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Understanding Number Sense Understanding Number Senseâ€” It's Importance and Research-Based Teaching That
Improve It What Is Number Sense? Number sense e.

Not a Kids Academy member yet? Kids are constantly evaluating their world and comparing objects by
quantity, size, shape, and more! But how can a parent begin teaching number sense to ensure such a concrete
understanding of math concepts? Noticing Everyday Math Nothing is more important than engaging with your
child and talking about the math you and your child experience daily. Talk about prices, budget, and quantity
at the grocery store, and show your child how you use math to manage money. Practice fractions while
cooking and baking, and take note of the shapes found in road signs and outdoors. Talking about the math
found in everyday life sets a purpose for using and performing math processes. If kids know why math is so
important in real life, they will be excited to find reasons to use it! Sometimes we impatiently want to find the
answer quickly and move on to the next task. Instead, teach your child that the most important part of solving
a problem is the way they solve it. To do this, encourage your child to look check their work and find mistakes
they might have made. This simply means kids will remember more when they talk about it. When working
with your child on a homework assignment, encourage your child to tell you how they plan to solve the
problem. During completion, have your child tell you about it each step of the way. In doing so, your child
will develop number sense as they internalize and understand the process they took to solve the problem. Dot
Cards Subtilizing is the skill that refers to instantly and visually recognizing a group of objects and knowing
the number just by looking. This is an important mental math skill that aids in solving problems, as well as
understanding numbers. Using Manipulatives Learning numbers for kids can be a tough task. Manipulatives
give your child a concrete way to represent numbers. For instance, using a number line can help kids make the
connection between addition and subtraction or practice place value. Kids can even learn subtraction by using
addition by flipping the problem around. Teaching kids multiple ways to solve problems strengthens number
sense by understanding the processes they take to solve problems. We can continue this process by asking kids
to add less or more, and teaching strategies like splitting and jumping. These strategies focus on different ways
to break down math problems to make difficult problems easy to solve mentally. Teaching these strategies
give your child one more tool to help them understand numbers inside and out. Make Estimations and
Predictions Place a favorite candy in a small container, and ask your child to estimate how many candies are in
the bowl. Kids can solidify their number sense by making estimations and predictions based on observations.
Moreover, your child will make the connection between quantity and numbers, sharpening their number sense.
Like many adults, for some kids, math can be a source of frustration and anxiety. When your child has a solid
understanding of numbers and how they work, your little learner will have a foundation for future math
success!
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2: 8 Strategies to Teach Number Sense to Pre-K and Elementary School Kids
Number Sense Eddie Gray & David Tall are two British researchers who worked with students, aged 7 to 13, who had
been nominated by their teachers as being low, middle or high achieving students. All of the students were given
number problems, such as adding or subtracting two numbers.

Fostering the Development of Whole-Number Sense: To teach math, you need to know three things. You need
to know where you are now in terms of the knowledge children in your classroom have available to build
upon. You need to know where you want to go in terms of the knowledge you want all children in your
classroom to acquire during the school year. Finally, you need to know what is the best way to get there in
terms of the learning opportunities you will provide to enable all children in your class to achieve your stated
objectives. Although this sounds simple, each of these points is just the tip of a large iceberg. Each raises a
question e. Each also points to a body of knowledge the iceberg to which teachers must have access in order to
answer that question. In this chapter, I explore each of these icebergs in turn in the context of helping children
in the primary grades learn more about whole numbers. Readers will recognize that the three things I believe
teachers need to know to teach mathematics effectively are similar in many respects to the knowledge teachers
need to implement the three How People Learn principles see Chapter 1 in their classrooms. This overlap
should not be surprising. Because teaching and learning are two sides of the same coin and Page Share Cite
Suggested Citation: Teaching Mathematics in the Primary Grades. History, Mathematics, and Science in the
Classroom. The National Academies Press. Thus when I address each of the three questions raised above, I
will at the same time offer preschool and elementary mathematics teachers a set of resources they can use to
implement the three principles of How People Learn in their classrooms and, in so doing, create classrooms
that are student-centered, knowledge-centered, community-centered, and assessment-centered. Addressing the
three principles of How People Learn while exploring each question occurs quite naturally because the bodies
of knowledge that underlie effective mathematics teaching provide a rich set of resources that teachers can use
to implement these principles in their classrooms. Thus, when I explore question 1 Where are we now? When
I explore question 2 Where do I want to go? Finally, when I explore question 3 What is the best way to get
there? Because the questions I have raised are interrelated, as are the principles themselves, teaching practices
that may be effective in answering each question and in promoting each principle are not limited to specific
sections of this chapter, but are noted throughout. By asking this set of questions every time I sat down to
design a math lesson for young children, I was able to push my thinking further and, over time, construct
better answers and better lessons. If each math teacher asks this set of questions on a regular basis, each will
be able to construct his or her own set of answers for the questions, enrich our knowledge base, and improve
mathematics teaching and learning for at least one group of children. By doing so, each teacher will also
embody the essence of what it means to be a resourceful, self-regulating mathematics teacher. The questions
themselves are thus more important than the answers. But the reverse is also true: Page Share Cite Suggested
Citation: I now turn to the answers I have found useful in my own work with young children. By addressing
question 2 Where do I want to go? While individual children differ a great deal in the rate at which they
acquire number knowledge, teachers are charged with teaching a class of students grouped by age. It is
therefore helpful in planning instruction to focus on the knowledge typical among children of a particular age,
with the understanding that there will be considerable variation. This is true even at the preschool level. For
each grade level, the knowledge to be taught is prescribed in several documentsâ€”the national standards of
the National Council of Teachers of Mathematics NCTM , state and district frameworks, curriculum
guidesâ€”that are not always or even often consistent. Deciding what knowledge to teach to a class as a whole
or to any individual child in the class is no easy matter. Many primary school teachers resolve this dilemma by
selecting number sense as the one set of understandings they want all students in their classrooms to acquire.
