Misunderstood Minds Info
ATTENTION:

Basics of Attention

Paying attention refers to the brain's ability to take all of the stimuli around us, immediately categorize and organize information as relevant or irrelevant, and focus the mind on one thing. For a child in a classroom, paying attention to the teacher means filtering out as many as 30 other students and the dynamics between them, visual or outside distractions, noises, and more. 

The psychological and medical communities as a whole have accepted a set of criteria for diagnosing chronic attention problems, and have grouped these problems under the name Attention Deficit and Hyperactivity Disorder (ADHD). However, this term and its use in diagnosis remains controversial, and the approaches to attention problems are varied. 

This diversity of views comes in part from the fact that although paying attention may seem like an isolated task, it is an elaborate neurocognitive process. Consider everything that is stimulating your senses as you read this sentence. Perhaps there are background noises or a conversation nearby, the aromas of food or pangs of hunger, distractions in your peripheral vision, thoughts of things to do, recent conversations or events still fresh in your mind. Now consider another setting: listening to a class lecture or watching a film. Everyone has experienced a lapse in attention in such settings from time to time. But what if paying attention were a chronic challenge? For some students it is, and they are unable to focus no matter how hard they try. 

People with chronic attention problems describe their world as a cacophony of distractions, with no sound or image necessarily more important than any others. Ambient sounds -- papers rustling, pencils tapping -- demand as much attention as a set of verbal instructions. 

"Attention deficit" is one of the most widely used phrases when it comes to learning problems, but it may also be one of the most common misdiagnoses. Although there is much information about ADHD available to schools, focusing on attention deficit may be causing parents and teachers to overlook other learning problems. Dr. David Urion, Director of Neurology and Learning Disabilities at Children's Hospital in Boston, suggests that parents and teachers look closely at any inconsistencies. If a child has trouble paying attention or focusing in one subject area, but not all subjects, a lack of attention may be the symptom of a different learning problem. Only a small percentage of children with learning problems have a neurocognitive breakdown in attention. 

If your child's attention problems tend to be in one of the following subject areas, visit that section of the site: 

Difficulties with Attention

According to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV), a standard reference source published by the American Psychiatric Association, there are three patterns of behavior that indicate ADHD: inattention, hyperactivity, and impulsivity (difficulty controlling one's actions). 
Signs of inattention as outlined in the DSM-IV include 

· becoming easily distracted by irrelevant sights and sounds 

· failing to pay attention to details and making careless mistakes 

· rarely following instructions carefully and completely 

· losing or forgetting things like toys, or pencils, books, and tools needed for a task 

Signs of hyperactivity and impulsivity are 

· feeling restless, often fidgeting with hands or feet, or squirming 

· running, climbing, or leaving a seat in situations where sitting or quiet behavior is expected 

· blurting out answers before hearing the whole question 

· having difficulty waiting in line or for a turn 


Because everyone shows some of these behaviors at times, the DSM-IV contains very specific guidelines for determining when they indicate ADHD. The behaviors must appear early in life, before age 7, and continue for at least six months. In children, they must be more frequent or severe than in others the same age. Above all, the behaviors must create a real handicap in at least two areas of a person's life, such as school, home, work, or social settings. A child with some attention problems but whose school work or friendships are not impaired by these behaviors would not be diagnosed with ADHD. Nor would a child who seems overly active at school but functions well elsewhere. 

Proper diagnosis offers some insight into what a child may be experiencing and helps direct parents and teachers to appropriate responses. Dr. Mel Levine and other researchers are developing an understanding of how brain function contributes to attention, and what interventions may work for some students. Dr. Levine views attention as consisting of three control systems: mental energy, processing, and production. Some children experience problems with all of these attention systems, while others may show strengths and weaknesses in different systems. 

Attention Control Systems (Three)
1.  Mental Energy

The first attention control system, mental energy, regulates and distributes the energy supply needed for the brain to take in and interpret information and regulate behavior. Children whose mental energy is not working effectively may become mentally fatigued when they try to concentrate, or have other problems related to maintaining the brain energy needed for optimal learning and behavior. 

There are FOUR MENTAL ENERGY CONTROLS. 
The first is alertness, a state of mind in which a child can effectively listen to and watch information being presented. Children who experience difficulty with alertness can appear to be daydreaming. 

The second mental energy control is sleep and arousal balance. This control affects the ability to sleep well enough at night to be sufficiently alert during the day. Children who are experiencing trouble with sleep and arousal may find it difficult to get to sleep at night, or they may sleep poorly. They then have trouble getting up in the morning and may appear tired in class. 

The third mental energy control is mental effort. This control initiates and maintains the flow of energy required for a child to start, work on, and complete a task. Mental effort is particularly important when children are faced with tasks that may not be especially interesting or personally motivating. Children who have difficulty with mental effort can benefit from having tasks broken down into smaller, more manageable parts. 

The fourth mental energy control is performance consistency. It works to ensure a reliable, predictable flow of energy from moment to moment and day to day. Children who have trouble with performance consistency don't have problems all of the time. Sometimes they can concentrate and perform well, while other times they cannot. Their work output and behavior may be impossible to predict. 

2.  Processing

The second attention control system is called processing. This system helps a child select, prepare, and begin to interpret incoming information. Children who have difficulty with processing may have a range of problems related to regulating the use of incoming information. 

There are FIVE PROCESSING CONTROLS. 
The first is saliency determination. It involves selecting which incoming information is the most important. Children who have difficulty with this control may be distracted by things that aren't relevant and miss important information being presented. 

The second processing control is depth and detail of processing. It controls how intensely children can concentrate on highly specific data. It enables them to focus deeply enough to recognize and remember necessary details. 

The third processing control is cognitive activation. This active processing connects new information to what has already been learned through prior knowledge and experience. Children who are inactive processors are unable to connect to prior knowledge to assist their understanding of new information. In contrast, overactive processors are reminded of too much prior knowledge, making it difficult for them to maintain focus. 

The fourth processing control is focal maintenance. This allows a child to focus on important information for the appropriate period of time. As Dr. Levine explains, "It isn't so much how long your attention span is, as it is how well-matched the duration of your attention is to the target at hand." Some children who don't concentrate long enough on certain things may concentrate too long on others. 

The fifth and final processing control is satisfaction control. This control involves a child's ability to allocate enough attention to activities or topics of moderate or low levels of interest. "Insatiable" is a term used for children with poor satisfaction control who may be unable to concentrate on activities that are not exciting enough. 

3.  Production

The third attention control system is production. This area governs output -- including what children generate academically, behaviorally, and socially. Children with production control problems have a range of difficulties related to regulating academic and behavioral output. They may do things too quickly without thinking, planning, or previewing outcomes. 

There are FIVE PRODUCTION CONTROLS. 
The first is previewing. It involves considering more than one action or response and anticipating the likely outcome of a particular choice. Children who have difficulty with previewing may plunge into activities instantly and react too quickly. 

The second production control is facilitation and inhibition. This is the ability to exercise restraint and not act immediately, to consider multiple options, and to choose the best one before acting or starting on a task. Children who have trouble with facilitation and inhibition frequently act impulsively and may appear to be doing only the first thing that comes to mind. These children may blurt out answers before being called upon in class. 

The third production control is pacing, which means doing tasks or activities at the most appropriate speed. Pacing difficulties often show up in children's reading. Their reading pace may be so fast that they skip over words, have difficulty with multisyllable words, and show little reading comprehension. 

The fourth production control is self-monitoring. It allows children to evaluate how they are doing while performing and after completing a task. This control allows children to regulate their attention and take corrective action. 

The fifth production control is reinforceability. It allows children to use previous experience to guide current behavior and approaches to current tasks. Often called hindsight, this ability enables children to make use of precedent, experience, and prior knowledge to guide their decision making and actions. 
Cause

Although scientists still know very little about the cause of ADHD, research suggests the disorder is biologically based. This means that there are likely chemical and/or structural problems in the brains of people with ADHD that inhibit their ability to focus, plan ahead, finish tasks, and so on. 

Studies have shown significant structural and functional differences in the brains of children with ADHD relative to the brains of children who are progressing normally. One such study found several brain regions (prefrontal cortex, striatum, basal ganglia, and cerebellum) of children with ADHD to be significantly smaller than the same regions in children without ADHD. 

Similarly, a study found that children with ADHD had much lower activity levels in areas of the brain that control attention, social judgment, and movement relative to non-ADHD kids. These decreased activity levels may be the result of structural problems in the brain -- connections that just don't exist -- or they may originate in chemical differences between ADHD children and non-ADHD children. 

The neurotransmitter dopamine is an important brain chemical that has been linked to ADHD. A kind of chemical messenger, dopamine is thought to facilitate critical brain functions, including the ability to pay attention. In people with ADHD, researchers have found that receptors in the brain that normally respond to dopamine fail to work properly -- either because the brain is not producing enough dopamine or because it is reabsorbing the chemical too readily. Many researchers believe stimulant drugs like Ritalin work by making more dopamine available. 

Unfortunately, there is still much that remains a mystery. While researchers have identified chemical and structural differences between children with ADHD and non-ADHD kids, they are no closer to understanding what may cause these differences. Current research is focusing on environmental toxins, drugs, and genetic factors as possible causes of ADHD. 

Given this uncertainty, the debate about how best to manage attention problems is not surprising. Although there is clear evidence that some children have benefited from drugs like Ritalin, for others, this may not be an appropriate response. 

Signs of Attention Problems

A common misconception about children with attention problems is that they aren't paying attention at all. But children who struggle with attention may actually pay attention to everything; their difficulty is deciding what to focus on and maintaining that focus. And since attention is a complex neurocognitive process, there are several areas where signs of struggle appear. 

What to Watch For

Mental Energy

A student: 

· has difficulty concentrating; may complain of feeling tired or bored 

· does not seem to be well rested and fully awake during the day 

· has inconsistent work patterns that negatively impact quality and quantity of work 

· shows overactivity and fidgets -- especially pronounced when sitting and listening 

Processing

A student: 

· processes too little or too much information; can't distinguish between what is important and what isn't 

· focuses too superficially or too deeply on information presented 

· has difficulty connecting new information with information already known 

· only pays attention to exciting information or highly stimulating activities 

· focuses for too brief a period 

· has problems shifting focus from one subject or activity to another 

Production

A student: 

· fails to preview the effects of statements or actions or to predict the outcomes of tasks or activities 

· has difficulty coming up with the right strategy or technique to accomplish a task 

· does not monitor quality of work or the effectiveness of strategies 

· does not use past successes and failures to guide current behavior, actions, or strategies 

· is apt to do too many things too quickly and some other things too slowly 

· has a poor sense of how time and how to manage it 


If any of these signs occur inconsistently or in a particular subject area, they may be pointing to a different learning problem. When children struggle with reading, for example, because of a neurological breakdown that hinders their decoding ability, it is very difficult for them to concentrate and stay focused.
Responses

Where Do I Begin?

Home and School Collaboration

Attention difficulties can have a tremendous impact on all aspects of life. A candid and consistent dialogue between parents and teachers can provide significant support to a child with attention problems. Mutual respect and open communication can reduce tension and enable parents and teachers to benefit from each other's expertise and knowledge of the child from different perspectives. Working together, parents, teachers, and the children themselves can inform one another about how best to address the child's needs. 

Parents and Teachers Communicating about Attention

When you suspect a child is having difficulty with attention, schedule a parent-teacher meeting to share information about the child. The following "talking points" can help structure the discussion. 

Share observations about the child's profile of attention controls and discuss where the breakdown is occurring. How is the child exhibiting difficulty with attention? What attention control system seems to be problematic? Is the breakdown occurring with mental energy, processing, or production? 


Remember to ask for and share information on problems in other areas, such as language or memory, since attention deficit often masks other learning difficulties. 

Identify and discuss the child's strengths and interests. How can they be used to enhance his or her attention abilities? Can reading a book, writing a report, or creating a drawing on a topic of interest help a child sustain attention? Have children monitor their own alertness to topics of interest. 

Discuss possible strategies. What have you tried that has been successful and not so successful? Are there other ideas that might work? Are there strategies that work both at school and at home, such as using eye contact and physical contact with a child to help sustain attention? 

