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Introduction to Document 
The Kansas Multi-Tier System of Supports Structuring Guides have been created to assist teams 
in documenting the structures necessary to begin the implementation of a Kansas Multi-Tier 
System of Supports (MTSS). This document may contain tools to be used in conjunction with 
specific documents for reading, mathematics, behavior, and social-emotional content areas. All 
Kansas MTSS documents are aligned with the Kansas Multi-Tier System of Supports: Innovation 
Configuration Matrix (ICM), which describes the critical components of a MTSS and what each 
looks like when fully implemented, and the Kansas Multi-Tier System of Supports: Research Base, 
which provides a basic overview of the research support for a MTSS.  
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Introduction 
In Kansas, there is a belief that all children can learn. Fundamentally, every student should be 
challenged to achieve high standards, both academically and behaviorally. A systemic framework 
for ensuring that all students have this experience is referred to as the Kansas Multi-Tier System 
of Supports (MTSS). Simply put, the Kansas MTSS is a set of evidence-based practices 
implemented across a system to meet the needs of all learners. Horner et al. (2005) stressed the 
importance of supporting children both academically and behaviorally in order to enable them to 
reach their fullest learning potential. The Kansas MTSS builds a system of prevention, early 
intervention, and support to ensure that all children learn. Additionally, Kansas MTSS establishes 
a system that intentionally focuses on leadership, professional development, and an empowering 
culture in addition to a focus on student learning.  
 
The Kansas MTSS incorporates a continuum of assessment, curriculum, and instruction. This 
systemic approach supports both struggling and advanced learners through the selection and 
implementation of increasingly intense evidence-based interventions in response to both 
academic and behavioral needs. A brief to help start this conversation is located at 
https://ksdetasn.org/resources/1266. Whether your program is implementing a single content or 
planning to integrate academic and behavior contents, it is essential that you begin with the 
System’s Guide and then the content guides. The Kansas MTSS framework establishes a Self-
Correcting Feedback Loop that includes ongoing monitoring of the effectiveness of instruction to 
ensure that each Kansas student achieves high standards. 
 
Across the nation, schools use a variety of curricula, interventions, and methods to monitor 
student learning, both academically and socially. The goal of the Kansas MTSS is to provide an 
integrated systemic approach to meet the needs of all students. To achieve this, resources must be 
used in an effective and efficient way. While the Kansas MTSS does not necessarily require 
additional resources or adding to existing practices, it does involve evaluating current practices 
to identify those that yield evidence of effectiveness, addressing areas that are missing, and 
replacing ineffective or inefficient approaches with those that are supported by research and/or 
evidence. Kansas MTSS is a guiding framework for school improvement and accreditation 
activities to address the academic and behavioral achievement of all students. 
 
Demand for Mathematics 
Mathematics is one of humanity’s great achievements. By enhancing the capabilities of the 
human mind, mathematics has facilitated the development of science, technology, engineering, 
business, and government. Mathematics is also an intellectual achievement of great 
sophistication and beauty that epitomizes the power of deductive reasoning. For people to 
participate fully in society, they must know basic mathematics. Citizens who cannot reason 
mathematically are cut off from whole realms of human endeavor. Innumeracy deprives them not 
only of opportunity but also of competence in everyday tasks. 
- National Research Council (2001) 
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Critical Concepts for MTSS Math 
The principal of one MTSS secondary field test school met with his staff of 75 just before 
beginning implementation. He asked, “How many of you have said, ‘I can’t do math’?” 
Approximately 10 staff members raised their hands. Then he asked, “How many of you have 
said, ‘I can’t read’?” No one raised a hand. Then he asked, “Why is it that we as adults think it’s 
okay to not be able to do math, but we have much higher expectations for reading? Are we 
communicating that attitude to our students? From now on, all of us, no matter what we teach, 
will communicate our expectation that everyone in our building will learn to read and perform 
math on grade level. And we’ll all work to make that happen.” 
  
A discussion of critical concepts in math is important for ensuring that personal experiences and 
feelings about math do not interfere with the ability to hold high expectations for student 
achievement in math. One example of this is the research and discussion about differences in 
expectations for boys and girls regarding math achievement (National Mathematics Advisory 
Panel, 2008). Teacher expectations for student achievement and other beliefs about math can be 
communicated to students in very subtle ways. A discussion of critical concepts in math can help 
ensure that teachers understand some of the basic issues in the field and provide mutual support 
for developing productive practices for student learning and math instruction. 
The following five critical concepts for math for school-age students were adapted from 
Riccomini and Witzel (2010), but the source for each critical concept is also referenced.  

1. All students can be mathematically proficient (Kilpatrick, Swafford, & Findell, 2001). 
2. All students need a high-quality mathematics program (National Mathematics Advisory 

Panel, 2008). 
3. Effective mathematics programs must teach conceptual understanding, computational 

fluency, factual knowledge, and problem-solving skills (National Mathematics Advisory 
Panel, 2008). 

4. Effective mathematics instruction matters and significantly impacts student learning 
(National Mathematics Advisory Panel, 2008; Newman-Gonchar, Clarke, & Gersten et 
al., 2009b). 

5. Teachers should use a balance of student-centered and teacher-centered instruction in the 
core mathematics program (National Mathematics Advisory Panel, 2008). In student-
centered instruction, the teacher guides students in constructing meaning through 
discovery learning. In teacher-centered instruction, the teacher directly teaches important 
information using explicit instruction. Teacher-centered instruction has been shown to be 
especially important for students who are struggling, low achievers, and students with 
disabilities (Gersten et al., 2009b). 

  
STEM Proficiency in the Workforce 
Being prepared for the workforce is not dependent solely upon the courses that students take in 
high school and college; a key component is the skills embedded when a student is 
mathematically proficient (National Mathematica Advisory Panel, 2008). These skills include 
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but are not limited to algebraic relationships, reasoning and logic, as well as data analysis 
processes.  
  
An overview of the TIMMS Study findings is as follows (2015): 

• In 2015, U.S. fourth-graders’ average score in mathematics was 539, which was higher 
than the average scores of students in 34 education systems and lower than the average 
scores of students in 10 education systems. 

• U.S. fourth-grade students have, on average, shown long-term improvement on the 
TIMSS mathematics assessments. At the fourth grade, U.S. students’ average 
mathematics scores increased from 1995, 2003, and 2007 to 2015. The average 
mathematics score in 2015, however, was not measurably different from the most recent 
assessment in 2011. Over 20 years, U.S. fourth-graders’ average mathematics score 
increased from 518 points in 1995 to 539 points in 2015. 

• At the fourth grade, 14 percent of U.S. students reached the advanced international 
benchmark in mathematics in 2015, 47 percent reached the High benchmark, 79 percent 
reached the Intermediate benchmark, and 95 percent reached the Low benchmark. Higher 
percentages of U.S. students reached each of the four TIMSS international benchmarks 
than the international medians. 

• In 2015, the U.S. eighth-graders’ average score in mathematics was 518, which was 
higher than the average scores of students in 24 education systems and lower than the 
average scores of students in 8 education systems. 

• At the eighth grade, U.S. students’ average mathematics scores increased from all prior 
time points (1995, 1999, 2003, 2007, and 2011) to 2015. Over 20 years, U.S. eighth-
graders’ mathematics scores increased from 492 points in 1995 to 518 points in 2015. 

  
Mathematical Proficiency 
In the book Adding It Up: Helping Children Learn Mathematics (National Research Council, 
2001, p. 5), mathematical proficiency is the terminology used to convey the development of 
success in mathematics. The report states that mathematical proficiency has five strands and “the 
most important feature of mathematical proficiency is that these five strands are interwoven and 
interdependent.” The five intertwined strands of mathematical proficiency are as follows: 

• Understanding mathematics: Comprehending mathematical concepts, operations, and 
relations—knowing what mathematical symbols, diagrams, and procedures mean. 