This makes sense in many respects. In the NCTM standards, number sense is the major learning objective in
the standard numbers and operations to which primary school teachers are expected to devote the greatest
amount of attention. Although most teachers and lay people alike can easily recognize number sense when
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they see it, defining what it is and how it can be taught is much more difficult. But we only need three more
[taking away one finger from one hand to demonstrate]. So the answer is seven. It will be obvious to all
kindergarten teachers that the responses of both children provide evidence of good number sense. The
knowledge that lies behind that sense may be much less apparent, however. What knowledge do these children
have that enables them to come up with the answer in the first place and to demonstrate number sense in the
process? The knowledge that Alex and Sean demonstrate is not limited to the understandings enumerated
above. It includes computational fluency e. Sean and Alex also demonstrate impressive metacognitive skills e.
Finally, children who demonstrate this set of competencies also show an ability to answer questions about the
joining of two sets when the contexts vary considerably, as in the following problems: The ability to apply
number knowledge in a flexible fashion is another hallmark of number sense. Each of the components of
number sense mentioned thus far is described in greater detail in a subsequent section of this chapter. First, as
mentioned above, it enables children to make sense of a broad range of quantitative problems in a variety of
contexts see Box for a discussion of research that supports this claim. Consequently, this network of
knowledge is an important set of understandings that should be taught. In choosing number sense as a major
learning goal, teachers demonstrate an intuitive understanding of the essential role of this knowledge network
and the importance of teaching a core set of ideas that lie at the heart of learning and competency in the
discipline learning principle 2. Having a more explicit understanding of the factual, procedural, and conceptual
understandings that are implicated and intertwined in this network will help teachers realize this goal for more
children in their classrooms.
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Find this Pin and more on Math - Number sense by Sheri Betteridge. Common Core Math Standard: "Represent addition
and subtraction with This activity relates to the NCTM standard of modeling situations that involve the addition and
subtraction of whole numbers.

The Number Sense The number sense is not the ability to count, but the ability to recognize that something has
changes in a small collection. Some animal species are capable of this. The number of young that the mother
animal has, if changed, will be noticed by all mammals and most birds. Mammals have more developed brains
and raise fewer young than other species, but take better care of their young for a much longer period of time.
Many birds have a good number sense. If a nest contains four eggs, one can safely be taken, but when two are
removed the bird generally deserts. The bird can distinguish two from three. The goldfinch almost always
confused five and four, seven and five, eight and six, and ten and six. Another experiment involved a squire
who was trying to shoot a crow which made its nest in the watchtower of his estate. The squire tried to
surprise the crow, but at his approach, the crow would leave, watch from a distance, and not come back until
the man left the tower. The squire then took another man with him to the tower. One man left and the other
stayed to get the crow when it returned to the nest, but the crow was not deceived. The crow stayed away until
the other man came out. The experiment was repeated the next day with three men, but the crow would not
return to the nest. The following day, four men tried, but it was not until that next day with five men that the
crow returned to the nest with one man still in the tower. Some species of wasp always provide five, others
twelve, and others as high as twenty-four caterpillars per cell. They tend to use the quantities one, two and
many-which would include four. The same age child can usually reassemble objects that have been separated
into one group again. It may include many things, but the ability to count is very much one of them. Counting,
which usually begins at the end of our own hands or fingers, is usually taught by another person or possibly by
circumstance. It is something that we should never take lightly for it has helped advance the human race in
countless ways. The number sense is something many creatures in this world have as well as well as we do.
We are born with the number sense, but we get to learn how to count.
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4: , Rounding Decimals, Number and Number Sense - Math Curriculum
Math Curriculum. Fifth Grade. , Rounding Decimals, Number and Number Sense , Equivalent Periods of Time,
Measurement and Geometry. Number and Number.

Determining the reasonableness of results; Prediction; Reflection 1. Students in your class that have good
number sense would demonstrate most of the following characteristics: Possess a number of different ways
that they could select from for completing calculations 4. The ability to select an appropriate strategy for
solving a calculation or problem 4. Be able to check answers via a number of different strategies, such as with
a calculator, paper and pencil or with mental computation 4. Use estimates to gain a rough idea of an answer
and know when estimating is effective 2. Generally possess a feeling of competence and comfort with
numbers in a variety of contexts 1. The ability to make sense of varied number situations 2. Determine
reasonableness of answers and results 2. Know of the relationships that can occur between numbers, such as
with the four operations of addition, subtraction, multiplication and division and how individual numbers can
relate to others in a variety of ways 1. Students in your class that have poor number sense would demonstrate
the following characteristics: Rely heavily on paper and pencil and calculators for performing simple
calculations in varied situations, such as determining half price of an item in a shop or using a standard
algorithm for a calculation that could be completed mentally 4. Does not check to see if the answer obtained
would be reasonable, or in other words if it is a realistic possibility 2. Does not use estimation prior to
completing a calculation, therefore does not have an idea of whether or not the answer obtained would be
logical. May have a limited number of strategies to select from that can be used to solve problems or complete
calculations. This could lead to the selection of an inappropriate strategy for the situation. Portray a negative
attitude towards mathematics and generally have a feeling of unease. Unsure of how numbers can relate to one
another. For example does not use subtraction and addition or multiplication and division interchangeably.
Provide many opportunities for your students to make estimations prior to completing a calculation.
Opportunities to estimate should also be provided in varied situations. Before your students complete
calculations with the aid of pen and paper or calculators allow them to use mental computation. Provide
opportunities for students to discuss how they found an answer and what they actually did in their head.
Emphasise the relationships between numbers that students used. Provide many opportunities that connect
mathematics to the real world, inside and outside the classroom. This could be achieved in a number of ways,
such as: Students should be exposed to many different strategies that they can then select from to solve a
problem or determine an answer to a calculation. This could also include knowing which strategy would be
best suited for a particular situation. Make available many opportunities for students to discuss the different
ways they use to compute in varied situations. Encourage students to explain their reasoning out loud so that
other students are exposed to many different ways. For example how many different ways they could add two
numbers, or the different ways that people determine the football scores 6 goals, 5 behinds, how many points
scored altogether? The abovementioned activities are effective as they: Students become exposed to many
different ways that problems and calculations could be solved.