Acknowledge emotional reactions to the situation. Discuss how children who struggle with attention can become frustrated. Unable to sustain mental energy required for schoolwork, children may become disinterested or even disruptive. Share strategies that might help children become more efficient at monitoring their attention and behavior. 

Discuss appropriate next steps. Establish a plan for ongoing discussion and problem solving. How will expectations and progress be shared? How can you best advocate for the child? 


Talking with Children about Attention

Children are expected to use their attention skills to succeed with schoolwork, control behavior, and relate well to others. Some children who have difficulties with attention give up and see themselves as failures; others exhibit behavior complications that relate to their difficulties with attention. 

Dr. Mel Levine suggests using a process called demystification, which, through open discussion with supportive adults, helps children learn to clarify and specify their differences and understand that, like everyone else, they have strengths and weaknesses. This process creates a shared sense of optimism that the child and adult are working toward a common goal, and that learning problems can be successfully managed. The following suggestions can help as parents, teachers, and learning specialists work together to demystify children's difficulties with attention. 

Eliminate any stigma. Empathy can reduce children's frustration and anxiety about their attention difficulties. Emphasize that no one is to blame and that you know that they often need to work harder than others to concentrate and monitor their attention. Explain that children differ in their attention skills. Reassure children that you will help them find ways that work for them. Share an anecdote about how you handled a learning problem or an embarrassing mistake in which your attention abilities broke down. 

Discuss strengths and interests. Help children find their strengths. Use concrete examples but avoid false praise. You might say to a child who can devote total attention to an area of strong interest, "You are really able to concentrate on your video games." Identify books, videos, Web sites, or places in the community that can help children build on their strengths and interests. 

Discuss areas of weakness. Use plain language to explain what aspect of attention needs to be developed or monitored. Contrast breakdowns with areas of attention that are intact, and explain the difference. You might say, "You might have difficulty paying attention to what the teacher says because you are not filtering out the other noise around you, yet your attention when working on the computer is great." 

Emphasize optimism. Help children realize that they can improve -- they can work on their weaknesses and make their strengths stronger. Point out future possibilities for success given their current strengths. Help children build a sense of control over their learning by encouraging them to feel accountable for their own progress. A child with attention difficulties can become responsible over time for remembering to take frequent breaks, keep checklists, and set short-term goals. 

Identify an ally. Help children locate a mentor -- a favorite teacher, an adolescent, or a neighbor -- who will work with and support them. Explain that children can help themselves by sharing with others how they learn best. Older children can explain the strategies that work for them, while younger ones may need adult support. Encourage children to be active partners with their allies. 

Protect from humiliation. Help children strengthen self-esteem and maintain pride by protecting them from public humiliation related to their learning differences. Always avoid criticizing children in public and protect them from embarrassment in front of siblings and classmates. Don't require a child with attention difficulties to sit still and concentrate on a task for an extended period of time. 

What Can I Do?

Suggestions and Strategies

You may use the following suggestions and strategies to help children who are experiencing difficulties with attention. Many of those listed are accommodations -- they work around a child's difficulty by offering alternative approaches. Slowing the speed of a presentation for someone who is not alert is one example. Strategies -- more research-based methods -- are designed to specifically strengthen a weakness. For example, a child with attention problems might benefit from a system of cues that helps her ability to stay focused. From the strategies suggested below, select those that you and your child think might work best. 

General Suggestions

Allow longer breaks. Extending the amount of time given for breaks (such as recess) can be beneficial, especially for elementary-school children. 

Use different methods of instruction. Use verbal, visual, and experiential methods to enhance attention. Make frequent shifts between discussion, reading, and hands-on group activities. 

Accentuate important information. Let children know when important information is about to be presented. Slow the speed of oral delivery, include pauses, and accentuate by intonation and gesture what is most important. Preview, repeat, and summarize important points. 

Have children discuss the lesson. Take time during a lesson for children to talk to each other about the facts or skills they are learning, such as what strategies they are using to complete an activity. 

Be a coach or a mentor. Make statements about how you schedule your daily activities and the positive benefits of such planning and scheduling. Be a check-in person with whom the child can share what he's accomplished. 

Specific Strategies (Mental Energy, Processing, and Production)
Mental Energy

Provide preferential seating. Seat children with attention difficulties close to the teacher. Make eye or physical contact to sustain attention. Tables grouped in clusters or staggered desks allow for an unobstructed view of signals and easy access for physical contact. 

Provide frequent short breaks. Breaks can be especially helpful during and between tasks that require intense concentration -- and sometimes not just for one student but for the whole class. Throughout activities, intersperse brief breaks that allow children to move around. Encourage constructive movement tasks, such as collecting papers or erasing the chalkboard. At home, allow children to take a five- to ten-minute break to stretch or play with a pet after every thirty minutes of homework. 

Encourage physical activity. Some type of physical activity helps children sustain their attention during classroom instruction. Doodling, squeezing a ball, rolling clay, tapping a pencil on one's thigh, or moving to a rocking chair can be helpful activities. Of course, these activities shouldn't be disruptive to other children in the class. 


Find ways to make material less complex. Use outlines, color, or organizers to help make complex activities or ideas more easily understood. Warn children in advance about what will be presented. For example, tell the class that you will present five ideas. Then present the ideas in stages and check for understanding before moving on to each new next stage. Provide summary charts, partially completed outlines, or other aids to reduce the amount of mental energy required when working with complex concepts, ideas, or activities. 

Prepare children before asking them to respond in class. Let children know in advance that they will be called on in class. Before the start of class say quietly to a child, "I'm going to call on you to answer the first question on the blackboard." 

Keep a diary or log. Have children monitor their periods of effort and concentration with a diary or log. Children can create charts to track their improvement. 

Provide opportunities for high-interest activities. Set up a space in the classroom where children can go to build on their strengths. Use their affinity areas, such as computers or art, to enhance their alertness while letting them gain more expertise in that area. 

Use energy buddies. Pair children so they can work together by providing jump-starts for each other. Children can take turns starting math problems or reading the passages of a text. 

Recommend a bedtime routine. Talk with children about the importance of having a consistent bedtime schedule to help them get a good night's sleep. The use of "white noise" or background noise (such as soft music) to help filter sounds that might interfere with relaxing can sometimes be helpful to children who have difficulty getting to sleep. 

Monitor performance inconsistencies. Keep track of the factors that seem to affect a child's mental energy. Help children recognize the time of day and circumstances when they are most focused. Provide guidance on how to use, as well as compensate for, these highs and lows throughout the day. 

Processing

Provide ongoing reference to information about an activity. Write important points or directions on the board so that children can refer to them whenever necessary. 

Draw focus to important information. Have children practice underlining or highlighting key words. Use color-coding to organize key information (for example, green for main idea, red for details in reading, blue for essential information). 

Use technology. Devices such as calculators, tape recorders, books on tape, word processors, and software programs may be helpful to children. These devices allow children to control how much information is presented at one time and how rapidly it is presented. 

Provide outlines, maps, and graphs. Give children outlines to help them preview the most important information in a lesson or reading assignment. Have them complete a map or web of the main ideas presented in a lesson. Use graphs or graphics to draw attention to the relevancy of information, and help children understand why one piece of information may be more important than another. 

Practice paraphrasing and summarizing. Ask children to write a summary of a lesson in their own words, then review that statement prior to beginning the next class session. 

Promote listening strategies and build listening skills. Provide a strategy for listening actively, such as FACT (Focus attention, Ask yourself questions, Connect ideas, Try to picture important ideas). 

Focus on cues for important information. Identify cues embedded in text or class lessons that children should look and listen for: for example, "In summary...", "The five reasons are...", and so on. 

Promote both bottom-up and top-down thinking. Encourage children to start thinking about the details and work up to the big picture, as well as to start with the big picture and work down to the details. 

Promote collaboration between children. Pair children who work well with details with children who prefer to think about the big picture. Encourage the children to talk to each other about the thought processes they employ when accomplishing a task or assignment. 

Use subvocalization. After determining a key piece of information in a lesson, have children repeat it to themselves several times under their breath. Model the strategy for them. 

Connect new information to prior knowledge. Pause during the presentation of new information and ask children how the new information relates to previously learned material or a personal experience. 

Break tasks into smaller steps. Help children focus on important information by "chunking" assignments into smaller, more manageable segments. For example, have children highlight the symbol (+, -) in a math problem before calculating the answer. 

Encourage eye contact and repetition. Have children practice making eye contact with speakers. Remind children by pointing to your eye or quietly stating, "Look at me." Ask children to repeat information, explanations, and instructions. For example, have a child repeat the directions that have been given for an assignment to check for understanding and retention. 

Use memory strategies. Teach children to use strategies like imagery and elaboration to strengthen the depth of information processing. Attaching a mental image to an important piece of information, stating the reasons for its importance, and connecting the information to some prior knowledge or area of interest are all examples of memory strategies. 

Review notes after instruction. Going back over newly learned information as soon as possible will enhance processing. Have children review their notes immediately after a lesson to make sure they got all the important points. Older children could tape record a class lecture, then listen to the tape after leaving class. 

Teach self-testing strategies. Have children ask themselves questions they think might be on a quiz or test. When reading, have children frequently stop and ask themselves questions about information they have just read. 

Structure time limits to monitor children's processing. Have children take notes on a reading passage for at least five minutes but no more than ten minutes. Impose time limits for children who are overactive processors; require them to stop or redirect them, even if they are in the middle of a task. 

Use visual prompts. Attach brief notes or visual images on notebooks or desks to help children be aware of their own processing. For example, a note might say: "Am I being too passive or too active in my thinking right now?" 

Teach children to prioritize. Have children complete the most difficult parts of a task when they are able to focus. Then allow them to take a break before beginning again. 

Teach and model internal standards. Teach children how to use internal dialogue, or self-talk, to delay gratification when they are working on tasks that are not particularly interesting or gratifying to them. Ask them to brainstorm about rewards that will motivate them to work during periods of low interest and excitement. 

Cue children to upcoming transitions. Let children know when a task is about to change and their focus will need to be adjusted. Say, for example, "In five minutes it will be time to put your social studies work away and get out your math books." Keep a schedule of activities on the board for the children to refer to. 

Use computer software and games. Allow children to play subject-related computer games to extend attention, then ask them to spend the same amount of time focused on academic tasks. 

Production

Provide models of assignments and criteria for success. Give children a clear sense of how a final product might look by showing examples and sharing exemplary products (such as essays or drawings). You might make work from last year available and draw children's attention to specific qualities of the work (for example, "Notice that a good paper has a clear topic sentence."). Do not, however, compare children's work with that of peers or siblings. 

Build in planning time. Give children five minutes of planning time before beginning an assignment. Provide guidance in effective planning when necessary. 

Use stepwise approaches. Require children to break down tasks into parts and write down the steps or stages. Compile steps of frequent tasks into a notebook for easy reference during work assignments. 

Provide guidelines for self-monitoring. Give children explicit guidelines for checking their progress along the way. For example, tell children that every five minutes they should stop and check to see if their plan is still working. Use a timer to signal when to start checking. Also encourage children to self-monitor following the completion of a task (ask themselves a series of questions such as, "What have I left out?"). 

Provide pathways to success. Let children who may not be able to articulate a plan draw a road map to their final product. Possibly include a fork in the road showing the path to success and the path to failure. 

Teach proven strategies. Provide children with specific age-appropriate strategies to use in checking work. For example, use COPS (Capitalization-Organization-Punctuation-Spelling) for proofing written work. Children can create a reminder card to keep on their desk or in their assignment book for quick reference to the strategy. 

Stress the importance of organization. Have children preview an assignment and collect the materials they will need before starting it. Guide children in keeping their materials and notebooks organized and easily accessible. Emphasize the positive impact that organization and preplanning will have on the completed project or assignment. 

Let children wait to turn in work. Instruct children to allow a day or two to elapse between writing a report and rereading the report for quality. This will give children enough perspective to catch errors or add more details and produce better results in the end. 

Encourage self-grading. Set a standard of work quality or criteria for success for children to follow, and allow them to self-assess the quality of their work before turning it in. If the grade matches the child's appraisal, give extra points for good self-assessment. 

Set goals and record progress. Have children set a short-term goal, such as completing all homework for the week. Record their daily progress toward the goal for children to observe. Graphic recording, such as plotting their own line graphs, may be particularly reinforcing for some children. 

