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Good morning. My name is Sarah and I am pleased to welcome you on behalf of the Access Center. The Access Center, which focuses on access to the general education curriculum for grades K-8 is funded by the special education program.  We are pleased that you could join us today and we hope you will find this online opportunity to be fruitful and relevant to your work. 

We are fortunate to have Dr. Diane Bryant presenting this Webinar titled “Early mathematics identification and intervention: Working with students at risk for mathematics difficulty”. Dr. Bryant is a professor in the Learning Disabilities/Behavior Disorders program in the Special Education Department at the University of Texas at Austin. She also serves as a project director for the Special Education Research Project at the Vaughn Gross Center for Reading and Language Arts, a project focusing on the development of assessments to identify young students who are at risk for Mathematics Difficulties and interventions to address the foundation skills and early mathematics instruction. Prior to joining the faculty at The University of Texas at Austin, she taught in the public school sector with Gallup-McKinley and Albuquerque, New Mexico School Districts and has also taught in Florida Atlantic University. Dr. Bryant is the author, and co-author of several books, book chapters, test, articles, and training materials dealing with learning disabilities, assessment, behavior management, literacy, mathematics and assistive technology. Her professional interest and research relate to effective instructional programming for students with mild to moderate Learning Disabilities, and issues involving instructional and assistive technology. At this point, it is my pleasure to turn things over to our presenter, Dr. Bryant. 



Diane, you'll have to unmute your phone line. 



Thank you very much for that very warm welcome and for that introduction. I am very pleased to be sharing with the audience information about our 3-tier mathematics assessment and intervention model. I understand that some of the participants in the audience today attended some of the other AIR presentations in D.C. which I presented at and talked a little bit about the model and how we were developing it. It really is an evolving, emerging type of model. It is framed after the 3-tier reading intervention model (which I think many people are familiar with at this point in time), based also on Response to Intervention. 
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I am very pleased to be with the audience today to talk about lessons learned since the last time I presented and if you can follow along with me, I am moving to the slide that talks about the advanced organizer for today to give you a sense of what we will be talking about over the next hour and a half. Beginning with the goal, the goal obviously is to share lessons learned with you about the 3-tier Math Development Model. We can talk about some of the issues that we have encountered and ways that we have attempted to address those issues. Not all of the issues are resolved. We continue to learn and try things out. We will also focus on assessment, and we will focus on intervention, which are the two components of the model. 

For those of you just joining my presentation for the first time, meaning you were not part of the audience in D.C., I am going to give you a quick background. This will catch you up a little bit with what I have already talked about. I will not spend a lot of time on that. Finally, what I would like to do is answer questions midway through and questions at the end. I hope that that format will work comfortably for everyone. As you think of questions, please type them in. 

When I reach my question slide, I will stop and orally respond to the written question that you have sent in. If there are other questions that you would like to ask me over the telephone, that is fine also. 
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We will move onto the next slide, slide four (sic). This is the basis for our math model and the 3-tier reading model that we are trying to follow in terms of format and some of the features. These core features of RTI come from the legislation (IDEA 2004), and from the National Center for Learning Disabilities (housed in Vanderbilt, you can get on their web site and get more information about RTI if you wish additional RTI information). 

There are several major features of RTI. 

The first one talks about high quality classroom instruction that is evidence-based and looking at the programs that are being selected and the research base that goes with those particular programs. As you probably know, that type of work has been done in reading. It is ongoing in reading in terms of classroom instruction and Tier 1.  The other component of high-quality classroom instruction is to compare how students’ learning rates are in achievement across same grade level classrooms. What that means is how our individual students performing compared to other students in the same grade level. For example, looking at Tier 2 youngsters and Tier 3 youngsters, and asking, “Is our tiered instruction helping to close some of the gaps?”. 

Second is universal screening. You are familiar with…it looks at screening youngsters in the areas of academics and behavior. It’s screening that’s provided to all children and there are criteria used to judge the learning and achievement of all of the students. Depending on whether it is reading or behavior or mathematics, the criteria will obviously be different. 

The third feature would be the continuous monitoring of student progress where data are collected on a regular basis to determine which students are reaching the benchmark. 
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To finish up of the core features of RTI. 

The fourth feature would be researched-based interventions. As you are familiar with IDEA 2004, there are recommendations for to look at standard protocol procedures or problem-solving procedures. NASDSE came out with a very nice booklet that talks about RTI, and does a very nice job of explaining the standard protocol procedure as well as the problem-solving procedure. In my research we use the standard protocol procedure at this time.  Of course, making sure whatever interventions are chosen, that there is an evidence base associated with that. That is the trick with mathematics right now. There is limited evidence base research intervention for tier 2 and certainly tier 3. We are trying to identify what these interventions look like and how do youngsters perform when provided with this instruction. Tier 2 may occur for 8 to 12 weeks in length. It might vary depending on which researcher or which article. That range is what we are seeing in the literature now. We think about interventions in terms of a semester, from a management standpoint, and taking into consideration that it takes a little bit of time in the fall to get things up and running. We have to be mindful of how many weeks of instruction are realistically provided before we make decisions about moving children out of tier 2 in either direction, what ever the case may be. Tier 2 and Tier 3 are much more intensive than core (Tier 1) instruction. 