• Computing fluently: Carrying out mathematical procedures, such as adding, subtracting, 
multiplying, and dividing numbers flexibly, accurately, efficiently, and appropriately. 

• Applying concepts to solve problems: Being able to formulate problems mathematically 
and devise strategies for solving them using concepts and procedures appropriately. 

• Reasoning logically: Using logic to explain and justify a solution to a problem or to 
extend from something known to something not yet known. 
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• Engaging with mathematics: Seeing mathematics as sensible, useful, and doable—if you 
work at it—and being willing to do the work. 

  
This is not a new concept. In his 1956 article, “Meaning and Skill: Maintaining the Balance,” 
William A. Brownell (as cited in Boerst & Schielack, 2003) stated that teachers must teach so 
that students acquire both conceptual understanding (meaning) and skills as evidenced in 
computational fluency. Wu sums up implications of this concept when he states, “In 
mathematics, skills and understanding are completely intertwined. In most cases, the precision 
and fluency in the execution of the skills are the requisite vehicles to convey the conceptual 
understanding. There is not ‘conceptual understanding’ and ‘problem-solving skill’ on the one 
hand and ‘basic skills’ on the other. Nor can one acquire the former without the latter” (Wu, 
1999, p.1). 
 
The National Mathematics Advisory Panel (2008) found that lack of proficiency, particularly in 
fractions, is a major obstacle for most students. It is essential that students have conceptual and 
procedural knowledge of fractions and proportional reasoning and have the ability to apply this 
knowledge toward accurate problem solving. The IES Practice Guide on fractions 
(https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/fractions_pg_093010.pdf )includes five 
recommendations for improving students’ proficiency with fractions: 

1. Build on students’ informal understanding of sharing and proportionality to develop 
initial fraction concepts. 

2. Help students recognize that fractions are numbers and that they expand the number 
system beyond whole numbers. Use number lines as a central representational tool in 
teaching this and other fraction concepts from the early grades onward. 

3. Help students understand why procedures for computations with fractions make sense. 
4. Develop students’ conceptual understanding of strategies for solving ratio, rate, and 

proportion problems before exposing them to cross-multiplication as a procedure to use 
to solve such problems. 

5. Professional development programs should place a high priority on improving teachers’ 
understanding of fractions and how to teach them (Siegler et al., 2010). 

  
Each recommendation in the IES Practice Guide on fractions has information and suggestions 
regarding how to carry out the recommendation as well as potential roadblocks and solutions. 
 
Standards for Mathematical Practice 
It is important to understand that mathematics and mathematical thinking are distinct in nature. 
Mathematics are a means of mathematical thinking and reasoning, which has direct impact on 
the student as a whole. Mathematical proficiency has been proven repeatedly in research to be 
one of the greatest predictors of future success in students. Early mathematic competence is 
proving to be one of the best predictors of school success across the curriculum. (Duncan et al., 
2007; NAEYC/ NCTM, 2010). Evidence has shown that learning mathematics is vital for 
children in the early years. This is true not only for future success in mathematics, but also for 
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success in literacy, science, and technology. Another study examined the impact of 
undergraduate degrees on the graduate exams LSAT and GMAT. In over 500,000 students, 
undergraduate mathematicians had a mean performance of +12.8% and +13.3% (respectively) 
compared to their peers (Adelman, 1985).  
 
With such unique trends, the Standards of Mathematical Practice may help to define what facets 
of mathematics could have such an impact on fields beyond merely math. The Standards for 
Mathematical Practice describe varieties of expertise that mathematics educators at all levels 
should seek to develop in their students. These practices rest on important processes and 
proficiencies with longstanding importance in mathematics education. 
  
Standards for Mathematical Practice 
The eight Standards for Mathematical Practice are as follows, expounded below (Common Core, 
2012): 

1. Make sense of problems and persevere in solving them 
2. Reason abstractly and quantitatively 
3. Construct viable arguments and critique the reasoning of others 
4. Model with mathematics 
5. Use appropriate tools strategically 
6. Attend to precision 
7. Look for and make use of structure 
8. Look for and express regularity in repeated reasoning 

  
1. Make sense of problems and persevere in solving them. 
Understand the problem, determine appropriate ways to attack it, and stick with it until the 
problem is solved. This practice can be found in all math problems. Often, the greatest challenge 
for teachers involves pushing students when they are challenged and teaching them how to 
access prior knowledge during this solving process. 
  
2. Reason abstractly and quantitatively 
This standard brings to light the concepts of contextualizing and decontextualizing content. 
Teachers should model for students the process of breaking down problems to the point of 
pectoral representations to guide through concepts that cause the students to struggle. This also 
means the students need to have an understanding of how to take this information and move back 
to the mathematical language and apply appropriate algorithms.  
  
3. Construct viable arguments and critique the reasoning of others 
Talking about the mathematical process while working is essential. Add to this the expectation 
that students question one another and their processes, and the students will gain a stronger 
understanding of the mathematical language and processes. 
  
4. Model with mathematics 
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Take mathematics outside the confines of the math classroom. Through this standard, teachers 
are showing students the application of mathematics to real-world problems, data collection and 
analysis, as well as an understanding of applying logic to the world around us. 
  
5. Use appropriate tools strategically 
Students are able to select the appropriate tool for use within the classroom as well as in real-
world experiences. This requires the teacher to allow students to seek out appropriate tools and 
not provide step-by-step directions (when appropriate). 
  
6. Attend the precision 
Exactness and meticulousness are used when students speak of and practice mathematics. 
Encourage students to move past the expression “I do not get it,” to using exact language to talk 
through, mathematically, where the understanding is halted within the process. 
  
7. Look for and make use of structure 
Encourage students to find patterns and repeated reasoning, which can help as the problems 
become more complex. This can include identifying fact families and inverse or distributive 
properties. It is important to guide students through the process of identifying strategies that 
could work and then select the most appropriate one. 
  
8. Look for and express regularity in repeated reasoning 
The goal is for students to generalize their thinking and not focus on just the one problem in front 
of them. Students should work to keep the big picture of the problem in mind while they are 
working on finite pieces of the problem-solving process. 
 
Tier 1/Core Mathematics 
Essential Core Beliefs  

• Engrained belief that all children CAN achieve proficiency with mathematics. 
• A high-quality program is essential to each individual child. 
• Effective programs effectively address the five strands of mathematical proficiency. 
• Effective instruction occurs within all instructional practices at every tier.  

 
The National Research Council (Kilpatrick, Swafford, & Findell, 2001) defined “mathematical 
proficiency” as follows:  
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The Five Strands of Mathematical Proficiency 

 
Conceptual Understanding 

Comprehension of mathematical concepts, operations, and 
relations 

 
Procedural Fluency 

Skill in carrying out procedures flexibly, accurately, 
efficiently, and appropriately 

 
Strategic Competence 

Ability to formulate, represent, and solve mathematical 
problems 

 
Adaptive Reasoning 

A capacity for logical thought, reflection, explanation, and 
justification 

 
Productive Disposition 

Habitual inclination to see mathematics as sensible, useful, and 
worthwhile, coupled with a belief in diligence and one’s 
efficacy 

 
It is necessary that students be given frequent and equitable opportunities to strengthen each 
proficiency strand within their mathematics classroom. 
 
The following activity will help guide conversations:  
 

Proficiency 
Strand 

Definition of  
Proficiency Strand 

Mathematical 
Practice # 

 Comprehension of mathematical concepts, operations, 
and relations 

 

 Skill in carrying out procedures flexibly, accurately, 
efficiently, and appropriately 

 

 Ability to formulate, represent, and solve mathematical 
problems 

 

 Capacity for logical thought, reflection, explanation, and 
justification 

 

 Habitual inclination to see mathematics as sensible, 
useful, and worthwhile, coupled with a belief in 
diligence and one’s own efficacy 
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The core mathematics instruction in K-12 should occur for a minimum of 50 to 60 minutes per 
day (National Council of Teachers of Mathematics, 2006; Riccomini & Witzel, 2010). The math 
core should be effective with the majority of students and include differentiated instruction for 
students who display difficulty with math, yet may meet the benchmark standard.  
 
