instructional materials, quality review of the ISD process, assessment of learner reactions to the instruction, measurement of learner achievement of the learning objectives, and estimation of instructional consequences (347). 
Statement of Need
	Many students, especially those with learning disabilities are unable to master mathematics content the first time they are taught.  They are often unable to master it when the content is delivered in the “traditional” manner of teacher lecture, practice from the book and paper and pencil tests.  These students need more audio and visual input and opportunities for more immediate feedback and individual guidance.  In the traditional public school, mastery is not a focus.  When a student does not master a concept, they receive a low grade and move on to the next topic.  Students with learning disabilities will often find themselves in middle and high school struggling with algebra and geometry because they never mastered the concept of multiplication or learned what fractions really mean.  This course is designed to address these gaps in mathematics knowledge and skills.
Target Group 
The purpose of this course design is to address the gaps in mathematics background knowledge for middle school students with special needs.  These students are lacking in some basic skills necessary for success in the higher-level math courses required for graduation and the skills that will allow them to function mathematically in daily life, for example calculating a tip at a restaurant and recognizing whether or not they were given the correct change. These students need direct and explicit instruction in basic operations with whole numbers, integers, fractions, and decimals as well as many other skills they did not learn successfully in elementary school.  Students in this course are functioning at least one full year below grade level, in most cases two or three.  This course is designed to re-teach and remediate those skills.
Delivery System
	Instruction in this course will be provided in multiple modes.  Students in this course attend a public middle school and will physically be in a classroom setting.  The teacher will provide some direct instruction and will always be available for guidance and individual and small group pre-teaching and re-teaching of skills as needed. The course also includes an online component based on several game design principles.  A large portion of the classroom time will be spent moving through online instructional videos, games and problem-solving challenges with real-world applications.  This hybrid combination of teacher-directed and student-directed learning will provide a unique learning environment focused on mastery of content.
Goals
	The goals of this course are for students to gain important background knowledge that they have been lacking and to fill in those gaps in skills.  Students will also \demonstrate proficiency in using note-taking strategies, test-taking strategies and several computer-based skills.  They will learn to work with Microsoft programs and to use the internet to get useful, valid, information.  They will learn how to get information they need to learn. Finally, it is a goal of this course that students will learn to appreciate the usefulness and real-world applications of specific mathematics concepts and of the discipline as a whole. 
Performance Objectives
	Throughout this course, there are several overarching performance objectives that will be a part of the course structure throughout.  These objectives will be a focus each week as students receive direct instruction in each objective and immediate feedback.
1. Given modeling, direct instruction, and immediate feedback, students will be able to solve mental math problems with at least 80% accuracy.
2. Given modeling, direct instruction, and immediate feedback, students will be able to answer 40 fact fluency problems in less than 3 minutes with at least 80% accuracy.
3. Given modeling, direct instruction, and immediate feedback, students will be able to apply a variety of strategies to solve word problems with at least 80% accuracy.
4. Given modeling and collaboration with peers, students will be able to develop and demonstrate an appreciation for math through the completion of several reflective discussions.
There are also several performance objectives specific to the first unit, operations.  These objectives will be revisited later in the course as a result of the spiral design.  They may later require a deeper understanding. These performance objectives are addressed through the computer-based portion of the course.
1. Given modeling and ample practice with immediate feedback, students will be able to identify the place value of a given digit up to the trillions with at least 70% accuracy.
2. Given modeling and ample practice with immediate feedback, students will be able to solve basic addition problems using whole numbers and decimals with at least 70% accuracy.
3. Given modeling and ample practice with immediate feedback, students will be able to solve basic subtraction problems with whole numbers and decimals with at least 70% accuracy.
4. Given modeling and practice with immediate feedback, students will be able to solve multiplication problems with 2-digit factors, decimals, and multiplication word problems with t least 70% accuracy.
5. Given modeling, direct instruction and practice with immediate feedback, students will be able to solve division problems with one-digit divisors and decimals, with at least 70% accuracy.
Instructional Strategy
	Day 1
1. Students will complete a Fast Facts Sheet.  This is a timed fact fluency test given to all students as whole group.  Tests begin with one basic operation and then later mix operations, use integers and require simplification of fractions.  Students are given three minutes and record the number of facts completed and their time.  The teacher immediately reviews the correct answers and students record their score on a progress chart that allows them to get immediate feedback on how their fluency is improving and which operations they need to practice with. 