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5: Guide to Help Your Students Develop Number Sense | Top Notch Teaching
Conventions for number and time formats In many interpretation and formatting functions it is possible to set the format
for numbers and dates by using a format code. This topic describes the conventions used to format a number, date,
time, or time stamp.

July 26, S. My 8 year old daughter loves it! Everyone there is patient and kind and willing to face any
challenge your child may bring. I am very thankful. July 25, L. She enjoys going to Mathnasium and would
like to continue! July 24, J. I was fairly skeptical and this summer experience has far exceeded my
expectations. The tutors are fantastic! July 7, G. Great staff, great format, and both my kids really enjoy going.
Both seem to be progressing and enjoying their time there in the short time they have been attending. May 20,
T. Mathnasium has really helped her fill in the gaps from school and raised her enjoyment of the subject. Most
of the instructors she has encountered are excellent due to their patience and ability to explain concepts clearly
and have developed a great rapport with her. May 15, S. I wanted her to feel good about herself and know that
math could be easy for her if she just put in some extra work. The team at Mathnasium of La Costa is solid.
This has been well worth the investment and we plan to continue on! They take a personal interest in each
student which builds trust and self-confidence. This confidence encourages students to explore new and
advanced math concepts while developing their problem solving techniques. March 23, M. Staff is friendly
and seem knowledgeable. Elijah is very motivated by incentives. I like that additional hw is not given.
Schedule is open 6 days a wk making it really easy to fit into our busy schedule. It never seems too crowded.
Way better then kumon.
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An intuitive sense of number begins at a very early age. Children as young as two years of age can confidently identify
one, two or three objects before they can actually count with understanding (Gelman & Gellistel, ).

Friedman also contrasted two theories for a sense of time: This posits a memory trace that persists over time,
by which one might judge the age of a memory and therefore how long ago the event remembered occurred
from the strength of the trace. This conflicts with the fact that memories of recent events may fade more
quickly than more distant memories. The inference model suggests the time of an event is inferred from
information about relations between the event in question and other events whose date or time is known. This
theory alleges that the brain can run multiple biological stopwatches at one time depending on the type of task
one is involved in. The location of these pulses and what these pulses actually consist of is unclear. Specious
present The specious present is the time duration wherein a state of consciousness is experienced as being in
the present. Clay in E. Robert Kelly , [9] [10] and was further developed by William James. In "Scientific
Thought" , C. Broad further elaborated on the concept of the specious present and considered that the specious
present may be considered as the temporal equivalent of a sensory datum. There is some evidence that very
short millisecond durations are processed by dedicated neurons in early sensory parts of the brain [14] [15]
Professor Warren Meck devised a physiological model for measuring the passage of time. He found the
representation of time to be generated by the oscillatory activity of cells in the upper cortex. His model
separated explicit timing and implicit timing. Explicit timing is used in estimating the duration of a stimulus.
Implicit timing is used to gauge the amount of time separating one from an impending event that is expected
to occur in the near future. These two estimations of time do not involve the same neuroanatomical areas. For
example, implicit timing often occurs to achieve a motor task, involving the cerebellum , left parietal cortex ,
and left premotor cortex. Explicit timing often involves the supplementary motor area and the right prefrontal
cortex. The brain must learn how to overcome these speed disparities if it is to create a temporally unified
representation of the external world: To accomplish this, it must wait about a tenth of a second. In the early
days of television broadcasting, engineers worried about the problem of keeping audio and video signals
synchronized. Then they accidentally discovered that they had around a hundred milliseconds of slop: He goes
on to say that "This brief waiting period allows the visual system to discount the various delays imposed by
the early stages; however, it has the disadvantage of pushing perception into the past. There is a distinct
survival advantage to operating as close to the present as possible; an animal does not want to live too far in
the past. Therefore, the tenth-of- a-second window may be the smallest delay that allows higher areas of the
brain to account for the delays created in the first stages of the system while still operating near the border of
the present. This window of delay means that awareness is postdictive, incorporating data from a window of
time after an event and delivering a retrospective interpretation of what happened. Tachypsychia A temporal
illusion is a distortion in the perception of time. Time perception refers to a variety of time-related tasks. Short
list of types of temporal illusions: People tend to recall recent events as occurring further back in time than
they actually did backward telescoping and distant events as occurring more recently than they actually did
forward telescoping. Shorter intervals tend to be overestimated while longer intervals tend to be
underestimated Time intervals associated with more changes may be perceived as longer than intervals with
fewer changes Perceived temporal length of a given task may shorten with greater motivation Perceived
temporal length of a given task may stretch when broken up or interrupted Auditory stimuli may appear to last
longer than visual stimuli [23] [24] [25] [26] Time durations may appear longer with greater stimulus intensity
e. The kappa effect can be displayed when considering a journey made in two parts that take an equal amount
of time. Between these two parts, the journey that covers more distance may appear to take longer than the
journey covering less distance, even though they take an equal amount of time. Eye movements and
"Chronostasis"[ edit ] The perception of space and time undergoes distortions during rapid saccadic eye
movements [29] Chronostasis is a type of temporal illusion in which the first impression following the
introduction of a new event or task demand to the brain appears to be extended in time. This elicits an
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overestimation in the temporal duration for which that target stimulus i. This effect can extend apparent
durations by up to ms and is consistent with the idea that the visual system models events prior to perception.
One common example is a frequent occurrence when making telephone calls. After grasping a new object,
subjects overestimate the time in which their hand has been in contact with this object. Oddball effect[ edit ]
The perception of the duration of an event seems to be modulated by our recent experiences. The effect seems
to be strongest for images that are expanding in size on the retina, in other words, that are "looming" or
approaching the viewer, [39] [40] [41] and the effect can be eradicated for oddballs that are contracting or
perceived to be receding from the viewer. Awe can be characterized as an experience of immense perceptual
vastness that coincides with an increase in focus. Events appear to have taken longer only in retrospect,
possibly because memories were being more densely packed during the frightening situation. It is argued that
fear prompts a state of arousal in the amygdala , which increases the rate of a hypothesized "internal clock".
