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Mathematical Fluency and 

Response to Intervention (RtI) 

Effective implementation of the Kentucky Core Academic Standards for Mathematics (KCASM, 

also known as the Common Core State Standards for Mathematics (CCSSM)), in connection 

with Response to Intervention (RtI), calls for the deliberate teaching and learning of 

foundational progressions leading to mathematical fluency and proficiency. Mathematical 

fluency is defined in this document as a deep understanding of mathematical concepts, which 

results in the facility to efficiently and accurately access, compare, and apply strategies, 

knowledge, and skills in a variety of contexts. The current mathematics reform movement in 

Kentucky presents an opportunity to support intensive teacher growth, including the 

development and provision of appropriate resources, for understanding and facilitating 

numeracy development through careful assessment and instruction of student foundational 

fluency progressions (see Diagram 1). 

Fluency within the Kentucky Core Academic Standards for Mathematics 

Whereas there are few KCASM standards (1 or 2 per grade in K-5) explicitly using the 

words “fluency” or “fluently,” the standards are rich with opportunities across the years to 

lead students to deeper understanding in order to become fluent. Lack of focus on the 

requisite foundations for fluency results in gaps, that for many students, fuel worsening 

mathematical difficulties. According to Common Core State Standards for Mathematics author 
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Jason Zimba, “When one standard depends upon many, the one can be a referendum on the 

many. We might expect that performance will be low on such a standard, with lots of ways 

for students to be missing pieces of the puzzle. These post cursors may also be resistant to 

specific intervention; instead, they may be important opportunities for formative assessment 

that casts a sufficiently wide net to consider the contributing factors.” 

Assessment and learning of the foundational fluency progressions are an important focus 

of effective RtI. For example, a student may not be able to meet 1.OA.6 - …demonstrating 

fluency for addition and subtraction within 10… without first being able to meet these: 

K.OA.2 (word problems, use objects or drawings…); K.OA.3 (decompose numbers…); K.OA.4 

(find the number that makes 10 when added to the given number…); K.OA.5 (fluently add and 

subtract within 5); 1.OA.3 (apply properties of operations…); 1.OA.4 (understand 

subtraction); 1.OA.5 (relate counting to addition and subtraction). 

Hence, fluency mandated in KCASM 1.OA.6, should be an outgrowth of substantial learning 

that happens in kindergarten and first grade, rather than an isolated instructional objective. 

Fluency mandated in other grades should likewise be supported through deep learning of 

connected, foundational standards. RtI teachers should be equipped to carefully monitor, 

interpret, and advance student learning in the context of the KCASM progressions, with 

attention to the development of advanced mental computation strategies and connected 

concepts leading to fluency. Note that the emphasis is on conceptual development first, 

followed by practice to increase efficiency with number and operations, rather than shallow 

practice of teaching students to memorize and recall the correct numeral when hearing or 

seeing a basic fact prompt. Students will truly “know from memory all sums of two one-digit 

numbers,” (as indicated in KCASM 2.OA.2) when given an opportunity to engage in a rigorous, 

systematic learning process with intentional opportunities for understanding of number 

relationships and quantities leading to facile number knowledge and fluency. 
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Professional Learning for Effective RtI 

Enacting reform of mathematics teaching practices at the school and district level is an 

incredibly difficult task. Given the manner in which individuals are socialized into education, 

first as students and later as teachers, there is often a ‘washing-out’ of experiences from 

individuals’ post-secondary teacher preparation (Zeichner, 1981), which result in many new 

teachers continuing a cycle of teaching as they were taught. Additionally, there exists some 

documentation of a fragility of content knowledge among educational practitioners, including 

high-school teachers (Stylianides, Stylianides, & Philippou, 2007); moreover, this fragility 

increases considerably for teachers at the elementary levels (Ball, 1990; Foss & Kleinasser, 

1996; Swars, Hart, Smith, Smith, & Tolar, 2007). Given these two phenomena (1.washing-out 

of preservice preparation experiences; 2. mathematical fragility among practitioners), in-

service professional development is of considerable importance to effect meaningful and 

sustained change in the practices of mathematics teachers and those who work with 

struggling students. Effective RtI for mathematics can be enacted through high-quality 

professional development strengthening teachers’ pedagogical content knowledge and 

diagnostic skills with appropriate and accessible resources for professional learning (see 

Diagram 1). 

Professional development for mathematics RtI that is sustained, job-embedded, and 

student-centered will provide opportunities for collegial reflection and student-centered 

problem solving. Professional learning activities, including administration and analysis of 

diagnostic assessments to determine readiness and needed instructional strategies, with an 

eye on expected learning progressions for mathematical fluency, will allow for teachers to 

attend to and interpret student thinking and to make appropriate instructional decisions 

(Jacobs, Lamb, and Philipp, 2010). And, professional learning activities that allow 

February 25, 2012 Mathematical Fluency and RtI Page	4 



 
    
     

 	 	 	 	 	 	 	
	 	 	 	 	 	 	  

	 	 	 	 	 	 	 	
	

      

         

 

          

       

         

           

         

            

 

     

          

   

    

 

     

 
 

           

    

          

           

        

        

   

 

CMA 
Committee for Mathematics Achievement 
A Committee legislated in 2005 by the Kentucky General Assembly (KRS 158.842) 
to “have	the	ongoing	responsibility	for providing	advice	and guidance	to policymakers in the	development of statewide	
policies and	in	the allocation	of resources to	improve mathematics achievement” 

participants to understand the profound complexity of early arithmetic inherent within the 

KCASM will lead to more careful reflection of and response to student difficulties. 

Resources for Professional Learning 

RtI resources for professional learning can further facilitate teacher on-the-job learning. 

Research-based, KCASM-related clinical diagnostic interview questions and instructional 

strategies for advancing students’ number knowledge through rigorous sense-making, 

connecting of various aspects of number (verbal, symbolic, and quantitative), and enactment 

of the Kentucky Common Core Academic Standards for Mathematical Practice will be useful as 

teachers learn to monitor student practices and interpret student thinking to advance student 

learning. As with student fluency development, teacher fluency comes from deeper 

understanding and sense making and practicing with appropriate pedagogical tools, such as 

models, interview schedules, frameworks, questioning strategies, etc. related to the KCASM 

learning progressions for foundational fluency—tools which can be accessed during high-

quality professional development and may ultimately be provided, validated, and refined, 

within Kentucky’s extensive collaborative educational reform efforts at the district and/or 

state level. 
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