Practice estimating. Children may benefit from estimating answers to math problems and science experiments. Stress the real-life benefits of estimating and understanding what the correct answer might look like. 

Use assignment books. Teach children to use assignment books and "To Do" lists to keep track of their short- and long-term assignments, tests, and quizzes. Use peers to help monitor other children's assignment books. 

Use a diary or tape recorder. Have children note what went well and where or when they went astray during the day. Encourage them to identify some techniques that can be used to improve their productivity and include them in the diary. 

Eliminate incentives for frenetic pacing. Remove any positive reinforcement for finishing first. State the amount of time a task should take. This will slow down children who work too quickly and will speed up children who work too slowly. 

Provide consistent feedback. Create a feedback system so children understand which behaviors, actions, or work products are acceptable and which are not. Use specifics to praise good work and recognize when children use strategies effectively. For example, "I like the way you elaborated in this description," or, "Asking to take a break really seemed to help you come back and focus." 

Try a mentor. Some children may benefit from a mentor who will work with them to dissect the day, brainstorm alternative strategies, and provide recognition of progress. The mentor must be seen as credible and may be an individual from within the school or from outside the school.
READING:

Basics of Reading

The seemingly simple task of reading is anything but simple. The moment our eyes fall on a word, a complex set of processes -- physical, neurological, and cognitive -- is set in motion, enabling us to convert print into meaning. Nerve impulses from the eyes stimulate an area near the back of the brain that allows us to see the light and dark areas on a page that define each letter. A region of the brain further forward allows us to convert the letters we see into sounds and those sounds into language. Finally, another part of the brain converts the jumble of words in any given sentence into something meaningful that we can interpret.

When a child starts school, reading becomes a primary way of learning. Reading is a means to understanding the world and a fundamental skill required to succeed. But it is a skill that takes years to fully develop. And for some children, those years can be arduous and frustrating. 

Helping a student who is struggling with reading begins with understanding the difficulties. In general, a reading difficulty represents a breakdown somewhere in the process of learning to read. However, individual difficulties are as individual as the child, and other factors may be related. Since there are so many interrelated neurodevelopmental and physical tasks involved in reading, finding the problem may not be easy. Testing for the student and consultation with teachers, reading specialists, and others will help significantly in understanding what is going on in a specific case.

The Components of Reading

Learning to read is a sequential process; each new skill builds on the mastery of previously learned skills. Each step in the process relates to one of the three components of reading: decoding, comprehension, or retention. These are the component tasks of reading and also in a general view, the progressive steps in learning to read, which move from sounds, to words, to sentences and paragraphs. 

Decoding

At a basic level children recognize that letters represent the sounds of spoken words. As children master each letter of the alphabet, they map these letters to the sounds they represent. This mapping enables children to begin to decipher whole words. By breaking up words into their component sounds, phonemes, children can sound words out. For example, the word "bag" is made up of three phonemes, "buh," "aah," and "guh." Children who decode easily hear these three sounds, not because the ear hears them that way -- the ear hears one pulse of sound -- but because the brain automatically separates them. With practice, decoding becomes automatic for the normally progressing reader. Children see words and read them without struggling, even if they don't know the meaning of every word. Decoding is a foundation that children need to read quickly and fluently. 

Comprehension
The second task in reading is understanding the written word. Comprehension ultimately depends on the ability to decode and master sight words. When that word recognition becomes automatic young readers are better able to concentrate on the meaning of whole sentences and paragraphs while they read. As they read, children also learn to simultaneously connect information within the context of a selection, relate what they are reading to what they already know, and stay focused.

Retention

The final task in reading is retaining, or remembering, what has been read. Children must be able to organize and summarize the content and readily connect it to what they already know. Reading retention enables students to keep information in their long-term memories and to call upon and apply it in the future.

Difficulties with Reading

What mystifies many parents is where and why the reading process breaks down. Although, problems may occur in any area, decoding, comprehension, or retention, the root of most reading problems, in the view of many experts, is decoding. 

Reading Facts 

· Roughly 85% of children diagnosed with learning difficulties have a primary problem with reading and related language skills. 

· Reading difficulties are neurodevelopmental in nature. 

· Neurodevelopmental problems don't go away, but they do not mean that a student (or an adult) cannot learn or progress in school and life. 

· Most children with reading difficulties can be taught reading and strategies for success in school. 

· When children's reading problems are identified early, they are more likely to learn strategies that will raise their reading to grade level. 

Decoding Difficulties

Decoding is the process by which a word is broken into individual phonemes and recognized based on those phonemes. For instance, proficient decoders separate the sounds "buh," "aah," and "guh" in the word "bag." Someone who has difficulty decoding, and thus difficulty reading easily, may not hear and differentiate these phonemes. "Buh," "aah," and "guh" might be meaningless to them in relation to the word "bag" on the page. 

Experts have no one explanation for this phenomenon. In some cases, it may reflect that some people simply require more time to separate sounds -- time that isn't there. 

Signs of decoding difficulty: 

· trouble sounding out words and recognizing words out of context 

· confusion between letters and the sounds they represent 

· slow oral reading rate (reading word-by-word) 

· reading without expression 

· ignoring punctuation while reading 

Comprehension Difficulties

Comprehension relies on mastery of decoding; children who struggle to decode find it difficult to understand and remember what has been read. Because their efforts to grasp individual words are so exhausting, they have no resources left for understanding. 

Signs of comprehension difficulty: 

· confusion about the meaning of words and sentences 

· inability to connect ideas in a passage 

· omission of, or glossing over detail 

· difficulty distinguishing significant information from minor details 

· lack of concentration during reading 

Retention Difficulties

Retention requires both decoding and comprehending what is written. This task relies on high level cognitive skills, including memory and the ability to group and retrieve related ideas. As students progress through grade levels, they are expected to retain more and more of what they read. From third grade on, reading to learn is central to classroom work. By high school it is an essential task. 

Signs of retention difficulty: 

· trouble remembering or summarizing what is read 

· difficulty connecting what is read to prior knowledge 

· difficulty applying content of a text to personal experiences 

Responses

Where Do I Begin?

Home and School Collaboration

Living with or teaching a child with reading problems can be an emotionally charged experience. Frustration and confusion can complicate the conversation between parents and teachers about what to do. Respect for each other and open communication can reduce tension and enable parents and teachers to benefit from each other's expertise and knowledge of the child from different perspectives. Working as partners, parents, teachers, and the children themselves can inform one another on how best to address the child's needs. 
Parents and Teachers Communicating about Reading

When you suspect a reading problem, schedule a parent-teacher meeting to share information about the child. The following "talking points" can help structure the discussion. 

Share observations of the child's profile of reading skills and discuss where the breakdown is occurring. What are the worries or concerns? Is the breakdown in decoding, comprehension, or retention? Do difficulties in attention, language processing, or memory seem to affect the child's reading abilities? 

Identify and discuss the child's strengths and interests. How can they be used to enhance his or her interest or skills in reading? For example, can a child who loves pandas or dinosaurs read about that topic for a book report? Can parents or teachers find books, magazines, or Web sites about the child's interests? 

Clarify the instructional program. What reading program or text does the class use? Discuss how that approach is working for the child. Examine and evaluate accommodations and interventions, such as extra time or individualized instruction. 

Acknowledge emotional reactions to the situation. Discuss how children who experience frustration or failure as a result of reading difficulties at school may become so fearful or anxious that they give up. Some children may then turn their energy to acting out. Share strategies that have worked in the classroom and at home to help the child cope. 

Discuss appropriate next steps. Establish a plan for ongoing discussion and problem solving. How can you best advocate for the child? 


When a problem with reading has been specified: 

· Learn more about the reading process from the school, reading organizations, print resources and Web sites. See the Resources section of this site to get started. 

· Seek assistance from colleagues and experienced parents, including asking for referrals through professional organizations and support groups. 

· Request that the school's special education teacher or learning specialist observe the child, then consult with you on strategies to use both in the classroom and at home. 

· Investigate the availability of professional help, such as pediatricians, reading specialists, speech-language pathologists, and others. 
Talking with Children about Their Strengths and Weaknesses

Moments of frustration as well as exhilaration are common for children with reading problems and for the adults who work with them. Some children give up and see themselves as failures. Others may exhibit behavior problems that relate to their reading difficulties.

Dr. Mel Levine suggests using a process called demystification, which, through open discussion with supportive adults, helps children learn to clarify and specify their differences and understand that, like everyone else, they have strengths and weaknesses. This process creates a shared sense of optimism that the child and adult are working toward a common goal, and that learning problems can be successfully managed. The following suggestions can help as parents, teachers, and learning specialists work together to demystify children's difficulties with reading. 

Eliminate any stigma. Empathy can reduce children's frustration and anxiety about their reading difficulties. Emphasize that no one is to blame, and that you know that often they need to work harder than others to read successfully. Explain that everyone, including able readers, have differences in the way they learn. Reassure children that you will help them find ways that work for them. Share an anecdote about how you handled a learning problem or an embarrassing mistake. 

Discuss strengths and interests. Help children find their strengths. Use concrete examples but avoid false praise. To a child who describes a movie well, you might say, "I like the way you can remember the details that show how funny the movie was." Identify books, videos, Web sites, or places in the community that can help children build on their strengths and interests. 

Discuss areas of weakness. Use plain language to explain what aspect of reading is difficult for the child. For example, you might say, "You may have difficulty understanding what you read because your attention drifts during reading, which causes you to miss details and lose your place." 

Emphasize optimism. Help children realize that they can improve -- they can work on their weaknesses and make their strengths stronger. Point out future possibilities for success given their current strengths. Help children build a sense of control over their learning by encouraging them to be accountable for their own progress. A child with comprehension problems who learns to use Post-it® Notes to record important information from a reading selection can become responsible over time for remembering to use this strategy. 

Identify an ally. Help children locate a mentor -- a favorite teacher, a tutor, an adolescent, or a neighbor -- who is available to work with and support them. Explain to children that they can help themselves by sharing with others how they learn best. Older children can explain the strategies that work for them, while younger ones may need adult support. Encourage children to be active partners with their allies. 

Protect from humiliation. Help children strengthen self-esteem and maintain pride by protecting them from public humiliation related to their differences in learning. Always avoid criticizing children in public and protect them from embarrassment in front of siblings and classmates. For example, don't ask a child who has decoding problems to read aloud unfamiliar material. 
What Can I Do?

Suggestions and Strategies

You may use the following suggestions and strategies to help children who are experiencing problems with decoding, comprehension, or reading retention. Many of those listed are accommodations -- they work around a child's differences by offering alternative approaches at home and at school. Learning the material through pictures before reading is one example of a suggestion that might help. Strategies -- more research-based methods -- are designed to specifically strengthen a weakness. For example, a child with memory difficulties might use memory aids, such as mnemonics, to remind himself of important information. From the strategies suggested below, select those that you and the child think might work best. 

General Suggestions

Play word games. Word games and puzzles are fun and also build vocabulary and word understanding. Try crossword puzzles, word bingo, Scrabble®, or Boggle®. 

Read aloud every day. Read and encourage children to read directions, labels, and signs in the classroom, at home, in the car, and at stores or shops. Have children take turns reading aloud with a classmate, parent, or sibling. Discuss in class or at home what you are reading.

Model reading as enjoyable. Let children see family members or teachers enjoying reading. You might informally discuss what you are reading. Have DEAR time several times a week where everyone "Drops Everything And Reads" for 20 minutes. 

Put learning to use. Help children remember by having them explain, discuss, or apply information they have just read. You might have children teach you facts or ideas they have learned from their reading, or encourage them to act out characters from their reading selections.

Specific Strategies (Decoding, Comprehension, Retention, Production)
Decoding

Build awareness of word sounds. Play rhyming games, such as having children finish sentences by filling in a rhyming word. For example, say, "I like to run. It's so much ____." For a variation on this game, say a word and have the child say one that rhymes with it. 

Play listening games for letter-sound correspondence. Say a sentence and have the child clap when she hears a word that starts or ends with a particular consonant ( p ), or consonant blend ( st ).

Reinforce sight words. Use flashcards to reinforce commonly used words like the, and, to, and is.