Finally, number five would be the fidelity measures. These are critical features that you would expect to see teachers performing when they are delivering Tier 2, actually Tier 1 and Tier 3 as well, mathematics instruction. We have some examples of those behaviors, and I have included those in the presentation. We will talk about those in a bit. 
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Speaking about mathematics education in a very broad sense, we know based on NCTM standards and looking at standard from various states around the country, problem-solving is the important consideration in mathematics. There are numerous types of problems. Youngsters need to have numbers sense as well as big as basic skills and an understanding of how to solve problems. Putting those together and the procedural knowledge to solve problems, all of that combines to help students become effective problem solvers. Of course, mathematics is more encompassing than what I have described. 
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If you look at slide seven (sic), some of you may be familiar with the NCTM curriculum focal points that were published in September 2006. There is a URL link if you wish to get additional information and more in-depth knowledge about these focal points. What I have done is listed the focal point curriculum for kindergarten, first grade and second grade. I will go through that very quickly. 

In kindergarten the focus is on numbers and operations where the students should be representing, comparing, and ordering whole numbers and joining and separating sets. In parentheses you will see the words geometry and measurement.  Those are the other areas that were identified for focal point in kindergarten. I put them in parentheses because we are not spending a lot of time, actually, no time on geometry and measurement in kindergarten. They remain important considerations, focal points, for Tier 1 instruction, certainly. I will talk why we are not spending time on geometry and measurement, in case you are wondering that. 

Moving to first grade, there is again, number and operations, as well as algebra.  In this case, it’s developing understandings of addition and subtraction and strategies for basic addition facts and related subtraction facts. The next point related to first grade is again number and operations. Here it is developing an understanding of whole number relationships including grouping in tens and ones. We see the introduction here to the base 10 system, and certainly children in kindergarten are introduced to base 10, but it becomes more formal instruction in first grade and more so in second grade. We will talk about that in a minute. And first grade, and geometry is in parentheses. 

In second grade, we see number and operations, developing an understanding of the base 10 numeration system and place value concepts. And then the number and operations and algebra, developing quick recall of addition facts and related subtraction facts, fluency (much like in reading) with multi-digit addition and subtraction. In addition measurement is in parentheses. We will not be focusing much on that. 

Those are the focal points, and I mentioned those because it is very obvious that number and operations are the critical skills for kindergarten, first grade and second grade and identified as focal points that that Tier 1 instruction really needs to pay attention to and Tier 2 and Tier 3, because of the amount of time we have to work with children, there needs to be a focus in terms of what will be worked on.  For our project, we really work on number and operations. 
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What is a 3-tier math intervention model? 

This is a review. It is an assessment and intervention model. There are two major components. It is intended to meet the instructional needs of students in grades kindergarten through two. They are identified as struggling with math and at risk for mathematical difficulties, according to the measures that we have been working on for several years. 

The second point is that it provides a framework for providing instruction and using assessment data to inform decision making. 

It is an RTI model. That is developing because we are trying to validate our interventions; we are not at a point where we can move a lot of children in and out of the tiers. You have these realities of research and sample size. You cannot make a sample size dwindle to the point where it is difficult in terms of power, to find significance.  We do need to keep our groups intact for the remainder of this year. 

In a RTI model, we would not do that. If youngsters are meeting benchmark, they may move back to Tier 1…or maybe into Tier 3 or stay in Tier 2, depending on how they are doing. 

Finally, this intervention model focuses on standards-based intervention. We do pay attention to NCTM, and our own state standards, much like you have your own standards in your state. We look at number and operations, we look at algebra, we look at problem solving. Our problem solving problems include the basic facts we have been working on with the children, whole number computation. This semester we will introduce some problems with time and money, so we are able to get a little bit at the measurements that I was alluding to just a minute ago. So, that is the 3-tier mathematics intervention model, briefly. 
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The next slide provides more of the “nitty-gritty” information about the 3-tier math intervention model. 

Tier 1, much like the three tiers in reading, it is your core instruction for all students. And in our focus groups and talking to curriculum specialists and principles, the amount of time designated for core, Tier 1 math instruction seems to vary across school districts. Some require 90 minutes, much like they do for reading, although in some districts reading is 120 minutes. It does vary, in some school districts, we are told that math is 45 minutes and then they do some incidental teaching related to, for example, the calendar, or some other activities to address math skills as well. So 45 – 90 seems to be the range so far that we have observed or heard about. 

In tier 2, in terms of the number of students, 10 to 30% of identified students, well, 30% is high of course, that’s the overidentification piece and 10% is low – the issue is that it could possibly miss some children who have ability with one type of number sense skill but maybe not other number sense skills. They are unevenly developed (early math skills are). So it may not identify those children as at-risk. So 10%’s a little low, in the research studies we see anywhere between the 16th percentile to the 25th percentile for identification purposes.  We identify below the 25th percentile. That is how we identify our students.  Now 20 minutes a day is – we are doing 20 minutes a day, four days a week. It is going to turn out to be 10 weeks of instruction, twice during the year.  I hope that was clear.  During a five day week, we have four days of instruction. Each day is a 20 minute session. We run our intervention for 10 weeks; we do some testing and run it for another 10 weeks. Again, our goal is to validate intervention. You have to keep that in mind as you’re thinking about your own situation and how this might look.  We include differentiated instruction related to number and operations. Our instruction is explicit, direct, systematic, and it is in small homogeneous groupings. We start the year with small groups, and we make adjustments later at the end of the semester as some of the children begin to move quicker than some of the other children in the group. We do flexible grouping to be sure that we are meeting individual needs. 