Mathematics instruction in pre-kindergarten through eighth grade should be streamlined and 
emphasize a well-defined set of critical topics. The math curriculum should not “revisit topics 
year after year without bringing them to closure” (NMAP, 2008). In other words, students must 
learn critical skills at a level of conceptual understanding, proficiency, and fluency that enables 
automaticity in math computation and problem solving. Rather than racing to cover topics in a 
mile-wide, inch-deep curriculum, the Kansas Standards require us to significantly narrow and 
deepen the way time and energy are spent in the math classroom. The following document is 
from Achievethecore.org and illustrates the progression of these critical concepts.  
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The following activity will help guide conversations:  

 
In addition to the critical mathematical concepts at each grade level, consider the three shifts in 
mathematics identified by the Common Core Mathematics Standards when ensuring vertical 
alignment of your PreK-12 mathematics program: 
 

Focus 
➢ Focus strongly 

where the standards 
focus 

Coherence 
➢ Think across grade 

levels and link to major 
topics within grades  

Rigor 
➢ Within critical areas, 

pursue conceptual 
understanding, 
procedural fluency, 
and application 

 
Mathematics Core Curriculum 
Because the core curriculum is the comprehensive curricula that all students receive, materials 
that comprise the core curriculum must support good quality classroom instruction to ensure that 
all students meet or exceed The Kansas Standards. In order to evaluate the core curriculum 
materials, staff members need to analyze what materials are currently in use, examine their 
alignment with the Kansas Standards, look at the evidence regarding their effectiveness, and 
determine if there is a need to strengthen the core curriculum. Research shows that the 
curriculum chosen for core instruction can make a difference in the achievement level attained 
by students. For this reason, it is important to review the available evidence regarding the effects 
of math curricula that may be under consideration. When choosing a core curriculum, look for 
alignment with the standards, critical areas that are taught both conceptually and procedurally, 
and a balance between student-centered and teacher-directed lessons. Below are three resources 
that can be used for locating evidence regarding a specific math curriculum: 
 
● https://eclkc.ohs.acf.hhs.gov/sites/default/files/pdf/math-preschool-curriculum-

report_0.pdf 
● www.edreports.org 
● https://ies.ed.gov/ncee/wwc  

Questions for Building and District Leadership Teams  

How well does your current math curriculum align with the Kansas Standards? 

Do grade levels have an opportunity to collaborate and discuss vertical alignment? 

What percentage of time is spent on critical concepts at each grade level? 

What percentage of time is spent teaching concepts that are not part of grade level standards? 

How much “re-teaching” of concepts is occurring at each grade level? 
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Curricular Professional Development 
The professional development plan for curriculum implementation is dynamic in nature and 
results in the curriculum being implemented with fidelity. It is a plan that proactively identifies 
the activities based on individual staff learning needs and will result in the knowledge and skills 
necessary to utilize the curriculum. It ensures that staff members are accessing and utilizing 
curricular materials in the expected manner by planning for and conducting intermediate and 
follow-up activities. To accomplish this, leadership teams should establish methods for 
monitoring the use of the curriculum by individual teachers from which information is collected 
and utilized to differentiate among ongoing professional development and support for each staff 
member. 
 
Activities for monitoring an individuals’ fidelity of curriculum implementation are not intended 
to be punitive, but rather, should be understood as a piece of the overall professional 
development plan, resulting in further staff support as needed. To accomplish this, a method to 
check for correct use of the curriculum materials needs to be established. Many purchased 
curricula and programs come with fidelity-monitoring tools such as observation or walk-through 
forms. Leadership teams are responsible for establishing a plan to monitor and support the 
correct and effective use of curriculum materials. 
 
Planning Professional Development 
The Building Leadership Team will identify the professional development needs related to 
curriculum implementation by identifying and considering the targeted staff and the qualities of 
each specified curriculum. It is important that ALL staff members with instructional 
responsibility have a solid understanding of the core curriculum and receive professional 
development that enables them to implement it with fidelity.  
 
The following set of questions will help guide conversations:  
 

1. How well do I adhere to curriculum lessons and defined instruction? 
 

ß---------------------------------------------------------------à 
1                 2                 3                    4                    5 

    (I don’t veer)        (I do my own thing) 
 

2. Does your curriculum have a fidelity checklist or observation protocol? 
 

3. How will your team monitor fidelity of curriculum implementation? 
a. Principal walk-thru 
b. Fidelity checklist 
c. Observation protocol 
d. Other ________________________ 
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4. How will your fidelity data be collected? 
 
 
 

5. What are our next steps if teachers fall into the drift pattern? 
 
Instructional Practices 
Teachers at all grades must be prepared to provide strong initial instruction regarding critical 
skills and knowledge to their students in both whole- and small-group settings. At every grade 
and developmental stage, specific skills must be taught and specific knowledge acquired. 
Teachers must support student growth in critical areas by providing research-based instructional 
strategies that include explicit and systematic instruction, ample practice opportunities, 
scaffolding techniques, and differentiated instruction to meet students’ instructional needs.  
 
The following activity will help guide conversations:  
 
Strategy Current Practices Ideas for Future 

Implementation  
Explicit and 
Systematic 
Instruction  
 
 

  

Practice 
Opportunities  
 
 

  

Scaffolding 
Techniques 
 
 

  

Differentiated 
Instruction  
 
 

  

Others 
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Ensuring Fidelity of Instructional Practices 
The following steps can be used to decide how to support staff in the use of evidence-based 
instructional practices: 
● Develop a plan to provide professional development to appropriate instructional staff 

(including ESOL, Migrant, Title, SPED, paraprofessionals, etc.). 
● Determine the key elements of instruction that need to be monitored for fidelity. 
● Determine a method (e.g., walk-through, peer coaching) to monitor key elements for 

fidelity. 
● Develop and implement a plan to provide training and coaching to instructional staff 

members who need additional assistance in providing instruction, as identified through 
monitoring.  

● Monitor the plan for fidelity of implementation. 
 
Computational Fluency 
The Kansas MTSS recommendation of 10 minutes of computational fluency practice as part of 
core instruction K-12 is a direct relay of a What Works Clearinghouse publication, under the 
direction of Dr. Russell Gersten and a panel of experts in Math interventions (Gersten, 2009). 
The recommendation as published is directly correlated to intervention time; however, research 
around basic arithmetic facts and automatic retrieval has shown such a strong correlation to 
future mathematical success that we recommend strengthening all students’ computational 
fluency for 10 minutes each day. Thus, it is recommended that the practice period be integrated 
into the core instruction as opposed to only during interventions.  
  
Computational Fluency has long been a term that has referred to a variety of mathematical 
proficiencies. Regardless of mathematical expertise, computation is a widely understood term 
referring to basic operations (addition, subtraction, multiplication, and division). Fluency was 
chosen based on its consistency with our academic partner, reading. However, it is important that 
all teachers understand that the Kansas MTSS recommends specifically that arithmetic, single-
digit prior to multi-digit, be the focus of the 10 minutes discussed in this brief. 
  
