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The past four years I have been involved with a Math and Science Partnership 

grant. One strong component of this grant is the intensive two week professional 

learning that all participants must attend. Two purposes are always a strong 

component of this grant. One teachers need to engage in high levels of mathematics 

to improve their content knowledge and to explore and reflect on their instructional 

strategies. Ten instructional strategies tend to emerge every year. If we could re-

tool every math classroom with these strategies, I have no doubt that the United 

States would become the strongest country on the globe. 

#1 Active Engagement Is CRUCIAL - We can no longer afford to have math as a 

passive subject. The days of the teacher modeling a couple procedural problems to 

students memorizing meaningless steps needs to be replaced immediately. This 

means that the textbook is a resource and guide but NOT the lessons. We need to 

allow students time to explore, discover, and make conjectures and generalizations 

about mathematical concepts. As one teacher from the grant stated, "One must 

truly understand the whys behind procedures for true learning." Another teacher 

wrote, "A deep understanding of math is critical to future success." 

#2 Use of Math Tools - Research from RTI or MTSS in Kansas states clearly that 

CRA approach promotes strong understanding. As students are learning new 

concepts they should begin with a Concrete experience. This hands-on experience 

may include manipulatives or other concrete tools. Teachers should then, as 

students are ready, move them to a representation of the concept. This could be 

with the use of a graphic organizer or drawing a picture. The teacher is waiting and 

facilitating discussion to then move the student to the abstract representation of the 

concept. All students move through this CRA approach at different times. It takes a 

skilled teacher to move each child through this approach on each new concept. 

Representation is one of five process standards that NCTM encourages for deeper 

understanding. 

#3 Comparing of Different Strategies/Algorithms – There is more than one way to 

skin a cat. I remember my mother telling me this as I grew up. Real 

mathematicians know that there is more than one way to solve a problem. There 

may be more or less efficient strategies, but there is more than one strategy. Often 

times the “traditional” strategy is rote learned with little to no understanding. If 

students explore and discover strategies or algorithms that work, it is important for 

them to share and compare their strategies with others. These strategies often 

make more sense and can be very efficient. Teachers from the MSP grant share the 

following that they would like to remember: “Have students discover rules/ 

procedures that way they will remember.” “There are different ways of processing 
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information.” “Students who can explain why a procedure works are going to be 

more successful.”  

#4 Questioning and Risk Free Environment – Is it not amazing that when we ask 

someone a question about their answer, we automatically assume our answer must 

be wrong? This is true of young children and adults. This stigma of questioning 

must be changed if we plan on making risk free learning environments. As teachers 

we must be retrained in our questioning ability. Questions such as “How did you 

know to …” , “Why did you choose to ….” Open questions, which require more than 

one word answers, are great tools for all educators. I’ve worked with educators for 

more than twenty one years and I have yet to find an educator who feels competent 

in asking higher level reflective questions. It is only when we understand that 

having the “right” answer is NOT the goal of a math lesson or classroom will we be 

able to create the atmosphere of a risk free environment. Some quotes from 

teachers: “Be patient with students who don’t understand math.” “Create a safe 

learning environment.” “It’s ok to try something new.” “The classroom environment 

must be inviting and welcoming.” “Ask more open-ended generic questions to get 

students thinking.”  

#5 Problem Solving – When in the real-world do you ever encounter a worksheet of 

naked number problems? If you have, outside of a school setting, please let me 

know. Math is everywhere in the real-world, but it is always within a context. 

Usually we don’t have all the information we may need to solve the problem, often 

we have too much or unnecessary information. Problem solving needs to be a goal. 

NCTM refers to problem solving as a process standard. The how we should be 

teaching mathematics. Remember back to when you were in math class. We always 

did the first thirty naked number problems and then we had two problems at the 

bottom of the page that the teacher would often allow us to skip. If you didn’t get to 

skip them, it was pretty clear that you just needed to find the numbers in the 

problem and do the same computational procedure as the first thirty problems. This 

fear of story problems needs to stop. As early as Kindergarten, students should have 

problem solving in math daily. Yes, I said daily. Cognitively Guided Instruction is 

the BEST math instructional strategy and philosophy that I have ever been exposed 

to. You need to check it out.  