Tier 3 would be intensive intervention, 5 to 8% of children. This might include youngsters who are identified as having math learning disabilities. Probably another 20 minutes.  The “?” is there, because we do not know. There is not much research that I know about tier 3. We are getting there. We are looking at that. I know some school districts are trying tier 3 with different models. It is evolving. 
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We’ve moved to the first major area that I want to talk about today, and that would be assessment. The core educational problem related to assessment would be that there is limited availability of technically adequate measures for identifying and monitoring response to intervention of tier 2 students in the primary grades. We are talking to children in grades K-2. 

There is a need to develop these technically adequate measures, we are suggesting, in number, operation, and quantitative reasoning skills and concepts for thinking about the Tier 2 students and identifying them. 

Next would be that measures can contribute to understanding predictors of early performance. How well do the measures that we are developing predict math performance down the road?  These measures can also inform math instructional decisions and change math outcomes for students that are at risk for mathematics difficulties. 

Finally, we need to establish benchmarks. Some of you are familiar with reading and the DIBELS early reading measures, and the benchmarks associated with those skills. That is just sorely lacking in early mathematics instruction. When we finish our study, we will have benchmarks.  This year, we have scaled up to include assessment sites in Lubbock and Conroe and Birdville as well as Pflugerville. We have four major sites in the state of Texas this year. Next year we will scale up even further to continue to collect reliability and validity data on the measures that we have developed. I do want to say that all of these measures that we are developing are group administered, which teachers love. There are pros and cons to anything. A group administered test can be done faster than completely individually administered but you are going to lose something there in terms of that one-to-one with the child, although we do get that interaction with the Tier 2. Teachers need to score the test (but that’s true of individually administered tests as well). So there are different issues and we are trying to address them. The response has been positive about group administered tests. 

The other thing I want to say about the test, we have been working on two major types. One is called the Texas Early Mathematics Inventory: Applied Concept. This particular measure for K – 2 has items that sample all of the Texas Essential Knowledge and Skills in early mathematics, grades K-2. It is administered over two days; it takes two days, 30 minutes each to administer this. Teachers can get information about how their students are performing on all of the math standards. This measure can be used to identify youngsters, and it can be used as a pre-post measure (fall/spring) for growth. 

The second measure that we have been working on is the Texas Early Mathematics Inventory: Diagnostics. That measure, which I will talk more about in detail in just a minute, that measure has four subtests. Each sub test is administered in a two minute timing. It focuses more exclusively on the number and operation. You will see that pretty clearly when I go through the subtests. The reason that we have this particular measure is because we use this to identify Tier 2 students. Keeping in mind that we focus on number and operation, and so our interventions are linked conceptually and skill-wise directly to it. We have a measure to identify and then we teach those particular skills (all of those that NCTM has identified). 
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Okay. Now, moving on to the next slide, slide 11 (sic). These are the levels of progress monitoring that we have worked on for the past couple of years. I am very pleased with the progress that we have made in terms of the TEMI-D, for example, which is Content Level 2, in terms of the reliability and validity; we are very pleased with the findings on how those measures are holding up.  In reviewing the information on this slide, progress monitoring is defined as a set of techniques for assessing the student performance on a regular and frequent basis. Thinking back to the core features, there are different aspects to progress monitoring. That is what this slide depicts. 

So, the first level is called Activity Level. The question we try to answer with our progress monitoring here is, “What was learned today?” For our lessons, we have an independent practice activity, and independent practice, as you know, is part of good explicit instruction that you model and do guided practice. We turned independent practice into a testing situation, if you will. It is timed. In may be a one or two minute timing, depending on which grade level it is. We do it every day. We do it for each skill, every day. First grade and second grade is paper and pencil. Kindergarten is oral response. 

Looking to the next level, which we call Maintenance/Generalization, the question we are seeking to answer is, “What was learned bi-weekly? Was it maintained? Can it generalize to a testing format?” We have formulated two types of maintenance and generalization, progress monitoring measures. I will speak about one here and talk about the other in Content Level 1. In maintenance and generalization, we’ve created a booster probe (I’ll show you an example). The booster probe consists of items that have been taught over a two week period, and that were previously taught. The maintenance part is the items that were previously taught. Can they generalize what they have learned the past couple of weeks, and do they remember it? That would be the generalization. So the booster probe is two-fold, one is to see, “Do they remember what they were taught a while ago?” and the other is, “Do they remember what they were just taught over a two week period?”, and can they generalize this to the booster probe? By the way, what we have found is if all of these measures and activities are not aligned, the children have a great deal of difficulty generalizing, which you would expect when youngsters are struggling, and we know that students with disabilities have problems with generalization. We tried to take that into consideration as we’ve developed our measures for monitoring progress. 

