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Teachers are like super heroes.  Every day they step foot into their classrooms, teachers take the role of a mother, a father, a counselor, a mentor, and a friend.  The role of a teacher is not taken lightly, and many individuals cannot live up to the challenge.  It seems that teachers spend much of their time planning, attending meetings, and grading.  Each free planning period is packed with new ideas and activities, striving to improve last year’s assignments, and updating old assessments.  Meetings are filled with professional development, tips for implementing new technology, or innovative ways of improving classroom management.  And, there is grading, one of the most dreaded requirements.  Teachers grade quizzes, tests, projects, class assignments, take home assignments, and all that falls in between these categories.  Teacher’s roles as superheroes are selfless.  


With all the descriptions that summarize who teachers are and what they do, one of the most worthy of all descriptions is being fair.  Being a teacher is far more than just assigning work to students; rather, teachers educate students and support their needs by providing them the opportunities and tools so each one can be successful.  With this, it is important to know and understand how differing learning levels best requires different instructional strategies.  Students who struggle with learning age-appropriate content need opportunities that provide interventions to help accelerate their rate of learning.  Deciding on intensity and duration of particular learning interventions and strategies depends on individual student response.    

But, who are struggling mathematics students?  Before teachers begin adapting lessons to accommodate struggling students, they need to understand factors that influence students who struggle learning mathematics.  “Math disabilities can arise at nearly any stage of a child’s scholastic development. (WGBH Educational Foundation, 2002)” Deficits can occur in more than one skill type independent of one another; these difficulties impact a child’s ability to achieve at a high level of success. 


Difficulties in mathematics can occur in many ways.  Some struggling mathematics learners will have difficulty recalling basic computational skills.  This may be due to not mastering the appropriate skill level at an early age.  Some students will struggle with making connections between numbers and the quantities they represent.  Also, understanding how symbols relate directly to the math can be a difficult concept to grasp.  And finally, many students who struggle understanding math often times do not know the language.  The language of math includes unique terminology, symbols, word problems, and verbal explanations that are not an everyday use for many young students who struggle (WGBH Educational Foundation, 2002).  


Math is abstract, not always tangible, and multi-computational.  Because math builds on itself, the importance of mastering skills as a student learns them is top priority.  But, like most things, students will master these levels at different times.  Therefore, teachers must decide on appropriate accommodations for their students.  Offering multiple opportunities for students to learn can influence their success.    

Teachers must structure their lessons to accommodate for students of varying learning ranges.  Keeping up with a pacing guide, teachers must plan on using different teaching techniques that best addresses the content in such a way that struggling students are able to comprehend in-depth concepts on a similar pace as the on-level students.  These practices should be incorporated into the community of the classroom and fall in place in a regular routine.  


Within this essay, the following instructional strategies are most helpful for those who teach mathematics to students who struggle with the content:

1. Explicit and systematic instruction,
2. Verbalization of thought process,
3. Providing adequate guided practice, and

4. Corrective feedback and frequent cumulative review (Jayanthi, M., Gersten, R., Baker, S., 2008)
Students who identify with a learning disability (LD) usually have difficulty solving word problems effectively and efficiently.  This may be the result of not processing the problem due to a lack of cognitive understanding.  In a standard textbook, many problems provide direct information for students but may not explicitly state how to solve for the solution.  In this situation, teachers should instruct students with LD using an explicit and systematic approach.

Explicit instruction, also known as direct instruction, guides students through an educational approach of carefully sequenced steps.  It can be a scripted program that is very systematic with a step-by-step format requiring student mastery at each step (Kroesbergen, K. S. & Van Luit, D. L., 2003).  Among these, students should essentially master their skills before moving on to the following step when solving mathematical problems.  Direct instruction requires ample amounts of dialog between teacher and students before students can begin working on such math problems independently.  And, this kind of dialog is repeated from the teacher as each set of mathematical problems are solved.  