As mentioned before, the ability to retrieve basic arithmetic facts with automaticity is critical to 
future mathematical success (NMAP, 2008). It is common to find students who struggle to 
become proficient in mathematics also struggle to be fluent in basic arithmetic (Geary, 2004). 
Automaticity, however, is not to be confused with simply memorization. In every aspect of 
mathematics, conceptual understanding must be considered an equal partner with procedural 
fluency. Both must be utilized to strengthen each other (NMAP, 2008). For example, if a student 
merely memorizes 3 x 2 = 6 but has no conceptual understanding of the ‘naked’ numbers, he/she 
cannot apply memory to a problem that involves conceptual understanding (i.e., I receive $2 
every week. How much money will I have received after 3 weeks?). Proper sequence of 
instruction will provide students with the opportunity to practice automaticity of basic fact recall 
(3x2=6) as well as strengthen the conceptual understanding of multiplication. 
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The 10-minute period devoted to developing automaticity has a direct correlation to practicing a 
sport or musical instrument (NRC, 2001). Automaticity is only appropriate once the context of 
the practice is defined and appropriately understood. This is precisely why early numeracy skills, 
especially cardinality, magnitude comparison, and strategic counting, must be mastered prior to 
single-digit arithmetic. Once the operations are conceptualized and students have an adequate 
grasp of their notation, single-digit arithmetic may be utilized, building towards multi-digit work.  
 
Automaticity of basic arithmetic is complex and contains many variables that have varying 
effects in facilitating a student’s capabilities (working memory, processing speed, long-term 
memory). No program is equipped with a guarantee of successful outcomes; however, systematic 
approaches maximizing instructional time carry the greatest probability of success (Riccomini, 
2010). Flash cards, worksheets, and computer-assisted instruction are common. Although many 
of these practices have shown promise, the medium for presenting the material is less important 
than the instructional aspects.  A simple 100-question timed test is not sufficient. There are, 
however, evidence-based strategies that involve timed worksheets. It is important that a teacher 
consider efficiency due to the limitations of time, but a strategy lacking promising evidence or 
research should not be considered.  
  
Specific practice to develop automaticity of basic fact practice should begin in grade 2 (Gersten, 
2009). Prior to 2nd grade, it is recommended that teachers utilize this time in core instruction to 
explicitly teach efficient counting strategies, leading toward automatic retrieval (Gersten, 2009). 
These strategies should build a strong conceptual understanding of basic operations and should 
not be overlooked. Moving a child into basic fact practice prior to conceptual understanding can 
force a child to merely memorize facts, as opposed to truly conceptualizing them.  
  
As mentioned, the period devoted to computational fluency needs to be differentiated first by 
content, directly to each student’s conceptual competence and capabilities. If a student has yet to 
master single-digit addition and subtraction, he/she must continue to practice these skills to 
automaticity, prior to moving into higher-level practice. Teachers have often found that giving 
struggling students only one or two new facts at a time, while comprising the rest of the practice 
period with mastered facts, may be appropriate pacing and can help avoid frustration for the 
students (Gersten, 2009). The success a student has with this practice can have a direct and 
profound impact on their motivation as well (Riccomini, 2010). Evidence has supported 
practicing facts within number families (i.e. 6 + 7 = 13, 7 + 6 = 13, 13 – 6 = 7, 13 – 7 = 6) 
(Gersten, 2009). This particular strategy is useful across all tiers, creating a conceptual sense of 
inverse operations.  
  
Similarly, if a student has mastered a specific skill in arithmetic, they must be given opportunity 
to move into higher levels (multi-digit). The United States, when compared to high-performing 
mathematical countries, gives significantly less opportunity to practice higher levels of 
arithmetic (NMAP, 2008). Because conceptual understanding precedes procedural fluency, 
multi-digit arithmetic affords a student the opportunity to put both to work in order to achieve 
mathematical proficiency of basic operations as a whole. Nevertheless, if multi-digit arithmetic 
has not been explicitly taught with strategies that enhance conceptual understanding of the 
algorithmic process involved, the student will not benefit from practicing the task. In such cases, 
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it may be more appropriate to utilize missing number arithmetic (i.e. 2 + ? = 5) or multiple 
operations and the correlating properties (i.e. 8 x (5+2) = ?) aligned to the student’s level of 
conceptual understanding.  
  
Instruction during this period must also be differentiated. Students who have great difficulty 
should be monitored closely to ensure they are not practicing incorrect facts. Developing fluency 
must be accurate. Students who continue to struggle with accuracy may have a conceptual 
misunderstanding of the operations at hand. Strategies to improve the conceptual knowledge of 
the given operation must then be utilized. For example, if a student is consistently inaccurate in 
addition, a teacher may utilize the counting-on strategy (Riccomini, 2010) explicitly to 
strengthen the student’s understanding and accuracy. 
  
When taking into account differentiating both content and instruction, teachers need to assess 
their resources while determining how best to reach all tiers. Remember that, when designing 
this period, math instruction can be split into smaller chunks of time. It is possible that a teacher 
distributes 10 minutes to homogenous groups throughout the day in order to give each student 
appropriate feedback in a timely fashion.  
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The following activity will help guide conversations:  
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 

 
 
 
 

Does data support that 80% or 
more of your students are on 

track with grade-level 
computational fluency 

measures? 

If the answer is no, plan for 
how to support improvement. 

Do teachers of math currently 
have 10 minutes a day devoted 

to computational fluency 
during their core math? 

If the answer is no, plan for 
how teachers will utilize 10 

minutes of core to teach 
computational fluency.  

Do teachers of math have 
access to differentiated 

resources for utilization of 
computational fluency 

practice? 

If the answer is no, plan on 
how to integrate or utilize 

current evidence based 
materials. 

Is fidelity monitored through 
all levels? 

If the answer is no, plan for 
how you will monitor fidelity. 
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Early Numeracy in Preschool: A Foundation for Later Mathematics Ability  
Research is showing us that we have underestimated the ability of young children to do math and 
problem solve. Contrary to the popular belief that some of us think mathematically and some of 
us don’t, we are finding out that, long before they enter school, young children spontaneously 
explore and use mathematics and do it naturally. Starting in infancy, babies are curious about 
their world and begin to think about it in mathematical ways. As early as 10 months of age, 
infants can distinguish a set of two items from one with three. They have the capacity and 
interest to learn mathematics very early; unfortunately, until recently, mathematics has taken a 
back seat to literacy both at home and in the classroom. When parents are asked which is more 
important, they more frequently say language and literacy, so their child can communicate and 
express themselves. In addition, researchers have found that teachers of young children also tend 
to neglect teaching mathematics due to their own negative experiences with math (NRC 2009; 
Clements & Sarama, 2007; Copley 2010). However, as stated earlier, learning mathematics is 
vital for children in their early years. Early mathematic competence is proving to be one of the 
best predictors of school success across the curriculum (Duncan et al., 2007). Children’s learning 
of mathematics can be improved when provided research-based teaching and learning strategies, 
well-planned and sequenced curriculum, and integrated mathematical experiences, such as 
teaching math through a story book. Young children also need the opportunity to practice and 
extend mathematical thinking through play, exploration, and creative thinking (NRC, 2009). 
 
Preschool Mathematics Curriculum  
From birth, young children begin developing knowledge and skills that build a foundation for 
later mathematical ability. These skills do not develop in isolation, but are intertwined with other 
developmental domains (Copple & Bredekamp, 2009). As young children explore their world, 
specific interests spark in-depth investigations, and playtime provides meaningful opportunities 
to practice and become proficient. Preschool teachers must intentionally create environments and 
utilize instructional strategies to build children’s math competence and conceptual knowledge, 
while also promoting the capacity for reflection, explanation, and justification of their thinking.  
 
How preschool educators teach math is as important as what they teach young children. Early 
mathematics experts advocate for a balanced approach to preschool instruction (NRC, 2009; 
Fuson et al., 2010). Traditionally, math in preschool has been focused on narrow, skill-based 
instruction embedded within calendar time or center time, and it tends to be taught at haphazard 
and random moments. Other times, teachers give math adequate time, but they try to cover so 
many topics that the results are superficial and uninteresting to children.  
 