The next level, Content 1, the question is, “What was learned bi-weekly and can it generalize to the larger instructional content?”  These measures are done bi-weekly like the probe. So every week, on day five, the students either get the probe that measures what they have just been taught, or taught over the past two weeks; or they get this TEMI-D, which is the same content that they will be tested on in pre-, mid-, and post-. Think about reading, Tier 2 students are given oral reading passages at their grade level, and that progress is monitored, it’s graphed.  And we look for improvement, because that is what we are ultimately after. It is the same idea here in math with Content 1 Level monitoring. The content is what we would expect the students to know by the end of the year. 

Then, finally, Content 2 Level. That is what we have learned this trimester. It is pre-, mid- and post-testing Form A of the TEMI-D (Texas Early Mathematics Inventory: Diagnostic). It is also used for universal screening. 
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So, in terms of providing examples, here you can see different examples of what I am talking about. On the slide numbered 12, this is an example of an independent practice Activities Level probe that we give when we finish our instruction on number sequencing. It is called missing numbers. We spend a period of time during that 20 minutes working with the children on number identification and number sequencing and number lines. As you can see, there are multiple missing numbers in different locations. It is intended to give children an opportunity to think about numbers and think about what comes next or before or after, what ever the case may be. They really have to think about it. If you look at the instructional content, you will see that it is primarily the teens we work with and numbers with zero as a placeholder, for second grade. We have to do that, because those are the number ranges that the children have the most difficulty with. Tier 2 is intended to support Tier 1 to really work on those skills that the children are having the most difficulty with. It is clear that the numbers with the teens and zero as the place holder and switching from the different decades, that is where the trouble lies with our children. This is an independent practice, second grade; they have 2 minutes to do this. We will probably modify this material, because they don’t get the second column. We want to simplify it. That is part of the project. We modify as we go along. We learned. 
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We keep data every day on how the children are performing. These are, this is one week, and these are hypothetical names down the left column. 

Day one, they put in the date and WYN stands for write your numbers. During independent practice they were given six numbers. In this case, Amanda got six out of six correct. 

NC is next, which is Number Comparison. They were given six opportunities to respond if they were > or <. Amanda got all of them correct. 

In Place Value, they were given place value examples. She got three out of four correct. That is how we collect data every day. It does not take very long, each tutor does it. 
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Here we have an example of a probe. It is looking at (keeping in mind this is maintenance and generalization), this probe is looking at what was taught in addition facts over the past two weeks. As you can see, it was “doubles”. There are lots and lots of doubles on this page that students answer in a timed setting. That is, essentially, how it works. The other skill that you see on the probe is the “plus one” and “plus zero”. That is an earlier skill that was taught prior to “doubles”. That is the idea that I was talking about that you have skills that were learned a while ago and also recently (review and maintenance). 
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Then, we move on to slide 15. I am going to talk over the next few slides, just very briefly about the TEMI-D and the measures that we use. Keep in mind; these are all individual measures that are group administered. Every one is two minutes in length. 

The first one is magnitude comparison. In kindergarten (according to TX state standards), children need to be able to say whether numbers are >, bigger, same, numbers 0 – 20.  In first grade it’s numbers 0 – 99 and in second grade it is numbers 0 – 999. They are given the directions of how to perform on this particular subtest, to circle the numbers that are the same, less than the other number or bigger than the other number. 
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Then, if you go to slide 16, you see numeral sequences. The instructional content range is the same (K, 1, 2: 0 – 20, 0 – 99, 0 – 999). They are given a series of boxes with numbers, and umbers are missing at certain points. If you think back to the missing numbers, independent practice slide, you saw a few slides ago; you can see that it is very similar. In this particular example, it is a first grade example. The content goes with whatever grade level it is. We teach them in different ways, but we assess them the same way.  Recognizing that in Tier 1, teachers do other types of assessment and instruction, which they should. 
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If you look at the next slide, this is place value. What students do, on the left side is place value representations 1 to 99. They are given numeral choices. They have to circle the numeral that represents the picture. For example, in the first picture, that shows a group of 10. There would be four responses. One would be 10, another might be 30 and they would circle the correct one. 