Students who struggle with mathematics may not master a level of in-depth knowledge and understanding of content at the same pace of the given instruction.  Therefore, it is important that we work with these students so that they can strive to gain similar knowledge of understanding.  One of the many ways teachers can accomplish this is through direct instruction like the example provided below.  This example includes a beginner math problem that requires students to perform multi-step operations for finding a solution to a problem.  Unfortunately, the following example does not include guiding questions that can lead students to the solution without instruction provided by the teacher.  But, this is a well-balanced step-by-step instructed task that is helpful for struggling students.

In the sample representing direct instruction, students are able to see each step of the problem while visualizing the mathematical procedure.  Students are able to hear the words and see the corresponding actions that are used to solve the solution.  
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This will assist student learning by providing multiple ways of cognitive learning for students who struggle with multi-step problems.
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Direct instruction is mostly teacher-led.  This approach is heavily dependent on the instruction being led by the teacher for several reasons including the fact that the students who receive direct instruction need more time being guided through the content before students can successfully work through the mathematics independently.  Beginning with direct instruction, teachers can wing off the students in an approach that essentially encourages them to take ownership of their learning.  One very essential description of this is developing student understanding through verbalization.  If students can effectively verbalize their understanding of the mathematics, students will also be able to construct a valuable meaning about the math, build skill fluency, make connections, and correctly use mathematical vocabulary.  

Mathematics is a universal language that can become very confusing as the content continues to stretch with more advanced skills.  Utilizing verbalization as an alternate way of reading the mathematical language in a problem can help students who struggle understand what the mathematics is essentially “saying”.  The following is an example of two different ways students can verbalize the mathematics while constructing the meaning of the mathematical symbol used:

“In arithmetic, 10 – 7 is “ten minus seven,” or “ten take away seven;” but, in algebra and beyond, we want students to recognize subtraction using other phrases, so x – y may be read as “the difference between x and y” or “the distance between x and y. (Rubenstein, R.)” 

Like most mathematical concepts, there are several variations for verbalizing the mathematics that changes over time.  Understanding and practicing ways of verbalizing the mathematics is an effective approach for struggling students.  Encouraging students to verbalize their mathematical approach in solving a problem might address impulsivity and facilitate self-regulation (Chard, D. 2006).  As students continue to struggle with math, their attention span digresses and usually become frustrated.  As students are encouraged to talk out the mathematics, they can begin to recognize mistakes and correct their initial response eliminating frustration and stress.
Another common struggle with verbalization experienced by struggling students is finding a true meaning of the mathematics and relating to it.  Decimals, very common numerical figures, can easily be read using different verbal language.  Verbalizing decimals is important for students to understand because in higher mathematics, students will be required to compare and interpret these numbers.  The following is an example of two differing ways students might verbalize a decimal number:

“Students may read 2.08 as ‘two point oh eight,’ but we want students to know and read with meaning, ‘two and eight hundredths. (Rubenstein, R.)” 
As teachers, it is important to model the correct pronunciation of the mathematics and explain what the numerical figure means.  Students who can grasp this kind of knowledge can deepen their mathematical communication ability.            

Teachers can observe students’ progress as they talk or verbalize the mathematics with their peers.  Verbalization can happen any time during the lesson, but essentially, teachers focus on students’ responses to a question or discussion between classmates about a particular problem of focus.  Another way to assess students’ progress is through guided practice.  Guided practice is very helpful for struggling students because it provides them time, often during class, to work through problems while having close assistance from peers or their teacher.  Guided practice can be an activity or other type of application that allows students to apply their recent understanding of new content and master the new skills.  One easy use for teachers who utilize guided practice is evaluating students’ mastery level so that remediation can take a direct effect for students who seem to fall behind (Springfield Public Schools).  


Probably the most familiar guided practice in mathematics is assigning extra math problems usually from the textbook or worksheet.  Although there is nothing wrong with this kind of practice, teachers need to guarantee that students are making improvements and deepening their understanding of the desired skills (Responding to Individual Differences in Education).  Therefore, homework assignments are not guided practice since there is essentially no guidance from the teacher at home.  