#6 Communication – Sharing Thinking. Communication is a process skill according 

to NCTM. In other words, a student communicating with each other and with the 

teacher is critical to their mathematical learning. Many teachers feel that they don’t 

have the time to allow students to communicate or they may be afraid students will 

not be discussing mathematics. If the math students don’t require them to be 

actively engaged, then it is very possible the conversation will not be around the 

problem. It is important that active engagement is infused into your classroom 

climate. Communicating verbally is one way for students to process information. A 

few teacher reminders: “Faster is not always better.” “Remember to make students 
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prove why and explain their answer.” “It takes time to develop deep 

understanding.” “Students need various amounts of time to process.” 

I always love the quote, “The one who does the talking, does the learning.” No 

wonder I got so smart when I taught the same lesson three times through each day 

when I was departmentalized. 

#7 Connection to the Real-World – Why do I need to know this? If I had a dime for 

every time I heard this from my sixth graders I would be sitting on a beach today 

instead of writing this blog. LOL! My husband and I are currently building a home. 

We are our own general contractors. My husband owns a heating and air-

conditioning company where he has worked for over 25 years. As we were digging 

the basement we needed to level the land, make it the same depth, and making our 

basement square. I came to a real self-realization that rainy day. I’m really good at 

book math and not so good at real-world math. In fact, I’m not sure I really no what 

real-world math is. I believe as teachers, we live in a “book math” world. We try to 

make connections, but these connections are only as good as what we know. In other 

words, we don’t know what we don’t know. My solution: I think every teacher, 

specifically middle school and high school, needs to take a sabbatical and go into the 

real-world, roll up their sleeves, and do the work. It is only in this way, that we will 

truly begin to understand the mathematical demands of the world. Teachers from 

the MSP grant remind me: “Bringing in real-life situations truly gives a need and 

desire to work with numbers.” “Help students develop their own real world 

problems.”  

#8  Estimation and Using Mental Math this area of mathematics is one that many 

teachers dread, and maybe even skip in their textbook. Why? I think it is because 

textbooks attempt to proceduralize estimation by teaching rounding, or some other 

procedural method. In order to really be able to do mental math or estimate one 

must have number sense and a strong working knowledge of the concept. For 

example: One may use mental math to solve the problem 3,459 + 998 by adding one 

thousand to 3,459 and then subtracting two. This requires the person to know the 

relationship between 998 and 1,000. If students don’t have a great enough number 

sense, which requires a lot of opportunity to work with this size of numbers, they 

only know a computational procedure. If I were to ask you to estimate what 7 1/8 

divided by 6/8, if you don’t have a strong conceptual understanding of division and 

fractions, you would not be able to give me a close estimate. Most teachers cannot 

give a close estimate themselves. Students need to learn conceptually before they 

move into a procedure. If we don’t allow this time, estimation and mental math is 

an unattainable. 

#9 Schema Based Instruction – This is the understanding that story problems have 

different underlying mathematical structures. This allows students to organize 

types of problems and therefore organize different strategies appropriate to the 

problem. Thomas Carpenter, researcher of Cognitively Guided Instruction, 
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organizes story problems into fourteen different categories. For more information, 

check out Cognitively Guided Instruction.  

#10 Writing and Reflecting on Learning – Metacognition is a hot new term in 

education. Basically it is the thinking about our thinking. It is important for a 

person to set goals, and analyze how closely they have reached their goals. It is also 

important for a student to be reflective on what they know, what they may be 

confused about, and what they don’t know. It is only when we can look into a mirror 

to evaluate and reflect on our own learning process, will we be able to move forward 

in our learning. More and more teachers are beginning to use reasoning books with 

their students.  
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