Strong early math programs provide a combination of teacher-directed and child-initiated 
activities, differentiation, grouping strategies (large, small, and individual), and flexible 
schedules that allow for sustained and in-depth learning through play and responsive/nurturing 
teaching techniques (Clements & Sarama, 2009; NAECY/NCTM, 2010) Teachers need to start 
by teaching specific math lessons taught in a logical sequence in order to expand the children’s 
learning to a deeper level of understanding and to ensure that no skills are left to chance. That 
same logical sequence must be carried out through the indirect teaching that happens throughout 
the day as well. Effective math instruction happens all day long and across the curriculum. 
Research has shown that, when a teacher offers math-related language, or math talk, while 
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children are actively engaged in their own pursuits, the ability to understand and apply those 
concepts increases over math talk provided during whole group lessons, because it aligns with 
their interests (McCray, 2007). 
 
Not only do teachers need to be sure they are using math talk, but they also need to ask questions 
that help children expand their thinking and use their own math vocabulary. This is done by 
having children explain why they believe their answer is correct or how they arrived at the 
solution they did. It is also important to encourage students to have math conversations with each 
other. Young children should be sharing their mathematical thinking, working together to solve 
problems, explaining how they solved the problem, and discussing alternate ways of solving any 
problem they may have. In the end, the conversations children have about math should be less 
about the answer and more about how they got there. When children feel free to engage in these 
types of conversations, it elaborates and extends their thinking and solidifies their understanding. 
 
Once early educators have explicitly taught a math lesson, time should be provided for children 
to play and experience math in their world. Play combined with math talk is as important as the 
explicitly taught lesson. Children at play begin to learn essential math skills such as counting, 
equality, addition, subtraction, estimation, planning, patterns, classification, and measurement. 
According to the Joint Position Statement on Math published by the National Association for the 
Education of Young Children (NAEYC) and NCTM, play does not guarantee mathematical 
development, but it does offer rich possibilities and instills the understanding that math skills are 
accessible to all (NAEYC/NCTM, 2010; Clements & Sarama, 2004). 
 
The National Research Council Committee on Early Childhood Mathematics (NRC) and the 
National Council for Teachers of Mathematics (NCTM) identified numbers and operations, 
geometry, and measurement as the essential preschool math focal points. To achieve depth of 
instruction, the most instructional time should be spent in teaching numbers and operations, then 
geometry, and finally measurement, instead of trying to cover every topic or every skill with the 
same weight. While data analysis and algebra are also important, they should not be given the 
same amount of instructional time as the first three but instead woven into them (NRC, 2009; 
Fuson et al., 2010). 
 
The National Research Council and National Council of Teachers of Mathematics identified 
these three areas as the essential preschool math focal points: 

1. Numbers and Operations 
2. Geometry 
3. Measurement  

 
For more information on math in early childhood, please consult the early childhood math 
structuring guide. 
 
Ensuring Fidelity of Curricula 
The professional development plan for curriculum implementation is dynamic in nature and 
results in the curriculum being implemented with fidelity. It is a plan that proactively identifies 
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activities based on individual staff learning needs and will result in the knowledge and skills 
necessary to utilize the curriculum. It ensures that staff members are accessing and utilizing 
curricular materials in the expected manner, by planning for and conducting intermediate and 
follow-up activities. To accomplish this, leadership teams should establish methods for 
monitoring the use of the curriculum by individual teachers from which information is collected 
and utilized to differentiate among ongoing professional development and support for each staff 
member. 
 
Activities for monitoring the individuals’ fidelity of curriculum implementation are not intended 
to be punitive, but rather should be understood as a piece of the overall professional development 
plan, resulting in further staff support as needed. To accomplish this, a method to check for the 
correct use of the curriculum materials needs to be established. Many purchased curricula and 
programs come with fidelity-monitoring tools such as observation or walk-through forms. 
Leadership teams are responsible for establishing a plan to monitor and support the correct and 
effective use of curriculum materials. 
 
Planning Professional Development 
The Building Leadership Team will identify the professional development needs related to 
curriculum implementation by identifying and considering the targeted staff and the qualities of 
each specified curriculum. 
 
Core Curriculum 
It is important that ALL staff members with instructional responsibility have a solid 
understanding of the core curriculum and receive professional development that enables them to 
implement it with fidelity. ALL staff in this instance includes the staff members responsible for 
instruction at all three MTSS levels. This is necessary to ensure that the curriculum that is 
implemented at the supplemental or intensive level is aligned with the core curriculum. 
 
Supplemental and Intensive Curricula 
It is not necessary that all staff in a building know how to implement the supplemental and/or 
intensive curricula; however, it is important that everyone involved in collaborative teams 
understand the skills targeted in each curriculum so they can be involved in instructional 
planning. 
 
The most effective intervention teachers are likely to be those with the most training and 
experience. However, in the absence of well-trained and experienced intervention specialists, 
less experienced teachers, or even qualified paraprofessionals, can deliver effective interventions 
if they are trained to use a well-developed, explicit, and systematic intervention program. A good 
rule of thumb is that the less experienced the teacher, the more structured and “scripted” the 
intervention program should be (Torgesen, 2006, p. 5). 
 
Media specialists, art teachers, and even assistant principals can provide effective interventions 
when they have been trained to use a well-structured and systematic intervention program. 
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One of the challenges facing the leadership team is to identify resources that may already be 
available in the system to provide effective interventions for students. It is critical that the 
leadership team ensure that intervention programs are implemented regularly with fidelity. 
 
In planning professional development, it is helpful for the leadership team to consider the 
following questions specific to each curriculum, strategy, or practice selected: 
● Who will monitor the use/implementation (fidelity) of the curriculum, strategy, or 

practice? 
● What method will be used to monitor the use/implementation (fidelity) of the curriculum, 

strategy, or practice? 
● How frequently will the use/implementation (fidelity) of the curriculum, strategy, or 

practice be monitored? 
● When and how will ongoing professional development for staff using the curriculum, 

strategy, or practice be provided? 
 
These questions are designed to help leadership teams as they begin the development of an 
overall professional development plan. Once specific decisions are made, the Building 
Leadership Team should record the results on the building’s results-based staff development plan 
and/or on the Professional Development Planning tool. The leadership team should also consider 
whether the discussion of professional development and fidelity of instruction has led to a need 
to develop an action plan. 
  
Assessment for Math MTSS 
If there exists one constant surplus in education, it is assessment. While schools typically have a 
vast collection of data on every student, they are too rarely utilized in any true formative fashion. 
Within the Kansas MTSS Framework, we want to make sure that data is efficient with results 
that can be properly analyzed to inform and empower the system.  
 
The four distinct levels of assessment we discuss are Universal Screening, Informal Diagnostics, 
Progress Monitoring, and Formal Diagnostics.  

• Universal Screening - Standardized assessment is utilized to identify which students 
may need additional support. Universal screeners will be talked about in greater depth in 
the following section 

• Informal Diagnostics - Assessment that is dependent on the intervention curricula and 
establishes the entry level for the student being moved into that curriculum 

• Progress Monitoring - Progress monitoring of interventions exists in two distinct forms. 
Formal progress monitoring refers to a broad assessment, ideally the same broad 
construct of the universal screener, which will identify how the student’s general math 
ability is progressing in a normed comparison across other students at the same 
instructional level. Informal progress monitoring refers to mastery assessments within the 
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intervention curriculum in the form of pre-/post-testing. Both are critical and vary in 
interpretation and application.  

• Formal Diagnostics - These assessments are designed to be used with students who are 
not progressing as intended and need to be assessed for specific misconceptions that may 
not have been evident in the more broad measures.  

 
Universal Screeners 
The overall purpose of mathematics assessment must be to improve student learning. Assessment 
needs to support the learning of important mathematics and furnish useful information to both 
teachers and students. The National Council of Teachers of Mathematics (NCTM) maintains that 
assessment should be an integral part of instruction, providing not only the teacher, but also the 
student with information about the student’s learning.  
 