If you look on the right-hand side of the slide, this is second grade. It is the same idea but they have to write the number. 
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The next measure would be addition and subtraction facts (to 18). This is first and second grade. 
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For kindergarten, we do have two different measures. We have numeral naming, 0 to 20. Actually, it is numeral identification now. It has been slightly modified. There are a series of boxes that they count and they circle the number that represents the box. There has been a slight modification. 
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Going to slide number 20, this is called quantity recognition.  Subitizing would be the skill that we’re after here.  They see a series of dots. They circle the number that represents the dots. Across these measures, there are other skills that are embedded. It is not just one skill that is being measured.
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Now, one of the core features of RTI is the bi-weekly progress monitoring, which is Content Level 2. What we do is we give the TEMI-D every other week, like I was explaining earlier. What I want to have is the total score for the TEMI-D, which includes magnitude comparison, numeral sequencing, place value and addition/subtraction combinations. I want to know how youngsters are performing just on the math facts because there is such a prevalent problem with children who have been identified formally as having math LD; and math facts are a hallmark of youngsters that are having difficulties. Okay. We graph the progress monitoring. Pictures are terrific in trying to figure out what is going on here. This goes back to the benchmark, you might wonder where do you want that final point to be? That is a good question. By the end of this project I will have an answer. We are working on identifying benchmarks. Once we have all of the data from all of these different sites, we’re just going to have a lot of information to help inform the field about benchmarks and understanding where we think children should be at a certain time in the year with a particular skill. At any rate, in Tier 2, if you think about the different levels of children, much like reading or any other subject, you have a group of children identified as average. If you look at that as we do (we identify the lowest 25th percentile), you’re going to have some children that are a little closer to the cut score and you will have children that are way down below the cut score, and you will have children that are in between. What we have decided to do is call these three different groups, .1, .2, and .3. .1 would be the children closer to the cut score and .3 being those who are really pretty far below the score (below the 16th percentile, in fact).  It is clear that there are these differences. You would expect it with the children. The .1 group that we have, catch on faster and do not seem to need quite as much practice. They are doing better on progress monitoring. The .3 children, we would hypothesize, I would hypothesize that some of them are our Tier 3 children. One of the components of the project is to look more closely at this small group of students. By the end of this year I should have a little more information about Tier 3 response and intervention as well. What you have in front of you on slide number 21, I have already explained the two different graphs. This is the .3 group. Each dot represents one of the weeks that we tested. We implemented these procedures toward the end of last semester. By the end of this year we will have many more. Looking at the graph, you can see that it is rather flat in points two, three, and four, the slope is not encouraging. You look over to the second graph, with the addition/subtraction combinations, it is really not encouraging. There is just not sufficient progress being made (not sufficient response to intervention, if you will). So, this would be a prime candidate, this child would be a prime candidate for some of the case study work that we are going to do this semester to see what else we can do with these children besides just Tier 2. 
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If you go to slide 22, it looks a little better. We are definitely more encouraged. This is a child from the .1 Group, which is the highest of the three groups in Tier 2. The slope is very nice, I think, in terms of the total score and the fact that they are beginning to accelerate. Keep in mind, this is the first grade. First grade students, it takes them a while to catch on the facts. Not only that, but this is mixed facts (addition and subtraction). This is pretty challenging. We are very encouraged with this kind of trend line. 
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If you look at the next slide, it is question time. I will move over to the questions that you have been sending in. Hopefully, I can see them all and have them all. I think I need to unmute my telephone at this time. 



Hello? 



You are unmuted. 



Okay. Very Good. I will not read everyone's names unless you want me to. I am certainly happy to do that. 

Q: Are the measures available currently?

A: Well, the answer to that question is, no, not yet. We have to continue with the scale-up that we have going this year and gather all of the data and continue to validate in terms of reliability and validity these measures. We are getting there. We are almost there. I cannot send them out to you tomorrow, for example. The other study we have going on is to administer the TEMI-D individually and compare the results to group administration to make sure that you get the same results so that we can have confidence that group administration is as valid and reliable as individually administered. That is an important question. We are working on that as well. 

Q: Is the 3-tier method applicable to the Middle School learner? 

A: Absolutely. It should be. In fact, there are research studies going on now related to the adolescent-or to adolescent literacy exploring this particular question. There is no reason why it cannot be done in mathematics. If you think about, algebra, for example, there are many kids that need a lot of extra help with algebra. Some of the trouble stems from the fact that they do not have that core foundation. Those types of skills could easily be supplemental for them and may be part of their Tier 2 instruction. To answer your question, absolutely. 

Q: It looks like every pupil is progress monitored? 

A: Correct. Every student in the class, all of them received the TEMI-AC pre/post (so fall and spring). All of be children receive the TEMI-D, fall, winter and spring. The data that I showed you, the graph, that is from the progress monitoring, bi-weekly that we do with tier 2 students only at this time. 

Q: Could you repeat what MC was? 

A: Yes. It is magnitude comparison. NS is numeral sequencing, ASC is addition/subtraction combination, and PV is place value. For kindergarten, they have the magnitude comparison, numeral sequencing, number identification, and quantity recognition (which were the dots). Again, just as a reminder, there are four subtests per grade level, group administered, two minutes per subtest. I do want to point out one thing. This year, we have some general education sites going on so that we can have the reality check to see what classroom teachers think about the intervention, what changes might need to be made, and then their thoughts about these sites.  Pilot sites are administering the survey and giving us feedback. The teachers have been terrific. We all know that if teachers have a concern about something, they are going to tell us. We want to hear their concerns so that we have that reality check from the classroom teachers about these measures and issues related to administration. We have made some changes. 

Q: The program has a variety of progress monitoring measures. Can you address the Content 1 Level progress monitoring measures? If I am understanding correctly, they would address skills needed during classroom instruction. Do you do these progress monitoring measures aligned with students' abilities to perform in problem-solving situations? 

A: The Content 1, you can think about that as the TEMI-D that is given bi-weekly, those four subtests are given by weekly just to Tier 2 students to see what kind of response to intervention we are getting to the particular intervention that we are implementing four days a week. The interventions that we are implementing, which I will talk about, focus just on the number and operations, a little with problem-solving and a little with whole number computation, depending on the grade level and a little on algebra. In 20 minutes, the question was, “Where do you get the biggest bang for the buck?” so to speak. If you only have 20 minutes with a Tier 2 student, where do you spend your time? Looking at the focal points and talking with specialists, they say you have got to work on number and operations. That makes sense for kids in grades K – 2. 