This could be the result of an evolved defensive mechanism triggered by a threatening situation. One study
assessed this concept by asking subjects to estimate the amount of time that passed during intervals ranging
from 3 seconds to 65 seconds. This difference was hypothesized to be because depressed subjects focused less
on external factors that may skew their judgment of time. The authors termed this hypothesized phenomenon
"depressive realism. This often causes people to increasingly underestimate a given interval of time as they
age. This fact can likely be attributed to a variety of age-related changes in the aging brain , such as the
lowering in dopaminergic levels with older age; however, the details are still being debated. A child will first
experience the passing of time when he or she can subjectively perceive and reflect on the unfolding of a
collection of events. This helps to explain why a random, ordinary day may therefore appear longer for a
young child than an adult. Children have to be extremely engaged i. Adults however may rarely need to step
outside mental habits and external routines. When an adult frequently experiences the same stimuli, they seem
"invisible" because already sufficiently and effectively mapped by the brain. This phenomenon is known as
neural adaptation. Thus, the brain will record fewer densely rich memories during these frequent periods of
disengagement from the present moment. Effects of drugs[ edit ] Stimulants produce overestimates of time
duration, whereas depressants and anaesthetics produce underestimates of time duration. Psychoactive drugs
can alter the judgment of time. These include traditional psychedelics such as LSD , psilocybin , and
mescaline as well as the dissociative class of psychedelics such as PCP , ketamine and dextromethorphan. At
higher doses time may appear to slow down, speed up or seem out of sequence. In a study, psilocybin was
found to significantly impair the ability to reproduce interval durations longer than 2. Stimulants can lead both
humans and rats to overestimate time intervals, [68] [69] while depressants can have the opposite effect.
Effects of body temperature[ edit ] Time perception may speed up as body temperature rises, and slow down
as body temperature lowers. This is especially true during stressful events. Experiments have shown that
sensory simultaneity judgments can be manipulated by repeated exposure to non-simultaneous stimuli. In an
experiment conducted by David Eagleman , a temporal order judgment reversal was induced in subjects by
exposing them to delayed motor consequences. In the experiment, subjects played various forms of video
games. Unknown to the subjects, the experimenters introduced a fixed delay between the mouse movements
and the subsequent sensory feedback. For example, a subject may not see a movement register on the screen
until milliseconds after the mouse had moved. Participants playing the game quickly adapted to the delay and
felt as though there was less delay between their mouse movement and the sensory feedback. Shortly after the
experimenters removed the delay, the subjects commonly felt as though the effect on the screen happened just
before they commanded it. This work addresses how the perceived timing of effects is modulated by
expectations, and the extent to which such predictions are quickly modifiable. The experimenters then showed
the flash of light instantly after the button was pressed. In response, subjects often thought that the flash the
effect had occurred before the button was pressed the cause. Additionally, when the experimenters slightly
reduced the delay, and shortened the spatial distance between the button and the flash of light, participants had
often claimed again to have experienced the effect before the cause. Several experiments also suggest that
temporal order judgment of a pair of tactile stimuli delivered in rapid succession, one to each hand, is
noticeably impaired i. However, congenitally blind subjects showed no trace of temporal order judgment
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reversal after crossing the arms. These results suggest that tactile signals taken in by the congenitally blind are
ordered in time without being referred to a visuospatial representation. Unlike the congenitally blind subjects,
the temporal order judgments of the late-onset blind subjects were impaired when crossing the arms to a
similar extent as non-blind subjects. These results suggest that the associations between tactile signals and
visuospatial representation is maintained once it is accomplished during infancy. Some research studies have
also found that the subjects showed reduced deficit in tactile temporal order judgments when the arms were
crossed behind their back than when they were crossed in front. Flash lag illusion In an experiment,
participants were told to stare at an "x" symbol on a computer screen whereby a moving blue doughnut-like
ring repeatedly circled the fixed "x" point. However, when asked what was perceived, participants responded
that they saw the white flash lagging behind the center of the moving ring. In other words, despite the reality
that the two retinal images were actually spatially aligned, the flashed object was usually observed to trail a
continuously moving object in space â€” a phenomenon referred to as the flash-lag effect. In the attempt to
disprove the first hypothesis, David Eagleman conducted an experiment in which the moving ring suddenly
reverses direction to spin in the other way as the flashed object briefly appears. If the first hypothesis were
correct, we would expect that, immediately following reversal, the moving object would be observed as
lagging behind the flashed object. However, the experiment revealed the opposite â€” immediately following
reversal, the flashed object was observed as lagging behind the moving object. A recent study tries to reconcile
these different approaches by approaching perception as an inference mechanism aiming at describing what is
happening at the present time. Neuropharmacological research indicates that the internal clock, used to time
durations in the seconds-to-minutes range, is linked to dopamine function in the basal ganglia. In his book
Awakenings, the neurologist Dr. For example, Mr E, when asked to clap his hands steadily and regularly, did
so for the first few claps before clapping faster and irregularly, culminating in an apparent freezing of motion.
When he finished, Mr E asked if his observers were glad he did it correctly, to which they replied "no". Mr E
was offended by this because to him, his claps were regular and steady. Specifically, dopaminergic systems
are involved in working memory and inhibitory processes, both of which are believed central to ADHD
pathology. This was first described in psychology by Minkowski in It has been suggested that there is usually
a delay in time perception in schizophrenic patients compared to normal subjects. These defects in time
perception may play a part in the hallucinations and delusions experienced by schizophrenic patients
according to some studies. Some researchers suggest that "abnormal timing judgment leads to a deficit in
action attribution and action perception.