Selecting a Universal Screening Assessment  
Universal screening assessments must be reliable, valid, and efficient. Specific recommendations 
for criteria for these features can be found in the Institute for Educational Services Math RtI 
Practice Guide (Gersten et al., 2009a). The IES Math RtI Guide recommends that a universal 
screening assessment take less than 20 minutes to administer. Universal screening in MTSS 
addresses basic critical skills/concepts, not every concept taught in the classroom.  
 
Universal screening tools, K-12, are reviewed and validated by the National Center on Response 
to Intervention (NCRtI). (http://rti4success.org/screeningTools) 
 
All materials in the Kansas MTSS Implementation are written based on the use of data that 
measure the identified critical skills and concepts at each grade level. Without data for the 
identified critical skills and concepts at each grade level, leadership and collaborative teams 
cannot effectively utilize MTSS Implementation materials.  
 
Essential Elements of an Effective Universal Screener 

● Sensitivity. Sensitivity refers to the degree to which a screening structure can reliably 
identify at-risk students who, in fact, perform unsatisfactorily on a future criterion 
measure (Jenkins et al., 2007). These students can be categorized as true positives, those 
who truly are at risk for future academic difficulties. A screening measure with good 
sensitivity will also help reduce the numbers of false negatives.  

● Specificity. Specificity refers to how a screener accurately identifies students who may 
later perform satisfactorily on a criterion measure (Jenkins, 2003). These students are 
referred to as true negatives, those who are not at risk for future academic difficulties.  

● Practicality. An effective screening assessment should also be quick and straightforward. 
An efficient screening measure will assist educators in identifying students who are 
below grade level, thereby maximizing instructional time (Hall, 2008). The screening 
measure should also be simple enough to be implemented to the whole class by either the 
classroom teacher or interventionist (Jenkins, 2003).  
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● Consequential Validity. Effective universal screening measures should also be 
consequentially valid. This means the screening measure does no harm to the student 
(e.g., avoids inequitable treatment) and is linked to effective interventions (Mesick, 
1989). 

 
Universal Screening for Preschool  
Unlike developmental screening tools used in preschool, a universal screening tool is used to 
compare students to a normative sample or standard for the purposes of identify which students 
may be at risk for later learning difficulties based on indicators that are predictive of later 
achievement. A developmental screening tool identifies children who may have a developmental 
delay, while a universal screening tool identifies students who may be at risk and ranks them 
based on that risk into levels/tiers. This distinct difference makes the data from a universal 
screening tool particularly helpful for examining the effectiveness of your curriculum and 
supports a process for tiered intervention.  
 
Universal screening tools appropriate for early mathematics assess the skills related to number 
sense (i.e. myIGDIs, Fastbridge, MClass:Circle). Typically, these skills include counting, 
cardinality, number recognition, and quantity comparisons. They are valid and reliable for this 
purpose, can be used with confidence to make instructional decisions, and can be administered at 
least three times per school year. 
 
Universal Screening for Grades K-1  
Universal screening for kindergarten and first grade also assesses skills and concepts related to 
number sense. Measures typically include constructs of numeral recognition (number 
identification), magnitude comparison (quantity discrimination), and strategic counting (missing 
numbers). In some assessments, strategic counting and magnitude comparison have been 
identified as key predictive variables (Gersten, Clarke, & Jordan, 2007). All students in 
kindergarten and first grade should also be screened on early numeracy skills three times a year.  
 
The early numeracy assessments are often administered individually and need to be able to be 
completed quickly. For example, the AIMSweb assessments take one minute per student for each 
of the four subtests. Students who fail to reach the benchmark on one or more of the early 
numeracy subtests are grouped for instruction during the MTSS Implementation process and 
sorted into groups for intervention for early numeracy skills.  
 
It is important to understand that, within early numeracy there is a developing understanding of 
sequence and magnitude. This often can help create hierarchical strands that can to cut down on 
individual assessments during progress monitoring.  
 
Universal Screening for Grades 2-12  
All students in grades 2-12 should be screened 3 times per year using an MTSS-appropriate 
universal screener. Universal screening measures for math can be given to an entire classroom 
and do not require individual administration. For grades 2-12, the data from the universal 
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screening (whether it groups by Computation and Concepts/Applications or by Focal 
Points/Domains) will designate two groupings of students who are at or above benchmark and 
students who are below benchmark. Students who are below benchmark will be further grouped 
for intervention.  
 
At this point, leadership teams need to determine possible screening assessments for each grade 
level. Teams will need to select the universal screening assessment that will be used and 
document the following universal screening decisions:  

1. Select a universal screener.  
2. Determine which grade levels/students will complete the screener. 
3. Select which content areas will participate.  
4. Identify if the data provided will be primary or secondary.  
5. Decide on rules.  
6. Determine how the data will be used.  
7. Identify the process for administering the screener, proctor, location, time, etc.  

 
Math Grouping Process for Intervention for Preschool  
Preschool populations by their very nature include children of a wide variety of skill level. 
Therefore, preschool daily schedules are designed to provide multiple opportunities for 
differentiated instruction along the developmental continuum. ALL children, including those 
needing support in Tiers 1, 2, or 3, should participate in the core early literacy curriculum with 
differentiation provided. Differentiation of core curriculum is considered at Tier 1 for all 
students.  
 
When considering how to provide intervention for students needing Tier 2/3 support, Kansas 
MTSS recommends that preschool programs not follow the intervention models typically used in 
K-12 programs. Instead of grouping students across classrooms or bringing in someone the child 
does not know to provide intervention, Tier 2/3 intervention should ideally be provided in a 
child’s classroom by familiar adults. It is especially important for young children to develop 
positive and secure relationships with adults. Research suggests that preschool teacher-child 
relationships play a significant role in influencing young children’s social and emotional 
development (Fox & Hemmeter, 2009). Therefore, children identified through universal 
screening as requiring more support should receive that support through additional small groups 
and/or embedded learning opportunities within the daily routine and play.  
 
Math Grouping Process for Intervention for K-12  
The math grouping process for intervention is based on research and recommendations from 
nationally recognized math experts. To group students for intervention, universal screening data 
are used to conduct the initial sorting of students into three tiers. Students at Tier 1 are 
considered at or above benchmark, and students at Tier 2 and Tier 3 are below benchmark. 
Students who score at or above benchmark receive core instruction with differentiation to meet 
their needs during intervention time, whether they involve more challenging opportunities for 
those well above benchmark or additional support for those closer to the benchmark cut score.  
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Students who score below benchmark on the universal screener receive 50 to 60 minutes of core 
instruction daily with differentiation and a minimum of 20-30 minutes of intervention 4 days a 
week. Students receiving Tier 2 supports are to be considered below benchmark, but on level 
with their current grade (i.e., a student who tests at a Tier 2 level in 3rd grade will have an 
instructional level of grade 3). Students at Tier 3, however, need to undergo a series of 
backwards tests to determine their instructional levels. In some assessment systems, this will 
require the student take the previous grade’s universal screener to compare achievement with 
that level’s end-of-year target scores. If the student does not achieve the end-of-year target 
scores, he/she will then take the previous grade universal screener to determine achievement by 
the end-of-year target scores. This process will continue until the student achieves at or above all 
end-of-year target scores. Once this occurs, a student will be considered to have an instructional 
level at one grade above that achievement. Other assessments systems will provide a student a 
scaled score that will be consistent through all levels (K-8) of the adaptive assessment. Finding 
the student’s scaled score at the assessment’s recommended percentile at subsequent grades will 
allow you to find their instructional level.  
 
Once instructional levels are determined, a comprehensive protocol placement test within your 
intervention curriculum should be utilized to identify the specific point of beginning intervention 
(instructional focus). If your intervention curriculum does not contain a placement exam, some 
have an instructional planning report that may be used to determine a starting point. Placement in 
intervention groups is then determined using the identified instructional focus for each student. 
All testing and group placements should be recorded on the math intervention tracker 
worksheets.  
 