Preview words. Call children's attention to the decoding of difficult words, and have them pronounce the words before they read them in a passage.

Play listening games for blending and segmenting sounds. Have a child say one-syllable words such as snow and ball, then blend them together to say the compound word snowball. Next, have the child break down a multi-syllable word like caterpillar, saying it slowly and clapping or tapping a finger for each syllable.

Play Missing sound games with preschool and primary students. For example, tell a child to say "picnic," then , say it without "pic." Say "sled." Now say it without the "l." 

Involve several pathways. Read aloud together so children can see and hear the words being read. Use books on tape that allow children to read as they listen. Sing a song that uses words with the sounds that children are working on. Read the words to songs the children like.

Emphasize word families. Have children collect word families, such as words that end in ​ight or ​ash. Use them in a rap or other song for children to sing together.

Write using word families. Encourage children to write stories or poems using words in word families, such as ​op (mop, hop, stop, pop), that they are working on. Children might underline or highlight the repetitive pattern. Ask children to read their stories or poems aloud to you or to each other.

Teach rules. Some children benefit from learning rules about decoding (e.g., when there are two vowels together in a word, the first vowel often says its name and the second one is silent). Once children have learned the rule for a vowel combination, remind them to follow it when they encounter that vowel combination in their reading.

Foster decoding abilities. Provide opportunities for children to become fluent in their decoding of words, so they can focus on the meaning of what they read, rather than the decoding itself. 
Comprehension

Use movement. Play charades to act out words. This activity can build vocabulary and word understanding. 

Build on students' knowledge. Select reading topics that enhance subject matter previously covered in school or that reflect a child's interests. Encourage them to develop expertise in a subject and to read different types of texts about that subject, such as articles, books, and online materials.

Connect yesterday's reading to today's. Continue a story over several days. Have children make predictions about what they think will happen, then compare those predictions to what actually happens in the story.

Use self-questioning strategies. Have children develop a list of questions to answer after reading. These questions and answers can become the basis of classroom, small group, or parent-child discussions. Have students make a Think Aloud Bookmark. On the bookmark, have children write questions to ask themselves after each section. They can personalize it with decorations.

Connect reading to what children know. Have children discuss what they already know about a topic before reading. Then have them list the things they would like to learn about the topic, and make predictions about whether the assigned reading will include these things or not. 

Help children get started. Read the first part of a story or passage to or with the child. Siblings and classmates can also participate by taking turns reading paragraphs or short sections.

Develop interest in words and concepts. Have children keep track of the times they see, hear, or use a new vocabulary word. (How many times can they find the word in a day or a week?) Encourage children to report their observations to the family or class.

Engage several pathways. Use pictures and diagrams to explain concepts; use stories on tape or tell stories; and encourage children to interpret stories through drawings, models, or other constructions. Teach children to "make movies" in their heads" as they read, visualizing the setting and events. Stop after a few paragraphs or pages and ask them to describe their "movie."

Focus on important information. Before children begin reading challenging material, offer an outline of the key ideas or help them make diagrams or charts that capture key concepts as they read.

Preview difficult vocabulary. Offer children a glossary of selection-related words and concepts to use while reading. 

Read in stages. Break lengthy passages into short segments. Ask children to summarize each section as soon as they finish reading it, or have them write a brief summary for themselves at the end of each section. 

Select a strategy. Before children begin reading, have them write down the reading comprehension strategy they plan to use. They might choose guiding questions, highlighting or underlining significant details, writing comments in the margin, or summarizing after each paragraph. 

Help children locate main ideas and important details. Suggest that they think about the "5 Ws" as they read: Who? What? When? Where? Why? Post these questions on a wall or have children write them on a sheet of paper they keep nearby or use as a bookmark. 

Encourage collaborative reading activities. Children who are all reading the same book might meet in small groups -- or with a sibling or friend -- to discuss what they have read, plan an oral report, design a mural, or work on a skit related to their reading.

Focus attention by using reading organizers. Mapping techniques and organizers such as a story outline help children become familiar with the structure of stories and keep track of story elements as they read. Make this a hands-on activity by using markers to identify each story element. 

An Example Story Outline

Title: ___________
Setting: ___________
Characters: ___________
Problem: ___________
Event 1: ___________
Event 2: ___________
Event 3: ___________
Event 4: ___________
Outcome: ___________

Retention

Use rereading for remembering. Teach children how to highlight or underline as they read, then encourage them to reread what they have underlined. Have children separate reading a passage for meaning from rereading the same passage for remembering.

Model the processes you use to remember. Describe a picture you create in your mind to help you understand and remember what you read. Or show children how you remember what you read by making connections between the text and what you already know about the topic. 

Find the reading pathway that works. Children might draw diagrams, storyboards, or timelines; record their own summaries into a tape recorder; act out the information; or use a combination of pathways. Have some book reports require drawing, some writing, some acting, some technology, or some that use a combination of pathways.

Suggest techniques for remembering. Use memory aids, called mnemonics, to help children remind themselves of information. One example is H.O.M.E.S., in which each letter represents one of the Great Lakes: Huron, Ontario, Michigan, Erie, and Superior. Other memory aids might include creating cartoons; using mental imagery; or constructing sentences with the first word from each concept, such as Please Excuse My Dear Aunt Sally for the order of mathematics operations: parentheses, exponents, multiplication, division, addition, subtraction.

Summarize and review. Have children recap short passages or chapters, possibly recording key ideas on Post-it Notes or reading their summaries into a tape recorder. Continue a story over several days so children can summarize what happened each day, then recall this information before the next reading. 

Build reading self-awareness. Increase children's awareness of reading strategies they already use. For example, do they visualize (form pictures in their minds while they read) or subvocalize (whisper important information under their breath)? Encourage them to build on their own preferred strategies. 
Production

Reading problems can affect a child's performance in all subjects. The following strategies are designed to help children improve their organization skills, work habits, and overall production.

Use assignment books. Teach children to use assignment books and "To Do" lists to keep track of their short- and long-term assignments, tests, and quizzes. Use peers to help monitor other children's assignment books. Also, most schools have a "homework hotline" on voicemail or homework posted on the school Web site. These resources provided by the school can help you support a student who does not yet record assignments consistently without reminders. 

Provide models of assignments and criteria for success. Give children a clear sense of how a final product might look by showing examples (e.g., essays or drawings). For instance, make students' work from last year available and draw the children's attention to specific qualities of the work, such as a clear topic sentence. Do not, however, compare children's work with that of peers or siblings. 

Schedule in planning time. Give children five minutes of planning time before beginning an assignment. Provide guidance in effective planning when necessary. 

Use stepwise approaches. Require children to break down tasks into parts and write down the steps or stages. Compile steps of frequent tasks into a notebook for easy reference during work assignments. For long-term assignments, give a due date for each step of the assignment.

Teach proven strategies. Provide children with specific age-appropriate strategies for checking work. For example, use Dr. Donald D. Deshler's COPS (Capitalization-Organization-Punctuation-Spelling) for proofing written work. Children can create reminder cards to keep on their desks or in their assignment books for quick reference. 

Stress the importance of organization. Have children preview an assignment and collect the materials they will need before starting it. Guide children in keeping their materials and notebooks organized and easily accessible. In middle and high school, conduct intermittent "notebook checks," and grade organization and completion. At the beginning of the school year and a week before each check, hand out a list of requirements. Emphasize the positive impact that organization and preplanning will have on the completed project or assignment. By grading organization, you will emphasize its value in the learning process.

Allow time for review. At least day before an assignment is due, have children review their work and read it to a parent. This final review can help children catch errors or add more information to produce better results in the end. 

Encourage self-evaluation. Set a standard of work quality or criteria for success, and allow students to assess the quality of their work before turning it in. If the final grade matches the student's appraisal, give extra points for accurate self-assessment. A common method for self-assessment and grading the same assignment is a rubric, which lists expectations. For more information about rubrics, visit www.rubrics.com.

Set goals and record progress. Have children set a short-term goal, such as completing all homework for the week. Record, and share with the child, the daily progress toward the goal. Graphic recording, such as plotting their own line graphs, may be particularly reinforcing for some children. Also, reward improvement at home.

Practice estimating. Children may benefit from estimating answers to math problems and science experiments, before they find exact answers. Stress the real-life applications of estimating. 

Eliminate incentives for frenetic pacing. Remove any positive reinforcement for finishing first. State the approximate amount of time a task should take. This time frame can down children who work too quickly and can speed up children who work too slowly.

Provide consistent feedback. Create a feedback system so children understand which behaviors, actions, or work products are acceptable and which are not. Use specifics to praise good work and to recognize when children use strategies effectively. For example, "I like the way you elaborated in this description," or "Asking to take a break really seemed to help you come back and focus." 

Try a mentor. Some children may benefit from a mentor who will analyze their academic progress, brainstorm alternative strategies, and provide recognition of progress. The mentor must be seen as credible, and may be an individual from within the school or from outside the school.
WRITING:

Basics of Writing

From the early formation of letters to crafting an essay, writing involves perhaps more subskills than any other academic task. To write well requires combining multiple physical and mental processes in one concerted effort to convey information and ideas. We must, for instance, be able to move a pen, or depress a key, precisely and fluidly to render letters, remember rules of grammar and syntax, place our thoughts in an order that makes sense, and think ahead to what we want to write next. 

This combination of tasks makes writing the highest form and most complex use of language. And as children progress through school, they are asked to do more with this skill than with any other except reading. Writing requirements increase across the curriculum -- from homework assignments and classwork to journals, note taking, quizzes, tests, and papers. Even standardized tests are moving toward fewer multiple-choice questions and more answers in the form of short paragraphs and essays. 

Most of us write with relative ease when we jot notes to friends and loved ones. The more complex or important a writing task is, however, the more likely it is that the ease and fluidity we experience with simpler writing tasks will disappear. Writing an important letter or a company report, we may question our word choice and tone, and anxiously check and recheck to make sure what we've written makes sense. 

It is probably no accident that many adults choose jobs that limit the amount of writing they have to do. Children, on the other hand, have no such luxury. They write nearly every day they are in school, from first grade on. And the accuracy, speed, and sophistication with which they write deeply impacts what they ultimately achieve scholastically. Because writing is so integral to a child's success or failure in school, identifying writing problems early is essential. 

The Developing Writer

Learning to write, like learning to read or to play a musical instrument, is generally a sequential process. Children progress as writers from one phase to the next, with one set of skills building on the skills acquired earlier. Writing, however, combines many skills, and relies on development in many areas not specific to writing. A child's fine motor control and vocabulary, for example, must improve in order for her writing to progress normally. Teachers follow the development of their students relative to established developmental milestones for each age and grade. 

Stages of Writing

In his book Developmental Variation and Learning Disorders, Dr. Mel Levine identifies six stages of writing development. Below is a list of those stages and some skills that characterize them. 

Imitation (preschool to first grade)

In this phase children: 

· pretend to write 

· become aware that letters can be arranged to form words 

· begin to organize letters and shapes in a line 

· begin to print letters and numbers 

· have relatively crude motor skills 

Graphic Presentation (first and second grades)

In this phase children: 

· become adept at printing letters 

· are preoccupied with the visual appearance of their writing 

· become self-conscious if their penmanship is less attractive than their classmates' 

· become better at sequential ordering of letters and numbers 

· use invented spellings of words liberally 

Progressive Incorporation (late second to fourth grade)

In this phase children: 

· gradually incorporate standards of capitalization, punctuation, syntax, and grammar 

· seldom plan what they are going to write before they write it 

· use writing to relate experiences rather than to solve problems or develop ideas 

· begin writing in cursive 

· begin revising their work 

Automatization (fourth to seventh grade)

In this phase children: 

· must apply rules of grammar, spelling, and punctuation automatically 

· begin to regularly review their own work 

· begin to write at a level equivalent to their own speech 

· learn to write in stages by incorporating outlines and multiple drafts 

· begin to assess the effectiveness of their own writing 

Elaboration (seventh to ninth grade)

In this phase children: 

· become increasingly adept at using writing to express a viewpoint 

· begin to use writing for thinking, problem solving, and remembering 

· learn to synthesize ideas from a variety of sources 

· begin to write at a level that exceeds their own speech 

· use transitions like "finally" and "for example" extensively 

Personalization-Diversification (ninth grade and beyond)

In this phase children: 

· learn to use writing styles appropriate to their subjects 

· become more creative with their writing 

· learn to use sentences of varying length and complexity 

· write with increasingly sophisticated vocabulary 

· develop individual writing styles 

Neurodevelopmental Functions

Writing skills develop hand in hand with neurodevelopmental functions. Five key functions -- graphomotor, attention, language, memory, and higher-order cognition -- are outlined below. 