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7: Number Sense | MobyMax
To help kids build number sense, start with these three strategies. Look for Math Around You. The first step toward
getting children to make sense of numbers is to see numbers as a sense-making tool.

Teachers try to convince their students that equations and formulas are more expressive than ordinary words.
But it takes years to become proficient at using the language of mathematics, and until then, formulas and
equations are in most respects even less trustworthy than commonsense reasoning. Minsky in Society of Mind,
p. It seems that our brain, as well as those of other animals, is equipped from birth with a rudimentary number
sense. Being able to perceive numbers in our surroundings has been significant to our survival, for example, in
tracking predators or selecting the best foraging grounds. In animals, these mechanisms are limited mostly to
small numbers. The mathematical level that humans have reached is by virtue of the fact that we have
developed abilities for language and for symbolic representation. With these, we have developed
representations for large numbers and algorithms for exact calculations. So arithmetic and number theories are
built on our capacity for symbolic notation as well as our nonverbal ability to represent and understand
numerical quantities. But what does innate, nonverbal, number sense exactly mean? Numerosity and
Ordinality of Infants Children, just like animals and adults, are quite accurate with very small numbers, and
they can compute approximately with larger numbers. In particular, 7-month old infants were presented with
two photographs of two or three items accompanied with two or three drumbeats. The infants looked longer at
the photos with the number of items matching the number of drumbeats, indicating intuition of quantities up to
3 or 4 and suggesting at the same time that this ability for numerosity abstraction is neither visually nor
auditory based Geary Nevertheless, the experimental results mentioned above did not indicate that infants
perceived that 2 is more than 1 or 3 is more than 2. That awareness of ordinal relationships between
numerosities ordinality is developed slowly across small values up to three or four in the first 18 months of
life Geary The ability to understand even small quantities numerosity from the first months of life therefore
indicates that there is an innate mechanism for number sense which can provide the seed for further
development of numerical skills and abilities. Numbers, Number Words and Counting The notions of numbers
and counting dates back to prehistory, and all tribes or societies, however simple, have some system of
counting. With the invention of writing, symbols were found to represent the numbers. Different methods of
representing numeric symbols were invented, but the most common one was the division in groups of ten.
Chinese and Asian languages based on ancient Chinese are organized such that the numerical names are
compatible with the traditional base numeration system. So spoken numbers correspond exactly to their
written equivalent: The more complicated the number word system is, the harder it is for children to learn the
counting sequence. An interesting system is that of the Oksapmin Saxe , a horticultural society in Papua New
Guinea, where counting and numerical representations are mapped onto 27 body parts Figure 1. Oksapmin
counting system, based on 27 body parts Saxe For example, Asian children have a better understanding of the
base concept than their first grade American peers. The ability to keep more number words in short-term
memory seems to influence early mathematical skills which require counting, for example in problems of
simple addition. How quickly those associations happen vary across different cultures as they are influenced
by linguistic factors. Counting Principles It should be emphasized that there is no reason to require a child to
use conventional count words in the conventional order. It can be safely assumed that there is a need for a set
of unique tags to tick off the items in a collection, during the counting process, using these tags in a fixed
order. The set of number words meets these criteria, but then so do other sets of tags, like the alphabet. It is
noteworthy that many languages have used the alphabet as count word tags, for example, Greek and Hebrew.
Tags need not even be verbal. They may be idiosyncratic entities, including short-term memory bins Gelman
and Galistel In any case, independent of the kind of counting tags, whether they are number words, the
alphabet or other child-dependent sequence, five principles govern and define counting. The first three deal
with rules of procedure, or how to count; the fourth with the definition of countables or what to count and
finally the fifth involves a composite of features of the other four principles. We will mention briefly the five
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counting principles that are based on the influential work of Gelman and Galistel Gelman and Galistel The
one-to-one principle This principle emphasizes the importance of assigning only one counting tag number
word, alphabet element, or other to each counted object in the array. For example, the child should never state
"one, two, two. This simply means that every item being counted needs to be transferred from the
to-be-counted category o the counted category partitioning while a distinct tag must be set aside, not to be
used again in the counting sequence tagging. Children employ many strategies to facilitate the coordination of
partitioning and tagging, pointing to the objects and stating at the same time the associated number word is a
common one. The stable-order principle Counting involves more than the ability to assign arbitrary tags to the
items in an array. The counting tags chosen must be arranged in stable i. For example, the child might count
three objects stating "one, three, four" and four objects by stating "one, three, four, five. It seems likely that
the cardinal principle presupposes the one-to-one principle and the stable-order principle and therefore should
develop after the child has some experience in selecting distinct tags and applying those tags in a set. The
abstraction principle The realization of what is counted is reflected in this principle. A child should realize that
counting could be applied to heterogeneous items like toys of different kinds, color, or shape and demonstrate
skills of counting even actions or sounds! There are indications that many 2 or 3 year olds can count mixed
sets of objects. The order-irrelevance principle The child has to learn that the order of enumeration from left to
write or right to left is irrelevant. Consistent use of this principle does not seem to emerge until 4 or 5 years of
age German and Galistel It seems that the innate, primitive mechanism of number understanding and counting
needs constant refinement through practice and experience. Minsky states that younger children possess
adequate knowledge about amounts and numbers. However, they lack knowledge about their knowledge or
"they have not acquired the checks and balances required to select or override their hordes of agents with
different perceptions and priorities. Early Arithmetical Skills Starkey showed that very young children could
represent numerical quantities without the use of language. Even more importantly, they could understand that
addition increases the numerosity of the set of items, while subtraction does the opposite. Starkey used a box
where a child could search for tennis balls without being able to look inside. Children were shown a small set
of balls put into the box, and then asked to retrieve that set of balls. When children were shown an additional
placement or removal of 1 to 3 balls and then asked to search for the set of balls, the question was whether
they would retrieve the number of balls placed originally, or whether they would search for the number of
balls after the addition or subtraction. Nearly all month-old children searched for the set of balls after the
addition or removal, signifying that they could understand the result of a simple addition or subtraction of up
to 4. Moreover, the above experiment did show a deficiency for more complex addition and subtraction
problems, at the preverbal stage of children life. Baroody and Ginsburg and others suggested that children
adapt their already-existing counting skills and knowledge to problems requiring addition and subtraction.
