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  The Use of Worksheets in Early Childhood Mathematics Education1

                Abstract

Learning to write numbers is embedded in a socio-cultural practice that allows individuals to 

function in most societies. Many studies (Bialystok & Codd, 1996; Hughes, 1986; Kato, Kamii, 

& Nagahiro, 2002) have explored how young children use their own ways to represent numbers 

from a simple and concrete way to one that is more complex and abstract. However, 

children are expected to develop the ability to print conventional numbers, also known 

as numerals, from very early ages. Consequently, many early learning settings expose 

children to the use of mathematical worksheets to accomplish this outcome. Resting on 

a socio-cultural framework, this paper will discuss factors such as educatorsÕ 

mathematical knowledge and accountability pressures to explore why mathematical 

worksheets are still a common practice in early mathematics education. Based on the 

same framework, suggestions for practice will be shared. 

              

 Literature Review

What is a worksheet?

 Mathematical worksheets involve children doing repetitive non-problematic 

exercises that, according to Van de Walle (2001), give a false appearance of 

mathematical understanding. A clear example given by Van de Walle is helpful in 

understanding what a worksheet involves: ÒThe task is to record the number of tens, the 

number of ones and the amount in all. It is quite easy for the child to count the sticks, put that 

number in the first blank, count the cubes, put the number in the ones blank, and then copy these 
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two digits side by side in the final blank. This can be done with no understanding of tens and 

ones at allÓ (2001, p.4). 

 Van de Walle (2001) explains that number understanding cannot be accomplished by the 

mere completion of a worksheet. According to Van de Walle, the drills that appear in most 

worksheets do not help students develop new ideas, concepts, or skills. For Van de Walle, drills 

typically build on numerous similar exercises and students repeat them through the worksheets. 

When students use worksheets, they learn only one way to answer without any consideration for 

alternatives. 

 Sue Grossman (2002) believes that worksheets are not developmentally 

appropriate for young children. According to Grossman, worksheets have only one right 

answer and when children are not sure about the answer, they stop taking risks and start 

guessing different responses (2001). Grossman also suggests that worksheets are the 

chosen tool that facilitates demonstrating childrenÕs learning of concepts in different 

areas of development. Overall, early childhood educators (ECEs) who express a strong 

commitment to academics are the ones who approve the use of worksheets, also known 

as ready-made activities (Sun Lee & Ginsburg, 2007). According to Grossman (2002), 

activities like worksheets at young ages accelerate children too quickly into abstract 

skills and learning of isolated concepts. In addition, Kamii (1985) states that 

Òworksheets encourage obedience, passivity, and the mechanical application of 

techniquesÓ (p.120).

 Many mathematical resources and mathematics assessments are also based on 

childrenÕs capabilities to complete a mathematical worksheet. Most of these worksheets 

have the intention of practicing writing conventional numbers (also known as numerals). 

Some examples of the types of worksheet tasks presented to young children include the 

repetition of numerals between two parallel lines, using dotted lines to trace conventional written 

numbers, as well as counting various objects and writing Òhow manyÓ in the empty boxes 

provided. 
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Why are worksheets not developmentally appropriate at young ages? 

 The use of worksheets to write conventional numbers appears to be an unproductive 

strategy to teach number representation to young children. Why?

 Number printing implies the use of symbolic notations. Many studies (Bialystok & Codd 

1996, 2000; Hughes 1986; Sinclair, 1982; Teubal, 2004) suggest that symbolic understanding 

evolves gradually and that symbols become meaningful with time. In other words, the abstract 

relationship among objects and symbols is something that children learn progressively during the 

first six years of life. According to DeLoache (2004), Òsymbols are a characteristic of humans. A 

vital function of symbols is to enable humans to acquire information without direct 

experience. Our vast store of cultural knowledge exists because we can learn through 

symbolic representationÓ (p.68). For DeLoache, intention and communication are at 

the basis of symbols and children need to figure out how people intend symbols to be 

interpreted. 

 According to DeLoache (1995a, 1995b, 1997, 1999, 2004; DeLoache & 

Marzolf, 1992), understanding of the abstract relation among symbols and what they 

represent is quite difficult to achieve at young ages. During the first periods of life, 

children understand symbols as objects itself and it seems that the younger the child, 

the more inclined the child is to do so (DeLoache, 2004). 

 In addition to the development of the symbolic domain, young children are also 

developing number concept ideas (Piaget, 1962, 1945; Piaget & Inhelder, 1983, 1971). 