The Tier 1 instruction that we have been seeing focuses more on investigative kind of learning. There is certainly a place for that, there must be a place for that, children need opportunities to figure out problems. What we hear is that the children who struggle do not have the basic skills. There is not as much instruction on the basic skill. That is where Tier 2 is intended to work. It is intended to give them a boost with those basic skills. We are not pretending to be an investigative or inquiry approach to learning. That is Tier 1, and that, in my opinion, is where it should reside. Going back to the question, the Content 1, think about it as the TEMI-D, which is what it is, and it is just Tier 2 students and it’s linked directly to instruction. It is on skills that are part of problem solving. We teach students how to solve problems. We teach different types of word problems, the join and the separate. We embed in our problems, basic facts and whole number computation and this semester, we will also include some time and money as well, so that we can tackle those a little bit. We had a youngster that had money as part of the computation, and he just freaked. He said he could not do it. Clearly, we need to pay attention to that and help children realize that they can. That is what we are working on. 

A: ASC, I think I have mentioned is the addition/subtraction combinations. 

Q: When do you want the benchmarks established? 

A: By the end of this year. 

Q: What is used as the universal screening tool?

A: We use the TEMI-D as the screening tool because our intervention is linked to them. We want to identify youngsters that need that kind of instruction. Some people may want to go further and use the TEMI-AC, because that goes across all of the math standards for K-2. That is a discussion that we need to have here in this state. If other states are interested, they will need to have that conversation as well. Tier 2 instruction needs to be developed for the other standards. At this point in time, we are focusing on the ones that I have talked about. 

Q: How often are students assessed at Tier 1? 

A: Fall, winter and spring, so that is pre, mid and post. We are getting ready to test next week, January 22nd. Okay. I hope I have answered everyone's questions. It looks like I have answered all of the questions. With that, I will move on. We will turn to slide number 24.
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Okay. We will move to intervention. By the way, I do want to point out, and I should have said this at the beginning, this is very much a team effort. We have a team of tutors, trained to do the interventions. That is why we need all the pilot sites so that the general education teachers can give us feedback. We have a team working assessment and development. I did acknowledge the assessment director on the first slide. I want to make sure that that is acknowledged, that this is a team effort. 

In the intervention, the core educational problem is limited evidence based intervention at the K – 2 levels. We need to develop a plan and evaluate these interventions to teach students in these grades who have been identified as Tier 2 for math difficulties. We use our TEMI-D for identification purposes. We need to focus on number and operation which is cited as critically important in NCTM’s Principles and Standards, and now the Focal Points. Certainly, acknowledging the other standards as well, and making connections to those other standards. NCTM talks about it, whether it is all of their standards or only the focal points. We are trying to make the connection to those. Finally, automaticity is identified as desirable at an early stage of formal mathematics education. We pay attention to fluency. We do work on it on all three grade levels


Slide 24 of 36

I have been asked from time to time, “What does Tier 1 instruction look like?” These are just some ideas. Drawing from reading, based on reading in the literature and from other people, we know that it should be a balanced approach to math instruction. 

There should be opportunities for students to engage in meaningful practice. I am sure you have heard of peer-assisted learning strategies out of Vanderbilt (Lynn Fuchs and her work of course, and Greenwood and his work). Just that whole peer/partner grouping strategy is a very effective in giving children the extra practice they need. You can engage all of the children in Tier 1 in the partner math very easily; we have done it in reading. It is very easy to do. There is computer assisted instruction (which is software). 

Making sure that much like a reading environment is rich with symbols and words, and mathematics should be as well. So symbols and calculators, tools, vocabulary words are in the classrooms, they are on the walls, down the hallway.  The kids are given lots of opportunities to see math around them. 

Explicit instruction of procedural knowledge is important, questioning strategies, and monitoring progress, problem solving and making adaptations accordingly. 
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So, I do not want to spend a lot of time in Tier 1. Studies are needed in Tier 1. I am going to move to tier 2 since and that is what we are focusing on. With the Tier 2, on slide number 26, we do what is called boosters. Some of you have seen examples of some of the boosters. We have instructional boosters. We have the skill building or practice boosters, and we have fluency building boosters. The boosters are intended to integrate different levels of representation depending on whether it is instruction, practice or fluency. 

For example, in the instruction booster, you would see concrete representations. You might see visual or pictorial representation. There might be some abstract or numeric representation. 

In the skill building booster, you might see more pictorial and visual and abstract. 

In the fluency building, it is probably more abstract. You are after look/say, quick responding, that kind of thing. In terms of proficiency, we would expect kids to be performing in the acquisition stage of learning during the initial instruction and hopefully by the time they have moved into the fluency building booster, they are working on proficiency building. What we do is identify what we called instructional content, a range of instructional content and we teach that in different ways with magnitude comparison, numeral sequencing, our addition/subtraction combination, writing numbers, reading numbers, place values and problem solving. 