Verbal counting seems to be a very reasonable arithmetical strategy, given that basic nonverbal skills of
children appear to be applicable to only small values Geary In early preschool years, object counting using
manipulatives is common. Children solve simple addition and subtraction problems by counting the whole set
for the case of addition or the remaining set in the case of subtraction of objects. Manipulatives can be our
fingers or other body parts, like in the case of the Oksapmin. They help keeping track of what has already been
counted and involve special techniques for problem solving. For example, a student can solve "" by raising the
fingers of the two hands, folding three and counting the rest. Verbal counting is a more mature technique,
where the child uses neither fingers nor objects, but monitors the process using only short-term memory.
Counting is an important exercise for children. It helps them explore the relationships between numbers.
Reflecting on number ordinality and realizing that smaller numbers are included within bigger numbers helps
them modify their problem solving strategies. This pattern of calculation therefore has its origins in the early
counting explorations of every child. Because of its great importance and heavy use, the counting
problem-solving strategy is an established, prominent skill even for adults. The structure of the number words
plays a significant role, as explained previously. Children with a better number sense are able to decompose
numbers into smaller groups, usually around powers of 10 or 5, depending on the kind of the problem, or
regroup them later, simplifying their problem solving strategies. Number regrouping and decomposition
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derived facts accelerate problem solving and improve number understanding. Practice and success in
arithmetical operations form experience in terms of long term memory storage of basic facts about numbers. It
should be noted that children do not first solve simple numerical problems exclusively by means of finger
counting, then exclusively through verbal counting, and finally through memory retrieval of facts about
numbers, known from similar problems solved in the past. Rather, children have available to them a variety of
all the above problem-solving strategies. As more arithmetical operations are performed, the available
strategies are modified, some are complemented, some are abandoned, while some new ones are constructed
from bits and pieces of existing procedures, depending on the new goals the child has set goal-directed
behavior. Again, it should be underlined that we are talking about a general shift, not a complete sacrifice of
simple, primal problem-solving strategies like finger counting in favor of newer, more sophisticated ones like
direct memory retrieval. The strongest influence on arithmetical development is formal education, which can
lead to the development of skills that would not have emerged in a more natural environment, without formal
instruction. We emphasize the importance of education in arithmetical and therefore mathematical
development, as it is claimed by recent neuropsychology research that "every human being is endowed with a
primal number sense, an intuition about numerical relations. Whatever is different in adult brains is the result
of successful education, strategies, and memorization" Dehaene However, if formal education is so important
for arithmetical-mathematical development and achievement, why do so many schoolchildren fear
mathematics? Numbers and arithmetic and therefore mathematics are part of our everyday life, but why do
they seem de-contextual from commonsense and human life when they are taught in classrooms? Moreover,
how can modes of teaching affect ways of thinking about numbers? Traditional approach Traditional
arithmetic curricula focus on the acquisition of basic numerical skills such as number order and counting,
addition and subtraction facts, place value, as well as algorithms and procedures for complex addition and
subtraction. Emphasis is placed on the dissemination of formal definitions, easily understood by the students
who are viewed as "blank slates" onto which information is etched by the teacher, in a didactic manner
Goodrow The character of that information is mainly procedural knowledge about standard algorithms and
methods for arithmetic problem solving. With this "authoritative" pedagogy of arithmetic, children ought to
start thinking in a certain way in order to solve numerical problems. Therefore, students might be forced to
change their own way of thinking. We think that this approach restricts the variety of useful representations
for mathematical thinking. In order to address the above problem, new mathematics curricula have been
introduced, based on the Piaget theory of Constructivism. This approach suggests that logico-mathematical
knowledge, apart from empirical or social knowledge Novick , is a kind of knowledge that each child must
create from within, in interaction with the environment, rather than acquire it directly almost "being donated"
from the environment. Students are viewed as thinkers with emerging theories about the world while teachers
generally refrain from teaching procedures and algorithms but instead, behave in an interactive way with the
students, encouraging them to invent their own methodologies for all four arithmetical operations Goodrow
Examples and evaluation of the two approaches Experimental research showed that students in classes using
the constructivist approach developed better number sense and at the same time came up with several different
representations of arithmetic values and expressions, leading to significantly better performance on numerical
operations, compared to their age-mates from "traditional" classes. For example, constructivist students were
able to represent the same number with several terms and more than one operation i. Performance on 2-digit
addition was more or less the same between students of the two groups, however, on 2-digit subtraction and
especially in cases with place values, the performance of constructivist students was much better. They could
use several different ways to decompose and regroup the numbers, having an excellent number sense, while
their non-constructivist age-mates were using the traditional, column-wise from right to left algorithm,
making, in a lot of cases, several mistakes with the place value, indicating a poor sense of numbers.
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8: 3 Strategies for Teaching Number Sense to Kids â€“ www.enganchecubano.comâ€™s Teacher Voice
Building number sense in first grade can seem daunting but with the right number sense activities and lessons, it can be
a lot of fun! In this post, I hope to share with you a lot of engaging number sense ideas that will help your students
continue to build their number sense all year long, no matter where they are at when they come to you from
kindergarten.

What is number sense? The term "number sense" is a relatively new one in mathematics education. It is
difficult to define precisely, but broadly speaking, it refers to "a well organised conceptual framework of
number information that enables a person to understand numbers and number relationships and to solve
mathematical problems that are not bound by traditional algorithms" Bobis, These skills are considered
important because they contribute to general intuitions about numbers and lay the foundation for more
advanced skills. Researchers have linked good number sense with skills observed in students proficient in the
following mathematical activities: How does number sense begin? An intuitive sense of number begins at a
very early age. As mental powers develop, usually by about the age of four, groups of four can be recognised
without counting. It is thought that the maximum number for subitising, even for most adults, is five.