Graphomotor

Graphomotor function refers to the ability to use muscles in the fingers and hands to form letters easily and legibly and to maintain a comfortable grip on a writing instrument. This function plays an important role in maneuvering a pen or pencil and allowing the fingers to keep pace with the flow of ideas. 

Attention

Attention plays an important role in all stages of writing. This task often demands considerable mental energy and focus over long periods of time. Writers must not only preview what they want to convey as they put their ideas on paper, but also continually self-monitor to stay on track. 

Language

Language is an essential ingredient of writing. The ability to recognize letter sounds, comprehend words and their meanings, understand word order and grammar to construct sentences, and describe or explain ideas all contribute to a child's ability to write clearly. 

Memory

Memory ability has a significant impact on writing. The rate at which children generate ideas must coincide with their retrieval of necessary vocabulary, spelling, and prior knowledge. When organizing essays, writers must be able to think about a topic, draw upon facts and concepts, and sequence ideas and facts in the right order. 

Higher-Order Cognition

In the upper grades, writing relies on higher-order cognitive functions. Assignments often require students to generate original and creative ideas while integrating spelling, grammar, and punctuation rules. By early adolescence, many written assignments demand critical thinking skills and conceptual ability such as evaluating opposing arguments and drawing conclusions.

Difficulties with Writing

What Can Inhibit Writing Development?

Like all learning problems, difficulties in writing can be devastating to a child's education and self-esteem. As children progress through school, they are increasingly expected to express what they know about many different subjects through writing. If a child fails to develop certain basic skills, he will be unable to write with the speed and fluency required to excel as these demands increase. Indeed, for a child struggling with a writing problem, the writing process itself interferes with learning. Students faced with such difficult odds have trouble staying motivated. 

Writing problems rarely occur in isolation, and improvements in writing go hand in hand with the development of other non-writing-specific skills. Thus, a problem with the development in one of these areas is likely to interfere with a child's progress as a writer. 

In his book Developmental Variation and Learning Disorders, Dr. Mel Levine identifies the following neurodevelopmental problems and their potential impacts on writing. 

Attention Problem

Children who struggle with attention may be inattentive and impulsive. An attention problem may manifest itself as: 

· difficulty getting started on writing assignments 

· easy distractibility during writing tasks 

· mental fatigue or tiredness while writing 

· inconsistent legibility in writing 

· uneven writing tempo 

· many careless errors 

· poorly planned papers and reports 

Spatial Ordering Problem

Children who struggle with spatial ordering have decreased awareness regarding the spatial arrangement of letters, words, or sentences on a page. A spatial ordering problem may manifest itself in a child's writing as: 

· poor use of lines on the paper 

· organizational problems 

· uneven spacing between letters 

· many misspelled words 

Sequential Ordering Problem

Children who struggle with sequential ordering have difficulty putting or maintaining letters, processes, or ideas in order. A sequential ordering problem may manifest itself in a child's writing as: 

· poor letter formation 

· transposed letters and spelling omissions 

· poor narrative sequencing 

· lack of transitions 

Memory Problem

Because so many writing processes need to be automatic, active working memory is critical. Children may have difficulty recalling spelling, grammar, and punctuation rules, accessing prior knowledge while writing, or organizing ideas. A memory problem may manifest itself in a child's writing as: 

· poor vocabulary 

· many misspelled words 

· frequent capitalization, punctuation, and grammar errors 

Language Problem

Good writing relies on a child's language abilities improving steadily over time. A language problem may manifest itself in a child's writing as: 

· poor vocabulary 

· awkward phrasing and unconventional grammar 

· inappropriate use of colloquial language 

· difficulty with sentence structure and word order 

· trouble reading back what is written 

· difficulty with word sounds, spelling, and meanings 

Higher-Order Cognition Problem

Children who have difficulty with higher-order cognition are often unable to use writing to present a sound argument or convey sophisticated or abstract ideas. A higher-order cognition problem might manifest itself in a child's: 

· trouble generating ideas or elaborating on them 

· difficulty developing and organizing ideas 

· lack of opinion or sense of audience 

· difficulty with writing tasks that require creativity and/or critical thinking 

Graphomotor Problem

Children with graphomotor problems struggle to coordinate the small muscles of the fingers in order to maneuver a pen or pencil, especially as assignment length increases. A child with a graphomotor problem might: 

· write only very short passages 

· write exceptionally slowly and with great effort 

· use an awkward pencil grip 

· lack fluidity in cursive writing 

· find it hard to form letters 

It's important to remember that many children and adolescents make mistakes or experience problems as part of the process of becoming better writers. They may reverse words, spell poorly, or have difficulty producing their thoughts in writing, or exhibit other of the signs above. As in any academic area, teachers and parents must watch carefully and try to understand an individual child's strengths and weaknesses to ensure progress. One way to monitor progress is through collecting a portfolio of a child's work over time. This may help in identifying a problem early on and developing effective strategies.

Responses

Where Do I Begin?

Home and School Collaboration

Living with or teaching a child who has difficulty writing can be frustrating and confusing for everyone involved, often complicating the conversation between parents and teachers about what to do. Respect for each other and open communication can reduce tension and enable parents and teachers to benefit from each other's expertise and knowledge of the child from different perspectives. Working together, parents, teachers, and the children themselves can inform one another how to best address the child's needs. 
Parents and Teachers Communicating about Writing

When you suspect a writing problem, schedule a parent-teacher meeting to share information about the child. The following "talking points" can help structure the discussion. 

Share observations of the child's writing profile and discuss where the breakdown is occurring. What are the worries or concerns? Does the child have difficulty with a writing subskill, such as letter formation, mechanics, or generating ideas? Do difficulties in graphomotor ability, attention, memory, language, or higher-order cognition seem to affect the child's writing? Does the child have similar problems when writing at home and at school? 

Identify and discuss the child's strengths and interests. How can they be used to enhance his or her writing skills and motivation to complete written assignments? Can a child's curiosity about World War II or in cycling be used in a research report? Can parents capitalize on a child's love of photography by encouraging her to write brief descriptions of photographs that she or others have taken? 

Discuss possible strategies. What have you both tried that has been successful and not so successful? Are there other ideas that might work? 

Acknowledge emotional reactions to the situation. Discuss how children who experience frustration or failure may become so fearful that they give up on writing because they feel they cannot produce anything acceptable. Some children may then turn their energy to acting out or withdrawing from writing tasks. Share strategies to help the child cope. 

Discuss appropriate next steps. Establish a plan for ongoing discussion and problem solving. Should specialists be consulted? How can you best advocate for the child? 

When a problem with writing has been specified: 

· Learn more about the process of writing from other experts, reference books, and Web sites. 

· Seek assistance from colleagues and experienced parents, including professional organizations and support groups. 

· Request that the school's special education teacher or learning specialist observe the child and then consult with you on strategies to use both in the classroom and at home. 

· Investigate the availability of professional help from pediatricians and related service specialists such as occupational therapists and speech-language pathologists. 
Talking with Children about Their Strengths and Weaknesses

Moments of frustration as well as pride are common for children with writing problems and for the adults who work with them. Some children may give up and see themselves as failures. Others may exhibit behavior complications that relate to their difficulties with writing. 

Dr. Mel Levine suggests using a process called demystification, which, through open discussion with supportive adults, helps children learn to clarify and specify their differences and understand that, like everyone else, they have strengths and weaknesses. This process creates a shared sense of optimism that the child and adult are working toward a common goal, and that learning problems can be successfully managed. The following suggestions can help as parents, teachers, and learning specialists work together to demystify children's difficulties with writing. 

Eliminate any stigma. Empathy can reduce children's discouragement and anxiety about their writing difficulties. Emphasize that no one is to blame, and that you know that they often need to work harder than others to write successfully. Explain that everyone has differences in the way they learn. Reassure children that you will help them find ways that work for them. Share an anecdote about how you handled a learning problem or an embarrassing mistake. 


Discuss strengths and interests. Help children find their strengths. Use concrete examples, but avoid false praise. You might say to a child who seems to effortlessly learn a new software program, "You're a real computer whiz. Could you write a short guide telling me how to use the program?" Identify books, videos, Web sites, or places in the community that can help children build on their strengths and interests. 

Discuss areas of weakness. Use plain language to explain what aspect of a writing skill is difficult for the child. Use concrete examples, such as, "You may have difficulty starting a writing assignment because you have many wonderful ideas and can't decide which ones to use." 

Emphasize optimism. Help children realize that they can improve -- they can work on their weaknesses and make their strengths stronger. Point out future possibilities for success given their current strengths. Help children build a sense of control over their writing by encouraging them to be accountable for their own progress. A child who has difficulty generating ideas from scratch may learn to use a brainstorming strategy. Have the child monitor her progress in becoming a better brainstormer by keeping track of her many good ideas. 

Identify an ally. Help children locate a mentor -- a favorite teacher, an adolescent, or a neighbor -- who will work with and support them. Explain to children that they can help themselves by sharing with others how they learn best. Older children can explain the strategies that work for them, while younger ones may need adult support. Encourage children to be active partners with their allies. 

Protect from humiliation. Help children strengthen self-esteem and maintain pride by protecting them from public humiliation related to their differences in learning. Always avoid criticizing children in public and protect them from embarrassment in front of siblings and classmates. For example, if a child has graphomotor problems that affect handwriting, do not share drafts of his work with others. 
What Can I do?

Suggestions and Strategies

General Suggestions

Create a safe environment for writing. Balance feedback between what is good about the writing and what needs improvement. Always highlight whatever is positive in a child's writing. Avoid comparing one child's writing with another's. 

Make your expectations explicit. When presenting an assignment or giving directions, clarify your expectations. Tell children the process you want them to use to write a report, and model that process for them. 

Evaluate content and mechanics separately. Help the child to see that she may have good ideas and still need to work on a particular writing subskill. Always correct any grammatical or other speech errors in private, and in a respectful way. 

Encourage a variety of writing activities. Keeping a daily journal can be motivating and can provide needed practice. Consider other fun writing assignments such as writing to pen pals. Parents may ask their child to compose songs and/or record family trips. 

Use free writing. Set a time each day and have children write about anything that interests them. Stress that no one else will read what they write, nor will the writing be evaluated. 

Allow enough time for each assignment. Help children estimate how long a given task will take to complete. Consider giving them additional time to complete a written assignment or test rather than have something due at the end of the class period. For example, let children turn in the assignment at the beginning of the next day. Let children write less when a deadline cannot be extended. 


Provide time for revision and proofreading. Emphasize that writing is a process. Encourage children to become comfortable revising drafts. Explain to children that it is easier to proofread what they have written several days after writing it rather than immediately. 

Use cooperative writing projects. Provide opportunities for children to work in groups as they work on writing assignments. Designate a different role for each group member, such as brainstormer, researcher, proofreader, and illustrator. 
Specific Strategies 
(Graphomotor, Attention, Language, Memory, Higher-Order Cognition, and Production)
Graphomotor

Help the child find the right writing instrument. Make sure the child feels a sense of control with the pen or pencil. Try aids such as pencil grips. Suggest using pencils -- they provide more friction on the paper than pens, do not smear easily, and can be erased. 

Allow the child to print. If a child is having difficulty writing, consider postponing cursive writing or give him the choice of cursive or print. 

Provide technology. Make tools available that facilitate writing, such as computers. Teach touch-typing. Allow children to record their ideas on audiotape and then transcribe them. Or, take dictation of a child's story and have the child review and revise the written product. 

Check that the child has the optimum setup for writing. Is her chair and desk a good fit in terms of height, stability, and slant? (A child may find a slanted work surface, such as a desk easel, helpful for writing and drawing.) Is she more stable with the paper taped to the desk or held by a magnetic paper holder rather than having to hold it with her free arm? Is she more comfortable writing on the floor while lying on the carpet, or at waist level sitting upright at a desk, or at an upright surface like the chalkboard? 