Guided practice is relevant for all ages in grade school.  For some, it is part of an everyday routine.  Marty Fraiser, a fifth grade teacher at Cleveland’s public charter school Citizen’s Academy, uses guided practice in what he calls a gradual release approach.  In this model, he begins each lesson by modeling the desired task, offering guided practice for students to explore with peers and gain additional help, and then encourages students to continue practicing individually.  During a video interview about this approach, Fraiser admits, “It is a very formulaic way of introducing a new concept that works well for a contained lesson…I like to think of it as an ‘I do, we do, you do’ approach.”  This, in part, correlates with the direct guided practice that is helpful for struggling students; teachers should support students as they ease away from whole group instruction to a more rigorous, self-determining approach. 

Another very similar guided instruction model is a model suggested from Marilyn Burns.  Her model breaks down the direct instruction into two stages.  During the first stage, the teacher models exactly what is expected for the students while the class records mathematical representations, or notes, provided on the board.  During the second stage, the teacher models that mathematics again for the whole class, but this time elicits questions and student responses as the whole class discusses the content.  Of course, each stage might consist of multiple problems that the teacher and students work through together keeping in mind that these two beginning stages set the tone for the lesson and new content.  Steps three and four of Burns’ approach are almost identical to the approach included in the gradual release model.  Once the teacher observes students understanding the content, the students can move forward and work in small groups or as pairs while the teacher continues to assist in small groups.      


In this third stage of the guided practice model, Burns suggests utilizing the think-pair-share strategy.  During this instructional strategy, students are asked to gather their thoughts about the mathematics and individually reflect on how they would solve for the solution.  Then, students are encouraged to share those thoughts with a partner or student close to them.  Involving discussions and reflections can strengthen the mathematical skills of students who lag behind.  And finally, students will have an opportunity to share their solution with the whole group (Burns, M., 2007).  Using this strategy can maximize students’ opportunities to work with the content and offer differing ways of computing the solution.  Also, this particular strategy provides opportunities for students to verbally talk about the newly learned content and share how they solved for the solution. 


As discussed, providing students with guided practice can occur in many ways.  Some models vary in the intensity on how to structure the whole class, group work, and individual instruction; but, essentially, the concept is the same.  Teachers should provide direct instruction and guided practice at first.  Then, have students work with their peers and further explore the mathematics through peer discussions.  Finally, students should have time during class to individually work.  This model might need more than one class period to successfully follow through with stages of this model. 

The following image is a wonderful representation for illustrating the roles of the teacher and students as the instruction flows through the guided practice model.  This image also directly correlates with Mr. Fraiser’s model incorporating the ‘I do, we do, you do’ approach.  


The first part of guided instruction is, indeed, also referred to as direct instruction.  Some research disagrees with the benefits direct instruction offers for students and merely suggests that it is teacher-centered lectures.  Authors of a mathematics article in the Educational Psychology: Theory and Practice conclude, “Direct instruction is frequently referred to as teacher-centered, as the content of the lesson is transmitted directly from the teacher to the student.  The traditional teacher in this setting could be seen as the “sage on the stage.” Techniques that are typically identified as direct instruction include lectures, textbook usage, choral responses, and the completion of worksheets. (Slavin, 2004)”  