Intervention Scheduling in Preschool 
The Kansas MTSS recommends that classroom teams consider one of two approaches when 
designing schedules of math intervention for individual students. Classrooms may use a 
combination of both approaches to meet the individual needs of their students.  
 
The first option involves the design of an additional small group of 3 to 4 students, 2 to 3 times 
per week for 10 to 15 minutes. Students needing Tier 2 support would be assigned to an 
intervention group based on the universal screening tool. Small groups could be provided in a 
variety of ways in a preschool classroom. Interventionist might pull students for a short time 
during self-directed learning activities or during other flexible times of the day (arrival/opening 
activities, transitions, snack time). Times for intervention might also be built into the daily 
schedule.  
 
For some students/classrooms, it may make more sense to use the evidence-based strategy of 
embedded learning opportunities to provide students needing Tier 2 support with distributed 
practice across the daily schedule on selected intervention targets. Therefore, the second option 
would be to design an intentional schedule that provides students with at least 8 documented 
embedded learning opportunities on targeted skills. The key to this option is the documentation of 
who, what skills, how, and when the embedded learning opportunities will occur and a method to 
ensure that each student receives at least 8 opportunities to practice each day. For this approach, 
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teams will narrow down the learning target to a small set of skills that can be embedded based on 
developmental progressions. The use of a matrix, with the daily schedule listed vertically and the 
activities listed horizontally, can allow teams to create a process for when/who/how embedding 
will occur. The specific learning targets should be listed on each student’s matrix, and a process 
to keep track of when the opportunities are provided should be documented.  
 
Students who are identified as needing Tier 3 early mathematics intervention require more 
intensive opportunities to learn early math skills. Recommendations for Tier 3 look similar to 
those for Tier 2, but the intensity of the intervention has been increased through smaller groups 
and more time.  
 
The first option at Tier 3 is also small group instruction; however, the group size has been 
decreased to 1 to 2 students, and the frequency should be extended to 4 to 5 times per week for 10 
to 15 minutes. The use of embedded learning opportunities may be an especially useful strategy 
for some students needing Tier 3 early math intervention. The second option at Tier 3 is to design 
an intentional schedule that provides a student with at least 12 documented embedded learning 
opportunities on targeted skills. This option also requires the documentation of who, how, and 
when the embedded learning opportunities will occur each day and a method to ensure that a 
student receives at least 12 embedded learning opportunities each day.  
  
To increase opportunities for practice at Tier 2/3 it is also recommended that students be 
encouraged to participate in learning centers proactively designed based on early math targets. 
These learning opportunities should be designed to complement and extend what was learned in 
the core curriculum. 
  
Intervention Scheduling K-12: Major Considerations 

• Avoid conflicting with core, other content, and recreational periods. Intervention time 
should stand-alone and be represented as a separate slot of time within the master 
schedule. 

• Ensure 50-60 minutes of core instruction, of which 10 minutes is devoted to 
differentiated fact fluency practice. 

• Ensure that intervention time is sufficient to accommodate the recommendations of your 
chosen curriculum (If you have not chosen, plan for 30-45 min at least 4 days/week.) 

• If you must split math time, consider splitting the core time into more than one section of 
time prior to chunking intervention time. 

 
When creating the schedule and selecting a model of instruction, it is prudent to first ensure that 
classrooms are receiving adequate time for core instruction (minimum of 50 to 60 minutes). 
Then ensure that sufficient time is being considered for math intervention. If a curriculum for 
intervention has been chosen, be sure adequate time is available to ensure fidelity to the 
curriculum’s timing recommendation. If a curriculum has not yet been chosen, a schedule based 
on 30-45 min of intervention time at least 4 days per week should adequately accommodate most 
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intervention curricula.  
 
Building leadership teams may need to review decision rules about providing services to students 
who need interventions for both reading and math, given the challenges of scheduling 
intervention time and the staff who provide these interventions. One way that math instruction 
scheduling is different from reading is that work on basic math skills/concepts can be effective in 
smaller, more frequent chunks of time. Time set aside for math core and tiered instruction does 
not necessarily need to be continuous. It is recommended that splitting the core be considered 
prior to splitting the intervention time. 
 
Scheduling for Early Grades (K-2) 
Students who would be best served by a particular specialist should be assigned to those 
professionals during instructional grouping. In some buildings, an enrichment teacher or media 
specialist also works with classes during this intervention time to ensure that students with 
advanced learning needs receive enrichment and extension opportunities. Ideally, every class at 
each grade level has a consistent time each day, thereby facilitating structure and predictability. 
Many buildings find that this type of schedule results in improved student behavior as well as 
enhanced academic achievement. This type of scheduling requires planning and flexibility so 
that students can move in and out of instructional groups when needed as data dictates. 
 
Scheduling for Intermediate and Secondary Grades 
Scheduling for students in the intermediate grades may look very different depending on whether 
or not these grades use a departmentalized structure. If the building does not use a 
departmentalized structure at those grade levels, then the structuring models and schedule will 
look more like those described for K-2. However, in buildings that have departmentalized 
intermediate grades, the model and schedule issues will be more like those for secondary 
buildings. 
 
Planning the schedule for middle and high schools may be more complex because of the 
increased numbers of students and the time for required and elective courses. NCA, NCAA, and 
state graduation requirements will impact the schedule for core content courses at the high school 
level. Despite these limitations, core instruction provided to adolescent students needs to include 
adequate time for the provision of differentiated instruction.  
 
Curricula for Tier 2 and Tier 3 Intervention  
When fully implementing MTSS, supplemental and intensive support is provided through a 
hybrid intervention model that combines a protocol and problem-solving approach to ensure a 
rapid response to student needs as they occur. The protocol aspect of the hybrid model requires 
that each building preselect a set of interventions that will be used as student data indicate a need 
for support beyond the core. The problem-solving aspect of the MTSS hybrid model is used to 
further identify and customize supports for students, especially at the Tier 3 level.  
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According to the IES Practice guide, “Assisting Students Struggling with Mathematics: 
Response to Intervention (RtI) for Elementary and Middle Schools,” four criteria are used to 
select intervention curricular materials:  

1. Materials should integrate computation with solving problems and pictorial 
representations rather than teaching computation apart from problem solving. 

2. Stress the mathematical reasoning underlying calculation methods. 
3. The materials should ensure that students build algorithmic proficiency.  
4. The material should include frequent review for both consolidating and understanding the 

links to the mathematical principles. (Gersten et al., 2009a, p. 20) 
 
In addition, students who require Tier 2 or Tier 3 support need a comprehensive curriculum that 
addresses math deficits in conceptual understanding and procedural fluency simultaneously. A 
good comprehensive supplemental curriculum should include the following:  

● Curriculum-based assessments  
● A placement test 
● A systematic and explicit instruction model 

 
These characteristics will ensure ease in grouping students for appropriate intervention and 
provide for a stronger intervention. For students in upper elementary and middle school, 
interventions may need to be more targeted to key algebra-readiness progressions. Interventions 
should, at a minimum, have a heavy emphasis on computation of whole numbers, fractions, and 
solving equations.  
 
According to the National Mathematics Advisory Panel (2008), the ability to recall basic 
mathematics facts is critical for general success in mathematics. The National Mathematics 
Advisory Panel (2008), Common Core State Standards Initiative (2010), and National Council of 
Teachers of Mathematics (2006) all state that the quick and accurate recall of math facts is a core 
skill and prerequisite for higher-level learning. Automatic recall must be developed over time 
through sufficient instruction, practice, and feedback (Baroody, 1999; Willingham, 2009). 
VanDerHeyden and Burns (2008) describe this process as moving from acquisition (accuracy) to 
proficiency (speed). The IES guide (2009) recommends that interventions at all grade levels 
devote 10 minutes in each session to building fluent retrieval of basic arithmetic facts (Gersten et 
al., 2009a, p. 37). The Kansas MTSS recommends that all students, whether they are receiving 
intervention or not, undergo this 10-minute differentiated period devoted to arithmetic 
automaticity.  
 