Provide a model. For children who press down too hard on their paper, have them draw a line exerting appropriate pressure while you observe. Whenever children are writing, have them compare the lines in their writing with the model line and adjust pencil pressure as necessary. 

Have the child practice forming letters. Have children trace letters. Gradually reduce the complete letter shape to dots so that the child can practice making the letters by connecting the dots, then eventually move to making the letter alone. 

Make note taking more manageable. Give children partially completed outlines and handouts to decrease the amount of information they need to copy or the amount of text on which they need to take notes. 
Attention

Prepare work plans for written assignments. Show children how to create their own work plans before beginning an assignment. Allow them to make a sketch, a brief summary, or an outline to use as a blueprint. 

Emphasize key information. Allow children to copy information from the chalkboard or overhead in separate stages. Make sure all information to be copied is written clearly. Highlight important information by underlining it or by using a different color. 

Teach children to preview. Help them get started on assignments by encouraging them to think ahead of time about the completed assignment and what it will look like or what they will do in the assignment. Have children make a list of materials they will need to write their book report or have them outline what information they will include in their story or report. Ask them to consider what they will need to describe in the beginning and middle of a story so their ending will make sense. 

Use the PLAN strategy to help organize writing and free the child to brainstorm ideas. 

· Preview the assignment -- think about things such as the purpose and audience. 

· List the main topics you plan to write about, along with details for each. 

· Assign an order for the topics. 

· Note ideas in complete sentences. 

Teach children to self-monitor. During a writing task, teach them how to stop and evaluate how well they are doing. For example, tell them, "Every ten minutes you will need to stop and check to see if you are getting your point across." Teach children to ask themselves questions such as, "How is it going?" and "Do I need to make changes?"

Help children maintain their mental energy for writing. Allow them to take frequent breaks while writing. Suggest that they get up and walk around during these breaks. 

Help children stay focused. Allow them to choose the best place for them to do writing assignments. Let them listen to music if it helps their concentration.

Help children get started. Assist the child by making sure he has the right writing tools available and has an organized workspace. If needed, provide a jump-start to help him begin, such as the first sentence of a paragraph. 

Teach children editing. Streamline the editing process by having children skip every other line when writing a draft to leave space for making edits. Teach children how to use editing symbols, so that instead of having to rewrite everything, they can use notation to indicate what needs to change. 

Ask children to write about topics of interest. Invite children to write about things that they know a lot about. Make high-interest magazines available, and ask children to write about what they have read in them. 
Language

Encourage children to read their writing aloud while editing it. Teach children how to listen for where sentences begin and end so that they may apply proper punctuation and capitalization, and also listen for grammatical errors.

Have children practice the sequencing of ideas. They might write ideas or sentences on strips of paper and then order the strips before writing.

Use prompts and reminders. You might give children the words to use when writing. 

Provide opportunities for children to practice speaking. Encourage children to express ideas and elaborate on them in everyday speech. Build in opportunities for oral reports and discussions on topics that interest them. 

Practice elaboration. Use visual stimuli to trigger speech. Ask children to describe, explain, or elaborate on photographs, illustrations, and pictures. Frame questions that are designed to elicit responses requiring more than one-word answers -- for example, rather than ask a child if she liked a television program (answer could be yes or no), ask her to describe what she liked best and least about the program. 
Memory

Automatize the rules of spelling, grammar, and punctuation. Use explicit instruction to promote automatic recall of rules. Build practice into lessons. Review skills and knowledge routinely to help children do things more automatically. 


Break writing assignments into steps or stages. Make brainstorming the first stage, drafting ideas the second stage, revision the third stage, and correcting spelling and grammar the last stage before the final draft. Spread out the stages over time. 

Generate ideas apart from writing. Allow children to record their ideas on a planning sheet or into a tape recorder that they read or listen to later when they are ready to write. 

Give children a writing template. Provide them with templates that structure the organization of the text to be written. The template might be a diagram of what the lead paragraph could contain, or an outline for the child to follow. 

Teach mnemonic strategies. A strategy for editing an essay might be to review Capitalization-Organization-Punctuation-Spelling, a technique Dr. Donald D. Deshler terms COPS. Have children write COPS on the upper left-hand corner of their papers as a reminder. To track progress, have them record each time they find a particular error. Graph their results. 

Reduce the emphasis on certain subskills. Place priority on children's getting their ideas down on paper, without worrying about spelling or punctuation.
Higher-Order Cognition

Use graphic organizers -- such as a web -- to organize ideas. Encourage children to map out what they want to say before they begin writing. Have them number their ideas in order of presentation. Suggest that children diagram or draw their ideas before starting to write. 

Encourage children to use brainstorming before starting an assignment. Start the brainstorming process with something of interest to the child. Allow the child to brainstorm in any way he prefers -- for example, if the child has difficulty with writing, let him brainstorm orally. 

Use sentence starters to trigger thoughts. Ask children to finish a sentence, such as "Jack runs... ." Probe by asking them questions about the sentence starter, such as, "What kind of person was Jack?" and "Where was Jack running?"

Reduce the number of start-up tasks required for a written assignment. Rather than expect a child to locate and organize all of the reference materials for a large homework project and begin writing on the same night, gather the materials for her. Parents can make the work more manageable by helping the child set up a neat workspace for homework. 
Production

Because writing problems can affect a child's organization and performance in multiple subjects, the following strategies are designed to help children improve their organization skills, work habits, and overall production. 

Use assignment books. Teach children to use assignment books and "To Do" lists to keep track of their short- and long-term assignments, tests, and quizzes. Use peers to help monitor other children's assignment books. Schools should have "homework hotline" on voicemail or homework posted on a Web site to assist students before they are able to record independently.

Provide models of assignments and criteria for success. Give children a clear sense of how a final product might look by showing examples and sharing exemplary products (e.g., essays or drawings). For instance, make work from last year available, and draw the children's attention to specific qualities of the work (e.g., "Notice that a good paper has a clear topic sentence."). Do not, however, compare children's work with that of peers or siblings. 

Build in planning time. Give children five minutes of planning time before beginning an assignment. Provide guidance in effective planning when necessary. 


Use stepwise approaches. Require children to break down tasks into parts and write down the steps or stages. Compile steps of frequent tasks into a notebook for easy reference during work assignments. For long-term assignments, assign a due date for each step of the assignment.

Teach proven strategies. Provide children with specific age-appropriate strategies to use in checking work. For example, use Dr. Donald D. Deshler's COPS (Capitalization-Organization-Punctuation-Spelling) for proofing written work. Children can create a reminder card to keep on their desk or in their assignment book for quick reference to the strategy. 

Stress the importance of organization. Have children preview an assignment and collect the materials they will need before starting it. Guide children in keeping their materials and notebooks organized and easily accessible. In middle and high school, conduct intermittent "notebook checks," and grade organization and completion. At the beginning of school and a week before each check, give a list of requirements. Emphasize the positive impact that organization and preplanning will have on the completed project or assignment. By grading organization, you will emphasize its value in the learning process.

Let children wait to turn in work. The day before an assignment is due, have children review their work and read it to a parent. This will give the children enough perspective to catch errors or add more details and produce better results in the end. 

Encourage self-evaluation. Set a standard of work quality or criteria for success, and allow students to assess the quality of their work before turning it in. If the final grade matches the student's appraisal, give extra points for accurate self-assessment. A common method for self-assessment and grading the same assignment is a rubric, which lists expectations. For more information about rubrics, visit www.rubrics.com.

Set goals and record progress. Have children set a short-term goal, such as completing all homework for the week. Record the daily progress toward the goal so the children can observe their progress. Graphic recording, such as plotting their own line graphs, may be particularly reinforcing for some children. Reward improvement at home.

Practice estimating. Children may benefit from estimating answers to math problems and science experiments. Stress the real-life benefits of estimating and understanding what the correct answer might look like. 

Eliminate incentives for frenetic pacing. Remove any positive reinforcement for finishing first. State the amount of time a task should take. This will slow down children who work too quickly and will speed up children who work too slowly.

Provide consistent feedback. Create a feedback system so children understand which behaviors, actions, or work products are acceptable and which are not. Use specifics to praise good work, and recognize when children use strategies effectively. For example, "I like the way you elaborated in this description," or, "Asking to take a break really seemed to help you come back and focus." 

Try a mentor. Some children may benefit from a mentor who will work with them to analyze their academic progress, brainstorm alternative strategies, and provide recognition of progress. The mentor must be seen as credible, and may be an individual from within the school or from outside the school.

MATHEMATICS:

Basics of Mathematics

Mathematics is often thought of as a subject that a student either understands or doesn't, with little in between. In reality, mathematics encompasses a wide variety of skills and concepts. Although these skills and concepts are related and often build on one another, it is possible to master some and still struggle with others. For instance, a child who has difficulty with basic multiplication facts may be successful in another area, such as geometry. An individual student may have some areas of relative strength and others of real vulnerability. 

In recent years, researchers have examined aspects of the brain that are involved when children think with numbers. Most researchers agree that memory, language, attention, temporal-sequential ordering, higher-order cognition, and spatial ordering are among the neurodevelopmental functions that play a role when children think with numbers. These components become part of an ongoing process in which children constantly integrate new concepts and procedural skills as they solve more advanced math problems. 

For children to succeed in mathematics, a number of brain functions need to work together. Children must be able to use memory to recall rules and formulas and recognize patterns; use language to understand vocabulary, instructions, and explain their thinking; and use sequential ordering to solve multi-step problems and use procedures. In addition, children must use spatial ordering to recognize symbols and deal with geometric forms. Higher-order cognition helps children to review alternative strategies while solving problems, to monitor their thinking, to assess the reasonableness of their answers, and to transfer and apply learned skills to new problems. Often, several of these brain functions need to operate simultaneously. 

Because math is so cumulative in nature, it is important to identify breakdowns as early as possible. Children are more likely to experience success in math when any neurodevelopmental differences that affect their performance in mathematics are dealt with promptly -- before children lose confidence or develop a fear of math. 

Competence in mathematics is increasingly important in many professions (see sidebar). And it's important to remember that this competence draws on more than just the ability to calculate answers efficiently. It also encompasses problem solving, communicating about mathematical concepts, reasoning and establishing proof, and representing information in different forms. Making connections among these skills and concepts both in mathematics and in other subjects is something students are more frequently asked to do, both in the classroom setting, and later in the workplace. For specific information about the range of skills and concepts in school mathematics, please visit the Principles and Standards for School Mathematics on the National Council of Teachers of Mathematics Web site (http://www.nctm.org/). 

Math and Memory

Memory may have a significant impact on thinking with numbers. As Dr. Mel Levine points out, "Almost every kind of memory you can think of finds its way into math." Factual memory in math is the ability to recall math facts. These facts must be recalled accurately, with little mental effort. Procedural memory is used to recall how to do things -- such as the steps to reduce a fraction or perform long division. 

Active working memory is the ability to remember what you're doing while you are doing it, so that once you've completed a step, you can use this information to move on to the next step. In a way, active working memory allows children to hold together the parts of math problems in their heads. For example, to perform the mental computation 11 x 25, a child could say, "10 times 25 is 250 and 1 times 25 is 25, so adding 250 with 25 gives me 275." The child solves the problem by holding parts in his or her mind, then combining those parts for a final answer. 


Pattern recognition also is a key part of math. Children must identify broad themes and patterns in mathematics and transfer them within and across situations. When children are presented with a math word problem, for example, they must identify the overarching pattern, and link it to similar problems in their previous experience. 

Finally, memory for rules is also critical for success in math. When children encounter a new problem, they must recall from long-term memory the appropriate rules for solving the problem. For example, when a child reduces a fraction, he or she divides the numerator and the denominator by the greatest common factor -- a mathematical rule. 

Memory skills help children store concepts and skills and retrieve them for use in relevant applications. In turn, this kind of work relating new concepts to real-life contexts enhances conceptual and problem-solving skills. For example, a student may already know that 6 x 2 = 12. To solve the problem, "If there are six children, each with one pair of shoes, how many shoes in total?" the student will rely on memory of the multiplication fact and apply it to the particular case. 