On the other hand, while students are working through newly discovered content, teachers can use this time to assist students individually.  If a teacher notices a student has developed a misconception or is stuck on a problem, the teacher can walk around the room and address the situation as it arises.  This immediate feedback is a positive approach for keeping struggling students on task and motivated to continue to work through the discovery process.  A passage written in the journal Center on Instruction included a list of recommendations for teachers who teach mathematics to struggling learners.  Included in their list was ways of providing students ongoing assessments and feedback.  “Ongoing formative assessments and evaluation of students’ progress in mathematics can help teachers measure the pulse and rhythm of their students’ growth and also help them fine-tune their instruction to meet students’ needs. (Jayanthi, M., et.al., 2008)” Teachers are responsible for not only student improvement and mastery of desired skills but are also liable for improving their personal instruction on the content.    
As part of direct instruction, immediate feedback is essential and can also be used as a positive reinforcement that motivates students to continue to improve their mathematical skills.  “Feedback is intended to acknowledge the progress students have made towards achieving the learning outcomes of a unit. (Curtin)” An important thing to remember is that students must have available time to act on the feedback or else it might not be as effective.  Also, it is important to keep the time between the assessment and feedback short.  Sometimes, utilizing a checklist method can be useful.  With this, struggling learners can receive verbal and recorded feedback that clearly states what needs improvement.  The following is a good example of the checklist method:
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When utilizing a formative assessment rubric like the one pictured above, notice there are blank lines or arrows that indicate a scale with opposing sides as satisfactory or unsatisfactory.  Using their discretion, teachers can place a tick mark along the line that suggests where the student’s progress is with the current assignment.  Teachers can use this feedback method as a direct source for evaluating student progress which can indicate the flow of the next lesson.  
Incorporating cumulative review is important to help students grasp relationships and content connectedness as they continue to learn.  Especially for struggling students, cumulative review can be an effective way of showing students how knowledge can truly build on itself and that the content students learn now can be linked to new content in the future (Dolan, 2012).  “When we fail to do intentional, daily cumulative review, we unwittingly encourage the idea that students are only learning for a test. (Dolan, 2012)”

Cumulative practice is a method for providing multiple opportunities to practice a skill over time.  This practice should altogether include previously and newly acquired skills (Archer, A. & Hughes, C., 2011).  Students who struggle in mathematics usually tend to give up early in the game.  Who really wants to put in extra effort at something that makes them feel inadequate or unlikely to succeed?  Therefore, teachers must make practice achievable.  The quality of practice should be worth students’ time and the information that is part of the practice should be relatable for most, if not all, students.   

How can all of this be done in an efficient and timely manner?  Well, these strategies require positive reflection from the teacher.  To become truly powerful in engaging students, teachers need to know and understand how each individual student struggles and should keep in mind positive reinforcements for students along the way.      


None of the instructional strategies require teachers to fully transform their room or lessons completely.  Rather, it is highly suggested that after teachers feel as if they really know and understand their students, then the teacher should spend some time evaluating their personal teaching and flow of instruction.  Minor changes in instruction can make a huge impact.  Teachers should consider innovative ways of introducing new content to students and change how they represent new concepts to students.  Providing students accurate and direct notes can guide students in alternate ways of instruction.  Not only will students be able to listen to the introductions of new content, providing the students with comprehendible notes will enhance their learning.

Of course, teachers are not the only ones that need adjusting to make this process effective.  Students should be directed by stating expectations for each child at the beginning.  Students need to know and understand where they are cognitively heading so that they have the opportunity to decipher where they currently stand.  Teachers must encourage students to take charge of their learning so that students become independent learners.  Achieving this independence will influence student’s attitudes about the content.


In conclusion, students who struggle with learning mathematics are not a lost cause.  These students just require a slight change in how instruction is provided.  Encouraging students to verbalize their understanding of the content will provide them with more opportunities to learn the intended mathematical skills that will influence their performance on assessments.  Verbalizing their understanding might also help students build fluency with the vocabulary and step-by-step concepts for solving problems.  

Finally, make sure that practice problems are effective.  Students do not want to waste their free time, time spent outside of school, struggling through problems that reiterate they are lacking the skills to be successful.  Rather, practice should be a strategy that builds confidence and instills deep understanding of the math.  


Remember, no child wants to struggle.  Teachers must do their part in adhering to students’ needs and proceeding to find ultimate strategies that motivate students and provide them the necessary tools to become successful learners.
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