SRA Number Worlds 

Narrative Description
 for 
Kentucky Teachers
Identification of the Research-Based Intervention Strategies and/or Program
Describe how the diagnostics assessments are reliable and valid.


Number Worlds' flexible assessment component pinpoints the exact unit in which students should begin the curriculum.  Weekly and unit tests monitor progress with open response and/or multiple choice questions to identify when students are ready to learn.  Each level of the program includes the following:

· Placement Tests to identify where students should begin the Number Words curriculum.
· Weekly Tests to measure student comprehension of the week's five daily lessons.
· Unit Tests to evaluate concept acquisition for the entire unit.  
· Rubrics to informally evaluate student understanding of each lesson.
· The Number Knowledge Test, designed to measure students' intuitive knowledge of number—the knowledge that helps children make sense of quantitative problems.
Describe the instructional practices and/or mathematics intervention program to show how they are specifically designed as an intervention to assist identified primary students who are struggling in mathematics. 


Number Worlds is an intensive intervention program that focuses on students who are one or more grade levels behind in elementary mathematics.  Number Worlds is the only program that includes a prevention instruction section for students in levels Pre-kindergarten, Kindergarten and Grade 1 (Program Levels A–C). This unique 30 week course of daily instruction improves students' grasp of the world of mathematics so they can move forward with the head start they need. For students in grades 2–6 (Program Levels D-H) who are one or more grade levels behind in mathematics, the Number Worlds intervention program is an invaluable tool. It builds on students' current level of understanding with six 4-week intensive units per grade for faster assimilation back into math class. 

Features: 
· Targeted instruction through discussion activities, computer activities, and paper and pencil activities 

· Precise assessment for personalized guidance 

· Research-based for proven results 
· Flexibility for teachers and students in various settings including Resource Room, After School, Summer School, and Tutoring programs 

· Extra practice provided through Building Blocks activities researched and designed by Doug Clements and Julie Sarama. 

Teacher Edition (Levels A–H): heart of the Number Worlds curriculum. Provides all background for teacher and complete lesson plans with thorough instruction for how and when to use the program resources as well as blackline masters, letters to home, and informative information on learning trajectories. 

Activity Cards (Levels A–C): packaged so they can be carried around by the teacher and used to direct an activity. They provide detailed descriptions of each activity along with suggested questions to ask during the activity.  Card Sheets (Levels A–C): used for activities in whole class and small groups. 

Manipulatives: includes all game boards, game pieces, and other manipulatives needed to complete any activity in the specified level. 

Technology: Building Blocks Software, eMathTools software, eAssess software 

Assessment: The assessment book plays a large role in making sure a student has mastered the taught mathematical concepts. The Assessment Blackline Masters include a detailed overview of the assessment goals, phases, and types of assessments with detailed instructions on how to use each. Assessments are in blackline master format with answers in the back of the booklet. The masters include: Placement Tests, Formal Assessments, and Number Knowledge Tests.
	
With each daily lesson, teachers have the opportunity to reach the program’s knowledge objectives through problem-solving activities, small-group interaction, and discussion. By asking good questions in the classroom, teachers can encourage learning while defining areas that require extra work, ultimately helping to bring students to their appropriate grade level. 
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Describe how the research-based practices and/or mathematics intervention program selected for the intervention was based on data specific to the school and the needs of the students to be served.  


Number Worlds, a mathematics program for young children, was specifically developed to teach the core set of understandings for number sense and provide a test for the central conceptual structure for number.  First , it enables children to make sense of a broad range of quantitative problems across contests and to answer questions, for example, about two times on a clock (Which is longer?), two positions on a path (Which is farther?), and two sets of coins (Which is worth more?).  Second, it provides the foundation on which children's learning of more complex number concepts, such as those involving double-digit numbers, is built.  For this reason, this network of knowledge is an important set of understandings that should be taught in the preschool years, to all children who do not spontaneously acquire them (Griffin, Case, & Siegler, 1994).

Children who have been exposed to the Number Worlds program do very well on number questions.  In several evaluation studies conducted with low-income communities, children who received the Number Words program made significant gains in conceptual knowledge of number and in number sense, when compared to matched-control groups who received readiness training of a different sort.  These gains enabled them to start their formal schooling in grade one on an equal footing with their more advantaged peers (Griffin, 2004).  

Number Worlds has been developed and refined since the mid-1980s and has been the only such program to show proven results through years of rigorous field testing. These tests show how students who began at a disadvantage surpassed the performance of students who began on-level with their peers, simply with the help of the Number Worlds program.  One of the tests was a longitudinal study conducted to measure the progress of three groups of children from the beginning of Kindergarten to the end of Grade 2. The treatment and control groups both tested one to two years behind normative measures in mathematical knowledge, while the normative group was on track. The treatment group received the Number Worlds program while the other two groups used a variety of other mathematical programs during the entire course of the study.