Therefore, it may be possible to recognise more than five objects if they are arranged in a particular way or
practice and memorisation takes place. A simple example of this is six dots arranged in two rows of three, as
on dice or playing cards. Because this image is familiar, six can be instantly recognised when presented this
way. Usually, when presented with more than five objects, other mental strategies must be utilised. For
example, we might see a group of six objects as two groups of three. Each group of three is instantly
recognised, then very quickly virtually unconsciously combined to make six. In this strategy no actual
counting of objects is involved, but rather a part-part-whole relationship and rapid mental addition is used.
This type of mathematical thinking has already begun by the time children begin school and should be
nurtured because it lays the foundation for understanding operations and in developing valuable mental
calculation strategies. What teaching strategies promote early number sense? Learning to count with
understanding is a crucial number skill, but other skills, such as perceiving subgroups, need to develop
alongside counting to provide a firm foundation for number sense. By simply presenting objects such as
stamps on a flashcard in various arrangements, different mental strategies can be prompted. This arrangement
is obviously a little more complex than two groups of three. So different arrangements will prompt different
strategies, and these strategies will vary from person to person. If mental strategies such as these are to be
encouraged and just counting discouraged then an element of speed is necessary. Seeing the objects for only a
few seconds challenges the mind to find strategies other than counting. It is also important to have children
reflect on and share their strategies Presmeg, ; Mason, This is helpful in three ways: To begin with, early
number activities are best done with moveable objects such as counters, blocks and small toys. Most children
will need the concrete experience of physically manipulating groups of objects into sub-groups and combining
small groups to make a larger group. Dot cards are simply cards with dot stickers of a single colour stuck on
one side. However, any markings can be used. Self-inking stamps are fast when making a lot of cards. The
important factors in the design of the cards are the number of dots and the arrangement of these dots. The
various combinations of these factors determine the mathematical structure of each card, and hence the types
of number relations and mental strategies prompted by them. Consider each of the following arrangements of
dots before reading further. What mental strategies are likely to be prompted by each card? What order would
you place them in according to level of difficulty? Card A is the classic symmetrical dice and playing card
arrangement of five and so is often instantly recognised without engaging other mental strategies. It is perhaps
the easiest arrangement of five to deal with. Card B presents clear sub-groups of two and three, each of which
can be instantly recognised. A linear arrangement is the one most likely to prompt counting. However, many
people will mentally separate the dots into groups of two and three, as in the previous card. Card D could be
called a random arrangement, though in reality it has been quite deliberately organised to prompt the mental
activity of sub-grouping. There are a variety of ways to form the sub-groups, with no prompt in any particular
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direction, so this card could be considered to be the most difficult one in the set. Obviously, using fewer than
five dots would develop the most basic number sense skills, and using more than five dots would provide
opportunities for more advanced strategies. However, it is probably not useful to use more than ten dots. Cards
such as these can be shown briefly to children, then the children asked how many dots they saw. The children
should be asked to explain how they perceived the arrangement, and hence what strategies they employed.
What games can assist development of early number sense? Games can be very useful for reinforcing and
developing ideas and procedures previously introduced to children. Several demonstration games should be
played, until the children become comfortable with the rules and procedures of the games. Deal and Copy
years players Materials: One child deals out one card face up to each other player. The dealer checks each
result, then deals out a new card to each player, placing it on top of the previous card. The children then
rearrange their counters to match the new card. This continues until all the cards have been used. The
prediction is checked by the dealer, by observing whether counters need to be taken away or added. Increase
the number of dots on the cards. Memory Match years 2 players Materials: For example, a pair for 5 might be
Card A and Card B from the set above. Spread all the cards out face down. The first player turns over any two
cards. If they are a pair i. If they are not a pair, both cards are turned back down in their places. The second
player then turns over two cards and so on. When all the cards have been matched, the player with more pairs
wins. Use a greater number of dots on the cards. Pair a dot card with a numeral card. A pack of 20 to 30 dot
cards 1 to 10 dots in dice and regular patterns , counters. Spread out 10 cards face down and place the rest of
the cards in a pile face down. The first player turns over the top pile card and places beside the pile. The player
works out the difference between the number of dots on each card, and takes that number of counters. If one
card showed 3 dots and the other 8, the player would take 5 counters. The spread card is turned face down
again in its place and the next player turns the top pile card and so on. Play continues until all the pile cards
have been used. The winner is the player with the most counters; therefore the strategy is to remember the
value of the spread cards so the one that gives the maximum difference can be chosen. Roll a die instead of
using pile cards. Start with a set number of counters say 20 , so that when all the counters have been claimed
the game ends. Use dot cards with random arrangements of dots. The effect of instruction on the development
of computation estimation strategies. Mathematics Education Research Journal , 3, Visualisation and the
development of number sense with kindergarten children. The development of computational estimation:
Cognition and Instruction , 7, Assessment of a problem-centred second-grade mathematics project. Journal for
Research in Mathematics Education , 22, A part-part-whole curriculum for teaching number to kindergarten.
Journal for Research in Mathematics Education , 21, Characteristics of unskilled and skilled mental
calculators. Journal for Research in Mathematics Education , 18, Doing and construing mathematics in screen
space, In Perry, B. Parts, wholes, and place value: Arithmetic Teacher , 36, Mental computation and number
comparison: Their roles in the development of number sense and computational estimation. Research Agenda
for Mathematics Education: Number Concepts and Operations in the Middle Grades pp. Visualisation in high
school mathematics. For the Learning of Mathematics , 6 3 , Using number sense to develop mental
computation and computational estimation.
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9: Math for different grades | iPracticeMath
Building Number Sense K-2 Counting Activities does not need to be recounted each time. Inclusion The understanding
that a subset is part of a larger set. (3 and 7.