Math and Language

The language demands of mathematics are extensive. Children's ability to understand the language found in word problems greatly influences their proficiency at solving them. In addition to understanding the meaning of specific words and sentences, children are expected to understand textbook explanations and teacher instructions. 

Math vocabulary also can pose problems for children. They may find it confusing to use several different words, such as "add," "plus," and "combine," that have the same meaning. Other terms, such as "hypotenuse" and "to factor," do not occur in everyday conversations and must be learned specifically for mathematics. Sometimes a student understands the underlying concept clearly but does not recall a specific term correctly. 

Math and Attention

Attention abilities help children maintain a steady focus on the details of mathematics. For example, children must be able to distinguish between a minus and plus sign -- sometimes on the same page, or even in the same problem. In addition, children must be able to discriminate between the important information and the unnecessary information in word problems. Attention also plays an important role by allowing children to monitor their efforts; for instance, to slow down and pace themselves while doing math, if needed. 

Temporal-Sequential Ordering and Spatial Ordering 

While temporal-sequential ordering involves appreciating and producing information in a particular sequential order, spatial ordering involves appreciating and producing information in an appropriate form. Each plays an important role in mathematical abilities. 

Dr. Levine points out that "Math is full of sequences." Almost everything that a child does in math involves following a sequence. Sequencing ability allows children to put things, do things, or keep things in the right order. For example, to count from one to ten requires presenting the numbers in a definite order. When solving math problems, children usually are expected to do the right steps in a specific order to achieve the correct answer. 

Recognizing symbols such as numbers and operation signs, being able to visualize -- or form mental images -- are aspects of spatial perception that are important to succeeding in math. The ability to visualize as a teacher talks about geometric forms or proportion, for example, can help children store information in long-term memory and can help them anchor abstract concepts. In a similar fashion, visualizing multiplication may help students understand and retain multiplication rules. 

The Developing Math Student

Some math skills obviously develop sequentially. A child cannot begin to add numbers until he knows that those numbers represent quantities. Certain skills, on the other hand, seem to exist more or less independently of certain other, even very advanced, skills. A high school student, for example, who regularly makes errors of addition and subtraction, may still be capable of extremely advanced conceptual thinking. 

The fact that math skills are not necessarily learned sequentially means that natural development is very difficult to chart and, thus, problems are equally difficult to pin down. Educators do, nevertheless, identify sets of expected milestones for a given age and grade as a means of assessing a child's progress. Learning specialists, including Dr. Levine, pay close attention to these stages in hopes of better understanding what can go wrong and when. 

In his book, Developmental Variation and Learning Disorders, Dr. Levine outlines many of these milestones for four age groups, pre-school through grade 12. 

Additional information about milestones and K-12 math curriculum is available on The National Council of Teachers of Mathematics Web site. NCTM's Principles and Standards for School Mathematics outlines grade-by-grade recommendations for classroom mathematics instruction for both content matter and process. 

Pre-school - Kindergarten

During this stage, children should begin to: 

· count aloud 

· compute the number of objects in a group 

· understand that a particular number of objects has a fixed value despite the size or nature of those objects 

· understand relative size and be able to sort objects by size and shape 

· follow a sequence of two- and three-step commands 

· be able to perform simple addition and subtraction computations 

Grades One to Three

During this stage, children should: 

· begin to perform simple addition and subtraction computations efficiently 

· master basic math facts (such as, 3 + 2 = 5) 

· recognize and respond accurately to mathematical signs 

· begin to grasp the concept of multiplication (grade three) 

· understand the notion of measurement and be able to apply this understanding 

· improve their concepts of time and money 

Grades Four to Seven

During this stage, children should: 

· recall basic mathematical facts, including multiplication tables, with ease 

· become competent with fractions, decimals, and percentages 

· begin to understand the relationships among fractions, decimals, and percentages 

· develop facility with word problems 

· be adept at estimating quantities and rounding off numbers 

· develop basic computer skills 

Grades Eight to Twelve

During this stage, children should be able to: 

· employ an increasingly high level of abstract, symbolic thinking 

· perceive relationships and make translations among decimals, fractions, and percentages 

· deal easily with a wide array of equations, formulae, and proofs 

· explain and illustrate mathematical concepts, rather than simply apply them 

· plan and self-monitor during multi-step problem solving 

· use calculators and computers with facility 

Difficulties with Mathematics

What Can Stand in the Way of a Student's Mathematical Development?

Math disabilities can arise at nearly any stage of a child's scholastic development. While very little is known about the neurobiological or environmental causes of these problems, many experts attribute them to deficits in one or more of five different skill types. These deficits can exist independently of one another or can occur in combination. All can impact a child's ability to progress in mathematics. 

Incomplete Mastery of Number Facts
Number facts are the basic computations (9 + 3 = 12 or 2 x 4 = 8) students are required to memorize in the earliest grades of elementary school. Recalling these facts efficiently is critical because it allows a student to approach more advanced mathematical thinking without being bogged down by simple calculations. 

Computational Weakness
Many students, despite a good understanding of mathematical concepts, are inconsistent at computing. They make errors because they misread signs or carry numbers incorrectly, or may not write numerals clearly enough or in the correct column. These students often struggle, especially in primary school, where basic computation and "right answers" are stressed. Often they end up in remedial classes, even though they might have a high level of potential for higher-level mathematical thinking. 

Difficulty Transferring Knowledge
One fairly common difficulty experienced by people with math problems is the inability to easily connect the abstract or conceptual aspects of math with reality. Understanding what symbols represent in the physical world is important to how well and how easily a child will remember a concept. Holding and inspecting an equilateral triangle, for example, will be much more meaningful to a child than simply being told that the triangle is equilateral because it has three equal sides. And yet children with this problem find connections such as these painstaking at best. 

Making Connections
Some students have difficulty making meaningful connections within and across mathematical experiences. For instance, a student may not readily comprehend the relation between numbers and the quantities they represent. If this kind of connection is not made, math skills may be not anchored in any meaningful or relevant manner. This makes them harder to recall and apply in new situations. 

Incomplete Understanding of the Language of Math
For some students, a math disability is driven by problems with language. These children may also experience difficulty with reading, writing, and speaking. In math, however, their language problem is confounded by the inherently difficult terminology, some of which they hear nowhere outside of the math classroom. These students have difficulty understanding written or verbal directions or explanations, and find word problems especially difficult to translate. 


Difficulty Comprehending the Visual and Spatial Aspects and Perceptual Difficulties.
A far less common problem -- and probably the most severe -- is the inability to effectively visualize math concepts. Students who have this problem may be unable to judge the relative size among three dissimilar objects. This disorder has obvious disadvantages, as it requires that a student rely almost entirely on rote memorization of verbal or written descriptions of math concepts that most people take for granted. Some mathematical problems also require students to combine higher-order cognition with perceptual skills, for instance, to determine what shape will result when a complex 3-D figure is rotated. 

Signs of Math Difficulties

Output Difficulties

A student with problems in output may 

· be unable to recall basic math facts, procedures, rules, or formulas 

· be very slow to retrieve facts or pursue procedures 

· have difficulties maintaining precision during mathematical work 

· have difficulties with handwriting that slow down written work or make it hard to read later 

· have difficulty remembering previously encountered patterns 

· forget what he or she is doing in the middle of a math problem 

Organizational Difficulties

A student with problems in organization may 

· have difficulties sequencing multiple steps 

· become entangled in multiple steps or elements of a problem 

· lose appreciation of the final goal and over emphasize individual elements of a problem 

· not be able to identify salient aspects of a mathematical situation, particularly in word problems or other problem solving situations where some information is not relevant 

· be unable to appreciate the appropriateness or reasonableness of solutions generated 

Language Difficulties

A student with language problems in math may 

· have difficulty with the vocabulary of math 

· be confused by language in word problems 

· not know when irrelevant information is included or when information is given out of sequence 

· have trouble learning or recalling abstract terms 

· have difficulty understanding directions 

· have difficulty explaining and communicating about math, including asking and answering questions 

· have difficulty reading texts to direct their own learning 

· have difficulty remembering assigned values or definitions in specific problems 

Attention Difficulties

A student with attention problems in math may 

· be distracted or fidgety during math tasks 

· lose his or her place while working on a math problem 

· appear mentally fatigued or overly tired when doing math 

Visual Spatial or Ordering Difficulties

A student with problems in visual, spatial, or sequential aspects of mathematics may 

· be confused when learning multi-step procedures 

· have trouble ordering the steps used to solve a problem 

· feel overloaded when faced with a worksheet full of math exercises 

· not be able to copy problems correctly 

· may have difficulties reading the hands on an analog clock 

· may have difficulties interpreting and manipulating geometric configurations 

· may have difficulties appreciating changes in objects as they are moved in space 

Difficulties with multiple tasks

A student with problems managing and/or merging different tasks in math may 

· find it difficult to switch between multiple demands in a complex math problem 

· find it difficult to tell when tasks can be grouped or merged and when they must be separated in a multi-step math problem 

· cannot manage all the demands of a complex problem, such as a word problem, even thought he or she may know component facts and procedures 

Responses

Where Do I Begin?

Home and School Collaboration

Living with or teaching a child who has difficulty thinking with numbers can be an emotionally charged experience. Frustration and confusion can complicate the conversation between parents and teachers about what to do. Respect for each other and open communication can reduce tension and enable parents and teachers to benefit from each other's expertise and knowledge of the child from different perspectives. Working together, parents, teachers, and the children themselves can inform one another about how best to address the child's needs. 
Parents and Teachers Communicating about Mathematics

When you suspect a learning problem with mathematics, schedule a parent-teacher meeting to share information about the child. The following "talking points" can help structure the discussion. 

Share observations of the child's mathematics profile and discuss where the breakdown is occurring. What are the worries or concerns? Does the child have problems with a particular subskill, such as multiplication facts or division procedures. Do difficulties in memory, language, attention, sequencing, spatial ordering, or higher-order cognition seem to affect the child's math skills? 

Identify and discuss the child's strengths and interests. How can they be used to enhance his or her math skills and motivation to complete math assignments? 

Clarify the instructional program. What mathematics program or text does the class use? Discuss how that approach is working for the child. Examine and evaluate accommodations, such as extra time or a smaller number of test or homework problems. 


Acknowledge emotional reactions to the situation. Discuss how children who experience frustration or failure may become so fearful that they develop math anxiety. Some children may then turn their energy to acting out, or may withdraw from math tasks. Share strategies that have worked in the classroom and at home to help the child cope. 

Discuss appropriate next steps. Establish a plan for ongoing discussion and problem solving. Should specialists be consulted? How can you best advocate for the child? 

When a problem with math has been specified: 

· Learn more about the process of thinking with numbers from other experts, reference books, and Web sites. 

· Seek assistance from colleagues and experienced parents, professional organizations, and support groups. 

· Request that the school's special education teacher or learning specialist observe the child, then consult with you on strategies to use both in the classroom and at home. 

· Investigate the availability of professional help from math tutors or other math specialists. 
Talking with Children about their Strengths and Weaknesses

Moments of frustration as well as pride are common for children with math problems and for the adults who work with them. Some children give up and see themselves as failures; others exhibit behavior complications that relate to their difficulties with math. 

Dr. Mel Levine suggests using a process called demystification, which, through open discussion with supportive adults, helps children learn to clarify and specify their differences and understand that, like everyone else, they have strengths and weaknesses. This process creates a shared sense of optimism that the child and adult are working toward a common goal, and that learning problems can be successfully managed. The following suggestions can help parents, teachers, and learning specialists work together to demystify children's difficulties with math. 

Eliminate any stigma. Empathy can reduce children's discouragement and anxiety about their difficulties with math. Emphasize that no one is to blame, and that you know they often need to work harder than others to think with numbers successfully. Explain that everyone has differences in the way they learn. Reassure children that you will help them find ways that work for them. Share an anecdote about how you handled a learning problem or an embarrassing mistake. 

Discuss strengths and interests. Help children find their strengths. Use concrete examples, but avoid false praise. You might tell a child who seems to make friends quickly, "You're a real people person." Value children's interests. To a child who enjoys drawing, you might say, "Try drawing pictures of math problems as you solve them." Identify books, videos, Web sites, or places in the community that can help children build on their strengths and interests. 