The chart below shows the progress of each group in mean developmental mathematics-level scores as measured by the Number Worlds test. The treatment group using the Number Worlds program met and exceeded normative mean developmental level scores by the end of Grade 2. Meanwhile, the control group continued to fall behind their peers. 
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Longitudinal study showing mean developmental scores in mathematical knowledge during Grades K–2



The Building Blocks software, incorporated into the Number Worlds program, is the result of National Science Foundation-funded research. Building Blocks includes research-based computer tools with activities and a management system that guides children through research-based learning trajectories.  The program is designed to:
· Build upon young children’s experiences with mathematics with activities that integrate ways to explore and represent mathematics
· Involve children in “doing mathematics”
· Establish a solid foundation

· Develop a strong conceptual framework

· Emphasize children’s mathematical thinking and
reasoning abilities
· Encourage learning in line with state and national
standards

In research studies, Building Blocks software was shown to increase young children’s knowledge of multiple essential mathematical concepts and skills. One study tested Building Blocks against a comparable preschool math program and a no-treatment control group. All classrooms were randomly assigned, the “gold standard” of scientific evaluation. Building Blocks children significantly outperformed both the comparison group and control group of children. Results indicate strong positive effects with achievement gains near or exceeding those recorded for individual tutoring.
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Describe how the intervention program supports the comprehensive school mathematics program/model.


Teachers also report positive gains from using the Number Worlds program and from exposure to the instructional principles on which it is based.  Many teachers claim their teaching of all subjects has been transformed in the process.  They now facilitate discussion rather than dominating it; they pay much more attention to what children say and do; and they now allow children to take more responsibility for their own learning, with positive and surprising results.  Above all, they now look forward to teaching math and their students are eager to do more of it (Griffin, 2004).


Mathematical proficiency has five strands.  These strands are not independent; the represent difference aspects of a complex whole...they are interwoven and interdependent in the development of proficiency in mathematics (Kilpatrick, Swaffored, Findell, 2001).  Number Worlds develops all five proficiencies in each lesson, so that students build their skills, conceptual understanding, and reasoning powers as well as their abilities to apply mathematics and see it as useful.
Describe how selected assessment measures will be used to identify students who are struggling in mathematics and measure their skills against established performance levels in mathematics and how the assessment screens for areas that require intervention. 


Goals of assessment for Number Worlds are:

· Improve instruction by informing teachers about the effectiveness of their lessons.

· Promote growth of students by identifying where they need additional instruction and support

· Recognize accomplishments


Number Worlds includes the following phases of assessment—

Planning—As teachers develop lesson plans, they consider how they might assess the instruction, determining how they will tell if students have grasped the materials

Gather Evidence—Throughout the instructional phase, teachers can informally and formally gather evidence of student understanding.  The Informal Assessment Checklist and Student Assessment Record are provided to help teachers record data.  The end of every lesson is designed to help in conducting meaningful assessments.

Summarize Findings—Teachers take time to reflect on the assessments to summarize findings and make plans for follow-up is a critical part of any lesson.

Use Results—Teachers use results of their findings to differentiate instruction or to adjust or confirm future lessons.

Implementation

Describe how identified students will receive intervention instruction above and beyond what they receive as part of the core-mathematics program.  


Number Worlds mathematics intervention is designed to help students not making adequate progress.  
· For struggling students, this requires an acceleration of development over a sufficient period of time.

· If the problem is small, the intervention might be brief.

· If the problem or lag in development is large, the intervention may last for weeks, months, or all year.  


Number Worlds is different in that instruction is—more explicit, more systematic, more intense and more supportive.  Layers of intervention are organized in tiers to enable schools to respond to student needs.  

	Tier 1

	Core Instruction:  high quality, comprehensive instruction for all students.  It reduces the number of students who later become at-risk for academic problems

	Tier 2

	Supplemental Intervention:  Addresses essential content for students who are not making adequate progress in the core program.  It reduces the need for more intensive intervention.

	Tier 3

	Intensive Instruction:  Increases in intensity and duration for student with low-level skills and a sustained lack of adequate progress within Tiers 1 and 2.



Number Worlds is designed for both Tier 2 and Tier 3 students.  Tier 2 students may spend a brief time in the program learning a key concept and then be quickly integrated back into the core instructional program.  Students in Tier 3 will most likely need to complete the entire Number Worlds curriculum at their learning levels.  Tier 3 requires intensive intervention for students with low skills and a sustained lack of adequate progress within Tiers 1 and 2.  Teaching at this level is more intensive and includes more explicit instruction that is designed to meet the individual needs of struggling students.  Group size is smaller, and the duration of daily instruction is longer.
Describe how family involvement initiatives support the mathematics intervention.  

Number Worlds provides black-line masters for "Letters to Home" that provide at home activities for students and family members that relate math concepts being learned in the intervention to the real world.
Provide evidence that the intervention teacher receives extensive professional development in the selected mathematics intervention.  


The selected math intervention teacher will attend all professional development provided by the KDE and will also contract for on-site coaching from SRA.
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