There will be a wide range of needs during intervention at any grade level; therefore, it is vital 
that schools have interventions that are comprehensive in addressing all critical areas of 
mathematics and covering both conceptual and procedural aspects of mathematics. Often 
content-specific targeted interventions lack depth, focusing primarily on rogue procedures.  
 
The first step in creating the intervention supports that a building will offer is to choose 
curricular materials to support Tier 2 and Tier 3 interventions around all essential math skills and 
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concepts. Just as the core curriculum was reviewed and evaluated by staff members, it is 
imperative to review the current Tier 2 and Tier 3 materials to determine what will work best to 
meet the academic needs of all students.  
 
Math programs for tiered intervention need to lead to student mastery of skills/concepts. The 
spiral curricula found in many core math programs often lead to confusion and a lack of skill 
development for students who find math to be challenging (Hardy, 2005; National Mathematics 
Advisory Panel, 2008). Therefore, core math curricula should not be used as supplemental 
curriculum. Materials that provide sufficient explicit instruction and practice to lead to skill 
mastery should be used instead. Teams must identify intervention materials currently being used 
and critically evaluate them to ensure that all essential skills/concepts are adequately represented. 
By conducting this review, staff members will be positioned to make necessary decisions as to 
whether there are gaps in materials that should be filled. Staff members will also make decisions 
about discontinuing or replacing curricula due to the lack of effectiveness or an evidence base.  
 
Progress Monitoring & Formal Diagnostics 
Math Formal Diagnostic Assessment for K-12  
Whenever students fail to make adequate growth in intervention, it may be an indication that 
further analysis is needed. The school may decide to gather additional diagnostic information by 
conducting error analysis and examining error patterns (Ashlock, 2005; Riccomini, 2005), 
especially at the student’s instructional level. When error analysis indicates possible skill 
deficits, verification of these deficits can be conducted by using single-skill CBM probes (Hosp, 
Hosp, & Howell, 2007). Each single-skill probe assesses only one type of skill at a time, 
enabling a more reliable and valid assessment of specific deficits for a given computational skill. 
Single-skill CBM probes for mathematics are available from Intervention Central at 
http://www.interventioncentral.org. One source for error analysis is Marilyn Burns’ Math 
Reasoning Inventory at https://www.mathreasoninginventory.com/.  
The school may also choose to administer a formal diagnostic assessment to determine 
underlying mathematics issues. This assessment is not for special education, but rather for the 
purposes of planning instruction. Understand that these assessments are dense in nature and will 
take training and larger amounts of instructional time to complete. It is important that this be 
used only on students who truly need them. Less invasive diagnostic information including but 
not limited to suggestions listed previously, an integrated look across reading, behavior, and 
social needs, and ensuring initial grouping was appropriate and validated should be considered 
prior to administering a formal diagnostic. 
Formal diagnostic assessments for mathematics include but are not limited to:  

• TEMA-3 – Test of Early Mathematics Ability–Third Edition (Between Ages 3.0 and 
8.11): http://www.proedinc.com/customer/productView.aspx?ID=2891   

• Key Math III (grades K-12): 
http://www.pearsonclinical.com/education/products/100000649/keymath3-diagnostic-
assessment.html 

• Tools for Early Assessment in Math (TEAM) (grades preK-2):  
https://www.mheonline.com/earlychildhoodconnection/inside.php?page=team  
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• Number Knowledge Test (age levels 4, 6, 8 and 10 years): 
http://www2.clarku.edu/numberworlds/nw_TestInfo.htm  

 
At this point, the leadership team must consider potential diagnostic assessments for 
mathematics, including the following:    

• Reliability and validity of each diagnostic tool.    
• Critical skill areas for each assessment.    
• Cost of each assessment.    
• Administration time required for each assessment.    
• Professional development requirements of each assessment.    

 
Finally, the diagnostic assessments for mathematics that are selected must be documented. 
Consider the following in documentation:    

1. The assessments selected.    
2. For which students/which grades.    
3. The areas assessed.    
4. Who will administer the assessments. 

 
Decision Rules for Formal Diagnostic Assessments K-12 
Formal diagnostic assessments for mathematics provide a more in-depth analysis of a student’s 
strengths and weaknesses and are used to further guide instruction. Most diagnostic assessments 
will provide either age-based or grade-based norms or rubric scoring used to determine whether a 
student has significant problems in specific skill domains. This information can then be used to 
design instruction specific to the student’s individual learning needs. It is important that formal 
diagnostic assessments be given to students when additional information is needed for more 
customized instructional planning, but it is also important not to overuse these assessments. 
Formal diagnostic assessments require numerous building resources and should not be given as a 
matter of course to all students. Instead, they should only be given when their progress 
monitoring data indicates further information is necessary to adequately plan instruction. 
Decision rules will ensure that students who need diagnostic assessment receive it in a way that 
is most efficient and effective.  
 
All buildings should establish decision rules to address when additional diagnostic assessments 
will be given, which students will receive tiered support, and how students will be assigned to 
skill groups. There may be different decision rules established for the use of brief, criterion-
referenced diagnostic assessments as compared to more formal, norm-referenced diagnostic 
assessments that are more resource-intensive to administer. The leadership team needs to review 
each selected diagnostic assessment to determine the skills/concepts assessed and time to 
administer. The team should also determine decision rules for when diagnostic assessments will 
be administered.  
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Professional Development and Fidelity for Assessments  
Once the assessments have been selected, it is then necessary to provide appropriate professional 
development and ongoing support to all staff members expected to use them. Decisions need to 
be made about who will administer, score, and interpret each assessment. If all staff members are 
involved in the administration of an assessment, they will need to be trained and supported in all 
aspects. Sometimes an assessment team might be designated to administer and score the 
assessments; in such cases, these team members will need to be trained and supported in all 
aspects. Yet it is still important for all staff members to understand what the data means and how 
to interpret the instructional implications. All teachers need to be trained on the purpose, 
rationale, and uses of the assessment. Leadership teams may want to consider training all 
teachers in the assessments. Not only does this help build school capacity, but it also encourages 
“buy in” of the assessment, which is critical for ensuring that teachers use the data to change 
their instruction. It is especially important that leadership teams provide ongoing support to 
teachers regarding how the assessment data are to be used instructionally.  
 
Professional development for assessments should be integrated into the district and/or building’s 
professional development plan. Professional development around each of the assessments needs 
to go beyond the training in the assessment to include ongoing coaching to ensure fidelity.  
It is important to view the monitoring of fidelity as professional development and not 
punishment. The monitoring of fidelity ensures that all data are appropriately collected and used. 
Three main factors need to be monitored:  

1. Are assessments administered and scored by staff members who have been trained to do 
so?    

2. Are assessments given according to decision rules and the assessment calendar?    
3. Are assessment results correctly interpreted and used to guide instructional planning?    

 
Training for staff members is best scheduled just before the assessments are given so the scoring 
rules can be practiced and reinforced. Effective ways to minimize scoring errors and ensure 
fidelity include making sure that examiners have:  

1. Excellent training    
2. Opportunities to practice    
3. Periodic ongoing training    
4. Experienced examiners to check first-time examiners’ scores   
5. Opportunities to shadow score 

 
Within the frame of professional development, having new examiners work with experienced 
examiners and opportunities for shadow scoring offers the best opportunities for ongoing 
professional development of staff. These types of opportunities need to be included within the 
larger professional development plan that is being implemented and monitored by the leadership 
team.  
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