For example, in second grade, if the range of numbers we are going to work on is 300 to 320, they write it, they read it, they build it, they sequence those numbers, and they make those numbers using base 10 models. We have independent practice at the end of each session to see how they did. We do that for two weeks. We move through these different types of boosters. Initial, skill building and fluency, and through the different levels of representation. Now, the reason we picked this particular range stay when hundred to 120, 200 to 220 and so forth in the second grade is because, obviously, that includes the teens numbers and those with zero as a place holder. Those are the ones that children have the most trouble with. All you have to do is watch and see that those are the numbers that we need to spend more time on. And Tier 1, they have all different types of numbers. We have a short period of time each day. We need to think about what are you really going to teach? What are you going to spend your time on? Those are the numbers that want a lot of extra instruction. In first grade, as you can well imagine, it is the teens. We call them the tricky numbers, the tricky teens. We’ve moved into a visual representation with those particular numbers. The other set of numbers that first graders have problems with is moving from 19 to 20. The decade switching seems to be problematic. 


Slide 26 of 36

Okay. Now, moving on, we will move on to slide number 27. Within each lesson we include these different steps. We frame the lesson. We preview, we model. We do guided practice, independent practice, we check for understanding. We do error correction and feedback and progress monitoring. In our lessons progress monitoring is independent practice.  That is the Activity Level progress monitoring we were talking about earlier. 
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Moving to slide numbered 28, one of the core features for RTI would be Fidelity. This is the first draft of the quality implementation indicators. I will just overview this for you. This is the measure that I use when I sit down and I watch tutors and I observe what is going on. Are we following the script? The lessons are scripted. Are we using our materials appropriately, etc...I have to have confidence that these interventions are being implemented with a high level of fidelity. Down the road, I would see something like this being made available to administrators, maybe not in this format, but some of these indicators so that when they do their classroom observation, there may be some of these points for math instruction that they want to be mindful of as they are observing. There are probably many observation tools out there. 
We have, for intervention then, the teacher follows a script to ensure fidelity of implementation using the modeling, guided practice, independent practice. We have the teacher implement self correction. EC would be error correction and IP would be independent practice to ensure the students are learning the instructional content (IC). What we do not want children to do, during the independent practice; progress monitoring is to practice mistakes, then they do not get feedback and no one corrects them. We built time into our lessons where the tutor goes over the responses. We do not tell them what the answer is. They tell us. It is another opportunity for the children to read numbers, to say numbers, to point to numbers, what ever they need to be doing. We try to engage them as much as possible by getting them to do something. 

Then, in terms of instruction, the pacing for us is critical. We have 20 minutes, three lessons each day, within 20 minutes. The tutors have to teach these lessons. The pace is brisk. Plus, it keeps kids engaged and on task. They have to provide corrective feedback immediately. We do not want them to make mistakes and not get feedback. The teacher talk is kept to a minimum. If you think about it, if you give direct instruction or explicit instruction, there is not a lot of time to do with the extra talk that sometimes teachers do. Sentences are very long and so forth. We do not have time for that. I can say that in our pilot that going in and watching some of the general education teachers teach, they do not have time for it either. If they have 20 minutes and give the children these lessons, much like reading, they have to find something for the rest of the children to do. They are doing the small groups in reading. I am sure we will see writing at some point as well. What is the rest of the class doing while the teachers are providing this additional Tier 2 instruction? We do not have time to say things like, let's look at this. Tell me the answer to this problem. No. We do not have time for that. We hold up the card during independent practice or during quick look and say, “What answer? What answer? Tell me.”  We want fluent responding. We do not want a lot of teacher talk that will take time that we do not have. 

Teachers engage students throughout the lesson with responses. That is very important. We have to continue to work hard at that. Everyone needs to respond in some way. They cannot call on one child and just let the other students sit there.  And then modeling/think aloud is really important.
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It looks like we have a formatting issue with the transfer. It says student behavior management. What we try to do is do verbal reinforcement. We provide them with reminders about what is “math ready”. We have now implemented a behavior management sticker system. Is working pretty well. We tried to redirect inappropriate behavior. We try to take the positive approach. In any classroom you will have behavior issues. We work on that. 

The last area is lesson management where teachers use a timer for each session, for each lesson. You have three lessons to teach. You have to set your timer. If I have seven minutes to teach magnitude comparison, that is all I have from start to finish. You have five minutes for the lesson. Here is what the lesson is. You have 2 minutes for independent practice. That is how we structure it. They need to use that timer, otherwise 20 minutes becomes 30 minutes and there are issues. 

The materials management is one of the biggest issues that we have had to deal with. What we have learned is you cannot have a lot of different materials in different lessons within 20 minutes. It is too much to manage. I think we have struck a happy medium where we have fewer materials, but we have enough to keep the kids engaged. We have identified a set up system that watching the tutors implement it-they have done a great job in my opinion with how they have organized it. Keep in mind that our situation is a little different than what your teachers will be doing. We have grades K-2 all day long. We are in two large schools. We are at the mercy of school schedules. We all know how those go with specials and recess. We have to work around the teachers’ schedules. My tutors may work with two kindergarten groups back to back. The next group might be a first grade group. The next group might be a second grade group. The instructional content is going to shift accordingly. The tutors have to be on top of managing their materials. With your teachers and your classrooms, they might have anywhere from 2 to 3 groups of the same grade level. The materials will not change all that much. When it is all said and done it might be easier for the teachers. 
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I am looking at my time here. I do want to move on to-I want to talk a little more about intervention. I am going to skip slide number 30. On the slide numbered 30 are the characteristics of students with Mathematics Disabilities (MD) that were taken from the literature. If you want to read more about it, Nancy Jordan and David Geary have done a lot of work on characteristics of students with MD. These are just some examples. What I did was give you a few examples of what we are seeing happening in front of our eyes as we work with the children. Those characteristics are certainly evident. 
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Moving to slide number 31, procedures and features of Tier 2. This is what we have learned with the interventions. 