Friday, July 17, Building Number Sense in First Grade Building number sense in first grade can seem
daunting but with the right number sense activities and lessons, it can be a lot of fun! In this post, I hope to
share with you a lot of engaging number sense ideas that will help your students continue to build their
number sense all year long, no matter where they are at when they come to you from kindergarten. Use it A
TON. The more they see it, the better. Use the number chart as a classroom management tool! Make a
poster-sized number chart and hang it on the wall. Print out my number cards and put them in a bucket. When
students are being good or if they meet a goal you set for them , pick a student to go pick a number out of the
bucket. They bring you the number and you color it in on the number chart. Be sure to use a light colored
colored pencil or crayon so they can still see the number easily. You can bet EVERY kid is watching that chart
when it happens, looking at the numbers, and trying to figure out which ones they still need, especially as it
gets more and more filled up! Announce the number excitedly. Can someone come show me where 55 is? The
beauty is that it will take a LONG time to fill up the chart before you get a full line so you can use it as a
behavior management tool for awhile. After you get a full line, think of something fun to do as the secret prize
like an extra recess with popsicles or whatever you want to give them! Have fun math stations that use the
Chart! One of my favorite chart centers and I have a lot is Who Am I? I have this in a bunch of fun themes like
ocean animals, farm animals, bugs, zoo animals, etc. Just tell your kids that the animals have taken over the
hundreds chart and you need them to help you figure out which number the animal stole Easy but great
practice! Another chart activity I love is Race to Fill. All you need for this center is empty charts. Have
students work in partners to race to fill up the chart. They sit next to their partner and share a blank chart.
When you say GO, the first partner writes in 1 and hands it quickly to their partner who writes 2 and gets it
back to write 3 and hands it to their partner who writes Then you can move up to the charts and eventually the
chart. Oh, this is important - have students write with markers and make sure partners have a different color so
that you can see they did their equal share. Another fun game is Boxed Out. Students take turns drawing a
number and placing their color marker on the number. First person to get 5 numbers in a row in any direction
wins! You can also have them color in the number in their color crayon. Have a small group of students sit at
your teacher table. Take the stack of cards and put them upside down in front of you. Hold the first card up in
front of the 1st student at your table. If they can tell you what number it is "thirty-two" , you give them the
card. Have them separate the cards into 2 upside down piles then they each flip one at a time from their pile.
Whoever has the bigger number gets to keep both cards. Great number recognition and number sense practice!
Easy small group activity. Dice just seem to make anything more fun! For Roll A Number, they simply roll 2
dice.. So if they roll a 2 and a 3, they made Simple, effective subitizing practice, number recognition, number
writing, etc. Anything you can make seem like a game is a win! If you are counting together during calendar
pointing to a poster on the wall, stop it! Have them sit in their seats so you can walk around and ensure every
person has their finger on 1 to start. Once everyone is on 1, have them touch 1 and say "one," touch 2 and say
"two," touch 3 and say "three," etc. Only count to 20 the first few days. Spend a lot of time making sure every
student is touching the number as they say it. Do this as a math warmup every day! Once they get good at 20,
move up to 50, then , then You can also add counting by 2s, 5s, 10s, etc. It will really help them see how it
really does skip by 2 or skip by 5 or skip by 10 on the chart. Make chart puzzles! I wish I could say I thought
of it and I wish I knew who did! Print charts on a few different colors of copy paper, cut them up, and put
them into baggies as a center. I recommend only doing 1 puzzle in each color so that if the pieces get mixed
up, your students know which baggie to put them back into during cleanup. You can just give them to your
students to complete without any guidance OR give them a white NOT cut up chart to lay their pieces on top
of as a guide if they need extra help. Another fun idea is to write numbers on the back of puzzle pieces and
have them put it together. The piece puzzles from the dollar store are perfect! I have little cards that have ten
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frames, written form, objects apples , dots, and finger counting cards for numbers You can use them for so
many different things! You can pick any 2, or 3, or 4 however many they can handle! For example, have them
match the number cards 3 to the ten frame 3 dots on a ten frame card. Easy mix and match centers! Also great
for working with small groups! You can really use these over and over all year. Puzzles are also fun to match
up the different representations of a number Use cut and paste activities! Anyone who reads my blog knows I
have cut and paste activities for every math concept imaginable. Make sure they can actually count pictures or
objects and figure out how many. A lot of kids just keep counting but they need to understand that when they
are counting, when they run out of objects, they STOP and that is how many there are. Worksheets are a quick
and easy way to assess their counting skills! Use centers to practice counting One center I love because it is
self-checking are just simple counting puzzles. They simply count the object, match it to the write number,
and then write the number on their recording sheet next to that object! Another center I love for counting is
Grab It! Students simply grab a handful from the bucket and put it in front of them. Next, they guess how
many they grabbed, and write it on their recording sheet. Then, they count the objects and write the real
number in the 2nd circle. You can make it seasonal and cute or just use any math manipulative or even fun
objects like scary eyeballs at Halloween. The bigger the object, the easier the center is.. Another fun center
that your students will love is Stack It! Do your students love building towers with their math manipulatives?
Student A rolls the dice and whatever number he rolls starts his tower - so if he rolls a 3, he stacks 3 cubes and
stands them up. Student B rolls a 5 and stacks 5 cubes and stands it up. Now it gets tricky! Each time they roll,
they make that number by linking that number of cubes together first AND THEN try to connect their new
stack to their existing, standing stack and not have it fall over. They obviously want to build that tallest tower
possible without it falling over. If you cry, you never get to play again. Not sure what this center would be
called Race to Fill it Up! Each student gets a cup. On their turn, they roll the dice and put that many of
whatever the object is in their cup. First to fill their cup wins! Have the line leader start at 0 and the person
behind them says 1, next person says 2, etc. If you do 2 lines, have them race! Counting Forward from Any
Number Oh man, counting on from any starting point! This can be a tough one! With a bunch of exposure to
the chart using the number sense activites above, though, they should be able to rock it soon enough. I know, I
know.
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