According to Piaget, the construction of number concept develops gradually between 

two and seven years of age. Children at a pre-operational stage (3Ð5 years old) 

represent the idea of numbers in their own way, according to their levels of abstraction. 

Based on PiagetÕs ideas, a study conducted by Kato, Kamii, and Nagahiro (2002) showed how 

the level of representation is related to the level of abstraction. These researchers assessed 

children's level of abstraction through conservation tasks and related the levels to levels of 

number representation. Their findings suggested that the relationship between levels of 

abstraction and of number representation was significant. The study showed that most children 
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(72%) were at the same level on both tasks: (a) conservation and (b) number representation. In 

conclusion, Kato, Kamii, and Nagahiro's (2002) study showed that if a child's level of abstraction 

is not developed enough to understand conservation, it is not developed enough to make 

representations of numbers as units.

 To summarize, to print written numbers meaningfully a child needs to be able to relate 

mentally the numeric and the symbolic domain. Based on the studies mentioned above, children 

are not quite capable before the age of six to fully understand what mathematical meaning 

numerals have. Therefore, the use of worksheets where young children have to print 

conventional numbers becomes irrelevant. The symbols as a resource to communicate and 

gather mathematical information is not fully understood, and, as a consequence, 

mathematical learning is not achieved. 

Early Childhood Mathematics Education

 Foundational mathematical skills that are optimally developed during the early 

years facilitate a personÕs later willingness to learn and believe in the value of 

mathematics for everyday living and problem solving. Many studies have shown how 

children develop cognitive and numeric ideas (Bialystok, 2000; Bialystok & Codd, 

1996; Bialystok & Martin 2003; Kamii, 2000; Kato, Kamii, Ozaki, & Nagahiro 2002; 

Piaget, 1945, 1962; Piaget & Inhelder, 1971). However, there is a lack of educational 

research in this area and the contents and outcomes of early childhood mathematics 

education (ECME) are still not clear. Many early mathematical domains such as number 

sense and operations, as well as number printing are still under debate. 

 Copley (2004) reported that overall, ECEs feel more comfortable teaching reading 

and language skills and consider mathematics more difficult to teach. Layzer (1993) mentioned 

research in pre-school centers where time spent in math activities was less than the time spent in 

literacy activities. Other studies (Graham, Nash, & Paul, 1997), show that the fear of teaching 

math, expressed by most ECEs, is related to the limited knowledge they themselves have about 

math. Overall, inconsistency exists in the early childhood field regardless the ways of teaching 
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and scaffolding number printing (Arias de Sanchez, 2009). In general, most early mathematics 

teaching of numbers and numerals has been oriented to school preparation. Even though play and 

hands-on activities are key components of early childhood mathematics educations, there is a 

tendency to rush children into the use of symbols and conventional printing. This tendency is 

known as Ò pencil pushing.Ó According to the Plainfield Department of Curriculum, Òpencil 

pushing has helped produce generations of people who see mathematics as little elseÓ ( p. 24). 

 Most of the time, ECME has related the use of symbols to what is known in the field as 

Òacademic learning.Ó Mathematics has often been lumped with literacy under this label (Lee & 

Ginsburg, 2007 ), and many early mathematics outcomes that involve the use of 

symbols have been oriented to school preparation. Therefore, in the name of 

Òacademic learning,Ó young children are expected to practice and master the use of 

conventional written numbers before entering the school system. 

 Perhaps because of the overall tendency to isolate mathematics as an academic, 

numerals are seen as an important achievement that needs to be produced in isolation 

rather than as a cultural tool that develops progressively and requires understanding of 

specific numeric outcomes such as quantity. It appears that the timeframe for 

producing conventional written numbers is shortening, and year after year, young 

children are expected to print numerals earlier and earlier in age. Sadly, this activity is 

completed by many young children with little engagement and enthusiasm and most of 

the time with no opportunity to explore and comprehend the intention of the number 

printing (Arias de Sanchez, 2009).

 Many misconceptions about childrenÕs mathematical symbolic learning and the 

lack of pedagogical research about this matter have been affecting early childhood 

mathematical practices. As a consequence, activities that are not developmentally appropriate 

(such as mathematical worksheets) and that in general lack clear mathematical intentionality, 

have been provided to young children (Arias de Sanchez, 2009). Furthermore, accountability 

pressure caused by parents, superiors, institutionalized curriculum, and institutionalized 

assessment at other levels of schooling are requiring a need to show products and results that are 
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ignoring childrenÕs own ways to represent symbolically mathematical ideas.