Discuss areas of weakness. Use plain language to explain what aspect of math learning is difficult for the child. For example, you might say, "You may have difficulty completing a multi-step math problem not because you don't know your math facts, but because it is hard for you to remember the procedures for completing the problem." 

Emphasize optimism. Help children realize that they can improve -- they can work on their weaknesses and make their strengths stronger. Point out future possibilities for success given their current strengths. Help children build a sense of control over their learning by encouraging them to be accountable for their own progress. A child who has difficulty remembering multiple steps in solving a math problem, for example, can learn to use subvocalization strategies to organize and guide his or her effort. 

Teach explicit meta-cognitive strategies when needed. For some students, a teacher will need to provide direct instruction to help children think about their approach (including previewing), pursue facts, and self-monitor. Other students may need strategies to help check the precision or the reasonableness of their answers. Remember that explaining meta-cognitive approaches only once won't be sufficient for some students. They may need repeated instruction and practice in how to apply these strategies. 

Identify an ally. Help children locate a mentor -- a favorite teacher, a teacher's aide, or a neighbor -- who will work with and support them. Explain to children that they can help themselves by sharing with others how they learn best. Older children can explain the strategies that work for them, while younger ones may need adult support. Encourage children to be active partners with their allies. 

Protect from humiliation. Help children strengthen self-esteem and maintain pride by protecting them from public humiliation related to their learning differences. Always avoid criticizing children in public, and protect them from embarrassment in front of siblings and classmates. For example, do not ask children to solve math problems in front of their classmates at the chalkboard. Downplay confrontational or competitive aspects of mathematics, particularly those that create anxiety such as speed drills. Explore alternate ways of covering and assessing these skills. 
What Can I Do?

Suggestions and Strategies

You may use the following suggestions and strategies to help children who are experiencing problems with mathematics. Many of those listed are accommodations -- they work around a child's differences by offering alternative approaches to learning material. Checking work is one example of a suggestion that might help. Strategies -- more research-based methods -- are designed to specifically strengthen a weakness. From the suggestions and strategies described below, select those that you and the child think might work best. 

Maintain consistency and communication across school and home settings is vital. For example, if a tutor explains math concepts in one way, the classroom teacher takes another approach, and parents yet a third, this may compound problems rather than solve them. 

General Suggestions

Teach basic concepts using concrete objects. Let children explore number concepts by adding and subtracting objects in the room (for example, add the legs of a chair to find the number four or subtract crayons from a box). Move from concrete materials to pictorial representations to numbers (abstract representations). 

Provide specialized materials. To help children organize their calculations, have them use graph paper (or lined paper turned sideways) to keep numbers in columns. Encourage the use of scrap paper to keep work neat, highlighters for underlining key words and numbers, and manipulatives such as Cuisenaire rods, base-ten blocks, or fraction bars. 

Make your expectations explicit. Tell children the procedures you would like them to use when solving a problem, and model each procedure for them. Have a child then tell you what he is expected to do. Some students benefit by having a math notebook filled with examples of completed problems to which they can refer if they become overwhelmed or confused.

Use cooperative math-problem-solving activities. Provide opportunities for children to work in groups when solving math problems. Encourage them to share their thinking aloud as they solve problems. Reinforce efficient strategies using multiple pathways.

Provide time for checking work. Emphasize that completing math assignments is a process. Encourage children to become comfortable reviewing their work, making changes, or asking questions when they are unsure of their answers. 

Give children opportunities to connect mathematical concepts to familiar situations. For example, when introducing measurement concepts, have children measure the height of classmates and family members, or the weight of their book bags when empty and when full. Ask children to estimate the measurements (guessing how much taller the refrigerator is than the stove) before solving the problem. Point out how math is used in everyday life, such as when examining bus schedules or filling out catalogue order forms. 

Help children apply math concepts to new situations. Show children how to use percentages to understand the price of a jacket on sale at the mall or the amount of their allowance spent on snacks. 

Provide tutors. Tutors can assist children with weak math subskills (such as multiplication and division). Arrange for tutors during summer months or after school to boost performance and ensure that the child retains his skills.
Specific Strategies (Memory, Language, Attention, and Production)
Memory

Provide the technology tools needed for problem solving. Encourage children to think mathematically, even if they have not mastered basic skills. For example, let them use computer spreadsheet programs and calculators when the goal of the math activity is to develop problem-solving skills as opposed to calculation skills. 

Teach basic math facts. Use explicit instruction to promote student mastery. Put a few selected unknown facts on index cards. Put strategies for remembering on the back of the cards. Cards can be put on notebook rings. Add new facts as previous ones are learned. Build practice into lessons. Also, routinely conduct cumulative reviews of skills and knowledge to help children develop automaticity with math facts. 

Use rule books. Ask children to keep a notebook in which they write math rules in their own words. Encourage children to use rule books with classroom or home assignments by looking up the rule in the book and talking about it. Rule books could have a math vocabulary section and a strategy section for recording "tricks" that help with the operations.

Teach subvocalization as a strategy. Show children how to quietly repeat sequences (such as numbers and procedures) under their breath while working. Practice the strategy by giving them a sequence of numbers or directions and having them quietly repeat them back to you. 

Practice subskills. Help children recall math subskills (like multiplication) more automatically with the use of flashcards and drills. Play a game in which you quiz a child about math facts and record how many he answers correctly. To build motivation, have the child record her own progress each day. Together, review progress periodically. 

Teach math in more than one mode. Children respond well when math is taught in a variety of ways -- visually (such as demonstration), verbally (such as using oral explanations), and experientially (such as setting up a mock store) -- so that children have an opportunity to process and use math information in multiple ways.

Use games. To enhance active working memory, play mental math games. For example, "What two numbers can be multiplied to get 24? How many different combinations can you find?" Gradually build up a child's ability to hold a long problem (How much is 4 + 2 - 1 x 3?) in memory. Make sure the child understands the reason for playing the game. 

Review patterns. Use flash cards to review patterns, such as key words that provide clues to the operation of a word problem, or geometric patterns or shapes within complex visual designs.
Language

Focus on the information provided in word problems. Have children separate the necessary information for solving the problem from unnecessary details.

Teach mnemonic strategies for solving word problems. Choose strategies that suit the child's learning style. One strategy is TIPS: Think (read and paraphrase), Information (what numbers and information do you need in order to solve the problem), Problem (write equation), Solve.

Encourage children to put problems into their own words. Teach children to read for meaning when trying to identify the operation to use for solving a math problem. Have them verbalize the problem before trying to solve it. 

Teach math vocabulary. Review the meaning of key words and phrases commonly used in mathematics problems, such as "all" or "total" in addition problems ("How much money did they spend in all?" "What was the total amount of the grocery bill?"). To help children identify key terms in problems, ask them whether a problem requires a particular procedure, and have them underline the word or term that gave the answer away. Include new vocabulary in their rule books (see above).
Attention

Teach children how to preview an assignment. Help them to see the importance of thinking ahead before beginning the task. For example, cue them to ask, "Which math operations will I need next?" 

Teach children how to self-monitor. During a task, show children how to stop and assess how well they are progressing. For example, tell them, "Every 10 minutes you will need to stop and check your answers." Teach children to ask themselves questions such as "How is it going?" and, "Do I need to make changes?" "Does my answer make sense?" and "Does my answer match my estimate?"

Help children maintain mental energy. Allow them to take frequent breaks while completing math assignments. Suggest that they get up and walk around during these breaks. 

Teach self-checking strategies. Have students change to a different color pen when they have finished their work, becoming a "test checker" instead of a "test taker." This will help them notice their errors. For students who continue to make attentional errors in calculation, despite instruction and practice with self-checking, permit the use of a calculator for checking.

Help children stay focused. Let them choose the best place to do assignments, or allow them to listen to music if that helps their concentration.

Provide a model. Work through the mathematical problem with the child, verbalizing or demonstrating each step. Especially with homework, assist the child by doing the first problem together. 

Identify topics of interest to children. Explore mathematical concepts in relation to motivating topics, such as building a skateboard ramp, tracking a satellite's orbit around the earth, discovering how the pyramids were built, or saving money in an interest-bearing account. Ask children to help you identify topics for mathematical problems. 

Build a foundation for multi-step problems. Be sure the child understands basic one-step problems (problems requiring only one math operation) before advancing to those that require multiple operations. 

Isolate steps. Have children focus on one step at a time. For example, provide mathematical activities in which children identify only (1) what the question is asking them to find, (2) which information is necessary to answer the question, and (3) which operations should be used in solving the problem.

Complete each step. Explain to children that even good problem solvers rarely skip steps when solving problems, though they may appear to. 

Reduce the amount of data on a page. Children with spatial problems often become overwhelmed by large amounts of visual data on a page. Reduce the number of math problems or the number of diagrams to interpret per page. Remove unessential visual features.


Have children draw pictures to represent what is going on in a math problem. Suggest they draw representations of objects from the problem (for example, three shirts, a 6-by-12 foot garden plot). 

Make auxiliary tools available. Provide calculators, graph paper for aligning numbers, or templates for tracing geometric shapes.

Production

Because math difficulties can affect a child's performance and ability to get work done, the following strategies are designed to help children improve their organization skills, work habits, and overall production.

Use assignment books. Teach children to use assignment books and "To Do" lists to keep track of their short- and long-term assignments, tests, and quizzes. Use peers to help monitor other children's assignment books. Most schools have a "homework hotline" on voicemail or homework posted on the school Web site. These resources provided by the school can help you support a student who does not yet record assignments consistently without reminders. 

Provide models of assignments and criteria for success. Give children a clear sense of how a final product might look by showing examples and sharing exemplary products (such as providing a workbook of sample problems completed correctly). You might make work from last year available and draw the children's attention to specific qualities of the work (for example, "Notice how lining up the columns makes the problem easier to understand."). Do not, however, compare children's work with that of peers or siblings. 

Build in planning time. Give children five minutes of planning time before beginning an assignment. Provide guidance in effective planning when necessary. 

Use stepwise approaches. Require children to break down tasks into parts and write down the steps or stages. Compile steps of frequent tasks into a notebook for easy reference during work assignments. For long-term assignments, provide a due date for each step of the assignment.

Teach proven strategies. Provide children with specific age-appropriate strategies to use in checking work. For example, use TIPS: Think (read and paraphrase), Information (what numbers and information do you need in order to solve the problem?), Problem (write equation), Solve. Children can create a reminder card to keep on their desk or in their assignment book for quick reference to the strategy. 

Stress the importance of organization. Have children preview an assignment and collect the materials they will need before starting it. Guide children in keeping their materials and notebooks organized and easily accessible. In middle and high school, conduct intermittent "notebook checks" and grade organization and completion. At the beginning of the school year and a week before each check, give a list of requirements. Emphasize the positive impact that organization and preplanning will have on the completed project or assignment. By grading organization, you will emphasize its value in the learning process.

Let children wait to turn in work. The day before an assignment is due, have children review their work and check it with a parent. This will give the children enough perspective to catch errors or add more details and produce better results in the end. 

Encourage self-evaluation. Set a standard of work quality or criteria for success for children to follow, and allow them to self-assess the quality of their work before turning it in. If the grade matches the child's appraisal, give extra points for good self-assessment. Rubrics are one way for students to assess their own work.

Set goals and record progress. Have children set a short-term goal, such as completing all homework for the week. Record their daily progress toward the goal for children to observe. Graphic recording, such as plotting their own line graphs, may be particularly reinforcing for some children. Reward improvement at home.

Practice estimating. Children may benefit from estimating answers to math problems and science experiments. Stress the real-life benefits of estimating and understanding what the correct answer might look like. 

Eliminate incentives for frenetic pacing. Remove any positive reinforcement for finishing first. State the amount of time a task should take. This will slow down children who work too quickly and will speed up children who work too slowly.

Provide consistent feedback. Create a feedback system so children understand which behaviors, actions, or work products are acceptable and which are not. Use specifics to praise good work and recognize when children use strategies effectively. Say, for example, "I like the way you drew a table to help explain the problem," or "Asking to take a break really seemed to help you come back and focus." 

Try a mentor. Some children may benefit from a mentor who will work with them to analyze their academic progress, brainstorm alternative strategies, and provide recognition of progress. The mentor must be seen as credible, and may be an individual from either inside or outside the school.
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