Groupings. Homogeneous groupings with 2 to 5 students per group. The group size should not exceed five. If you can keep it to four students per group, that would be my recommendation. Because of the number of children we’re serving, we do have groups with five children. In kindergarten we do not exceed four. We do have, three levels (.1, .2, and .3) within Tier 2. Your .1 children are the higher performers in Tier 2 and the .3 children are the lowest performing. 

Duration. Four times per week for 20 minutes. We decided to do four times to see if we could get – just to see how this was going to work. Last year we did 15 minutes. Forget 15 minutes. 20 minutes is pushing it. You are competing for instructional time from other areas during the day. If you can get 30 minutes, terrific. 

Number three, lesson design. The instructional content that I talked about earlier, for example in the second grade, and 200 to 220, that is important, we do that across a two week period. And then we move on. These past two weeks, we have worked on mix. They have to see these numbers mixed. If you want to see an example of that, if you go back to the Independent Practice slide for second grade, that is an example of a mix where the sequence, will be 100 – 120, 200 – 220, etc.  They have to make that cognitive change. Moving across numbers because that is what we do with numbers. 

We do make adaptations as needed. Our lessons are scripted. We do explicit, strategic, think-aloud instruction.  We do error corrections and our focus is on the factual and procedural/strategic learning. The issue is making sure you have a mixed and review, so that the children have a chance to see things – it is really for generalization. 

Number 4: instructional content.  The IC ranges focusing on difficult numbers, I have already talked about the number ranges. Math vocabulary, we did it the other day with kindergarten children. It bombed. We are back to the drawing board. Before and after, those are tough concepts to teach. We will revamp that and go back at it again. We are learning. I know we will come up with a lesson that will make sense for that particular skill. Number operation, algebra, I have pretty much talked about. Just one point I want to mention it is on the slide at the bottom. Teens are difficult, the language is difficult. You have thirTEEN, fourTEEN, fifTEEN, sixTEEN and twelve. Eleven and twelve are not teen numbers, but they are in the range from 10 to 20. They are very difficult for .3 children. It becomes 21, it becomes “I do not know”, and it becomes 20. We will do visual representations with keyword and pegword as our technique that we will try for some of these children. 
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Number five: representations. We do concrete, pictorial, and abstract. 

Materials.  We have a variety of materials. I talked about the issue of managing those. 

Seven. We look at the stages of learning.

Eight is progress monitoring. I talked a lot about progress monitoring. I have done that already.
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To get to the end here, on the slide numbered 33, this is not an entire lesson, because it would not fit. It is a part of a place value lesson from second grade. This is the preview, the modeling and the guided practice that I was talking about earlier. This is the script. It is not verbatim, although we have some verbatim in there that is italicized. The guided practice, this is our mix. We are approaching it from multiple ways in terms of hear the number, what is the number, make the number, read the number, write the number, find the pictorial representation of the place value. If you look at van de Walle’s work, which is fabulous, you will see that he talks about all the different ways to represent place value. That is what we are trying to get at in this lesson. 
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In Tier 3, here are some ideas. We are pretty much out of time. We do not know much about Tier 3, anyway. 
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I put some implementation questions here with some answers in case-some ideas that you might be seeking. 
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On slide 36, I put at the bottom a URL that has a pre-referral booklet and more information. We are updating in to make it more RTI focused. There might be some more ideas in that booklet that you might be interested in. 


Slide 36 of 36

The last slide are our resources. I do want to draw your attention to the last three bullets. There was a special issue of the Journal of Learning Disabilities (JLD) in July 2005, Gersten & Jordan were the editors.  I have an article in that, Lynn Fuchs and lots of others. There is a special issue of Remedial and Special Education (RASE) coming out. That will be the latter part of this year. My team and I are working on – Brian Bryant and I are working on a special issue of Learning Disabilities Quarterly (LDQ), which will not come out for another year or so. That is the end. If there are some quick questions, I will be happy to take a look at those. 



Q: One question, are you creating a scope and sequence per grade? 

A: The answer is, yes. 

Q: The next question, will the presentation be available after the webinar. 

A: I will leave that up to AIR to answer. 

Q: What is the relationship between RTI and Title I? 

A: That is a good question. I am not sure that I can answer that question sufficiently. I will let it pass. So, other questions? Any other questions? 

Q: I was wondering if we would have access to this online. 

A: I am sorry, ask that again. 

Q: Will we have access to the presentation on line? 

A: We will be posting the presentation up on our web site. I will type the website into the question and answer so that you have the URL (www.k8accesscenter.org). 



Okay. Other questions? Okay. In that case, we'd like to thank Dr. Bryant for sharing her expertise on students at risk for mathematics difficulty. We hope you have enjoyed today's presentation and plan to join us for another webinar in the coming months. We will keep you informed with details by e-mail for the next Webinar and also over our website. If you would like to print a copy of the PowerPoint slides on today's presentation, you can click on file then print to PDF. The slides will also be available on the Access Center Website at the end of the week.