2. Students will then complete a timed, aimsweb probe.  These probes combine problems from multiple concepts.  Some probes, called concepts and applications probes, test problem-solving skills and include graphs, geometry, perimeter, sequencing, rounding, place value, and word problems.  Others, called computation probes, focus on computing skills involving the four operations with whole numbers, fractions and decimals as well as converting between fractions, decimals and percents, and basic equations.   Students will meet in small groups to review the correct answers to these probes and receive immediate corrective feedback from either the teacher or teaching assistant about their work.
3. Students will be presented with a problem to solve, which requires critical thinking and the use of a problem-solving strategy.  After modeling and direct instruction in the use of a particular strategy, students will work in small groups to apply the strategy to solve the problem. After student skills have improved, they will be asked to choose from a short list of strategies the one that best applies to a given problem before using it to solve.
Day 2
1. Students will be given 8-10 mental math problems to solve. These problems 
encourage students to estimate, round and chunk numbers and to be familiar with the relationships between meaningful units of measure. The teacher will model strategies for solving these problems mentally, and will review answers to provide students with immediate feedback.
2. Students will then complete a timed, aimsweb probe.  These probes combine 
problems from multiple concepts.  Some probes, called concepts and applications probes, test problem-solving skills and include graphs, geometry, perimeter, sequencing, rounding, place value, and word problems.  Others, called computation probes, focus on computing skills involving the four operations with whole numbers, fractions and decimals as well as converting between fractions, decimals and percents, and basic equations.   Students will meet in small groups to review the correct answers to these probes and receive immediate corrective feedback from either the teacher or teaching assistant about their work.
3. Students will be given time to work through the game levels described 
previously on the computer.  They may use the discussion board to pose questions to their classmates, use the internet to locate additional sources of information, and they will have access to assistance from the teacher and teaching assistant if they are in need of more direct instruction. Especially in the beginning of the year, students will receive direct instruction and modeling in the use of the course and their options for progressions through the game levels.
	Day 3
1. Students will complete a Fast Facts Sheet.  This is a timed fact fluency test 
given to all students as whole group.  Tests begin with one basic operation and then later mix operations, use integers and require simplification of fractions.  Students are given three minutes and record the number of facts completed and their time.  The teacher immediately reviews the correct answers and students record their score on a progress chart that allows them to get immediate feedback on how their fluency is improving and which operations they need to practice with. 
2. Students will be given 8-10 mental math problems to solve. These problems 
encourage students to estimate, round and chunk numbers and to be familiar with the relationships between meaningful units of measure. The teacher will model strategies for solving these problems mentally, and will review answers to provide students with immediate feedback.
3. Students will be given time to work through the game levels described 
[bookmark: _GoBack]previously on the computer.  They may use the discussion board to pose questions to their classmates, use the internet to locate additional sources of information, and they will have access to assistance from the teacher and teaching assistant if they are in need of more direct instruction. Especially in the beginning of the year, students will receive direct instruction and modeling in the use of the course and their options for progressions through the game levels.		
Assessment and Branching
	Throughout the course students will have two main ways to make progress and demonstrate readiness for the next level of skill instruction.  One way for students to demonstrate progress in through their progress monitoring, or aimsweb probes.  Because the probes are ranked by percentile, students are given a goal score or percentile rank, which they must meet for success. Students enter the course performing at different levels and with pre-set goals for each level. When they meet or surpass that goal 4 out of 5 consecutive times, they may move up to the next level, until they ultimately meet the goal for grade level probes.  If students are significantly below grade level for three consecutive probes, they will meet in a small group for additional remediation.  The second way that students can make progress, is through the computer-based game.  This course is designed for content mastery and students must pass each detour and roadblock with a certain level of proficiency before moving on to the next location.  If students do not pass the challenges after three tries they will be targeted for additional small group or individual remediation.  They are always encouraged to remediate independently when they do not feel confident with the information, by requesting help or using other resources on the website.  As students move through the course, they will become more self-aware and more comfortable using additional sources to gain better understandings of course content, before remediation is required.  
Formative and Summative Assessment
	As students progress through the course as whole and through individual modules on the website, they will be asked several reflective questions and performance on daily tasks will be monitored.  These methods will allow the instructor to formatively assess students progress and provide assistance, direct instruction, modeling and remediation to individual students, small groups or the whole class as needed.  It will also allow the instruction to gain a sense of how well students are understanding content using the course resources and design format and to make adjustments in scheduling and the activities based on student interests, needs, and performance. As formative and summative assessment information is gathered, the instructor can modify course content folders to include more or less of certain types of materials and resources, can add or reduce opportunities for practice and can make adjustments to the amount of class time devoted to particular activities.  
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