Accountability and mathematical learning

 Socio-cultural perspectives and theories maintain that human development is affected by 

the impact of socio-historical conditions and societyÕs beliefs. BronfenbrennerÕs bioecological 

model (2005) supports the idea that societyÕs values and beliefs affect childrenÕs development. 

Furthermore, researchers such as Cobb (1995) and Rogoff and Chavajay (1995) describe how 

learning and cognitive development is also affected by societyÕs ideologies and beliefs.

 Most developed societies believe in the tremendous importance academic 

achievements have on individualsÕ successes. However, success is being pushed from 

early ages and in many social groups, children are being pressured by parents and the 

learning community in response to the demands of an impatient, hyper-competitive 

society (Honore, 2008). Consequently, areas like mathematics and language (commonly 

labelled as Òthe academicsÓ) receive considerable attention. New demands on how to 

educate future generations in an era of globalization have been raised, and many 

examples from different countries (Donald, Macnab, & Fran Payne, 2003; Mitchell, 

Willie, & Carr, 2008; Munn, 2006) are showing how in the last decade, the early 

childhood education field has been experiencing a tremendous pressure especially on 

curriculum delivery that avoids the whole-child perspective and supports academic 

success. In some cases, this kind of pressure in the math curriculum delivery during the 

early childhood years works against childrenÕs developmental trends and childrenÕs 

learning in mathematics (Munn, 2006). In addition, Munn describes how in the United 

Kingdom, the voice of the early education field has been diminished recently by policy 

makers who are interested in pushing academic mathematical training for children as early as 

three years old.

Implications for practice

Foundational mathematical knowledge has a tremendous impact on later school 
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achievements and on an individualÕs life. The ability to solve problems using mathematical 

thinking is crucial, for example, for artistic and economic development. From this perspective, 

mathematical knowledge is seen as a useful tool that facilitates an individualÕs day-to-day living 

and supports the ability to engage and function in different social practices. According to 

Anderson, Anderson, and Shapiro (2005), Òmathematics is seen as a social practice embedded in, 

and influenced by, particular social and cultural practicesÓ (p.8). Under this framework, 

individualsÕ abilities to use mathematical printing is understood as crucial for mathematical 

communication. It is also an important tool for memory and problem solving. Furthermore, the 

ability to print numbers helps individuals to represent larger numbers and algorithms 

for calculations. As children understand the mathematical symbolic system, they are 

able to engage in many possibilities like estimation and measuring of time and space.

 Early childhood mathematics education cannot deny the mathematical practice 

of printing numbers and it should provide appropriate contexts for children to 

experience it. Based on existing literature, it is clear that worksheets are not the way to 

support it. The mere accomplishment of a worksheet task does not signify the child's 

ability to abstract or comprehend number concepts. An activity that focus only on the 

repetition of skills does not facilitate mathematical development; therefore worksheets 

become irrelevant for young children. 

How can meaningfully mathematical context be provided? 

 This paper is based on a constructivist-socio-cultural framework supported by 

the ideas of Cobb (1994). ChildrenÕs constructivist process of making sense of 

numbers and number printing needs to be coordinated within their socio-cultural 

context. Number printing should be scaffolded to facilitate childrenÕs understanding of 

numbers as communication tools . Learning to print numbers could become a culturally 

meaningful activity. Using written numbers to communicate a message to others, printing how 

many letters each family memberÕs name has, and printing numbers in cooking recipes are some 

of the many examples that involve the use of numerals as cultural tools. At early ages, 

worksheets interrupt this opportunity as well as the opportunity to explore other symbolic 
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mathematical tools. At the same time, and regardless of the early childhood philosophy adopted, 

a key focus should be on childrenÕs developmental trends. ECEsÕ mathematical knowledge 

should be supported by a clear understanding of how children think mathematical ideas about 

number and number representation. A good understanding of childÕs mathematical development 

would lead ECEs to provide quality teachable moments that would enrich play and organize 

intentional teaching. In addition, accountability pressure could be negotiated by educatorsÕ solid 

theoretical teaching framework.

 Early childhood mathematics education needs to support the idea that mathematical 

understanding is more than recognition and printing of numerals. Effective early 

childhood mathematics education should provide rich contextual opportunities for 

number printing, but contextual opportunities for number understanding should be the 

priority, especially between ages two and five. Finally, mathematics in the early years 

cannot be isolated as an academic area. As a social practice, mathematics needs to be 

included in an integrated curriculum that facilitates learning for each child. The recently 

published Prince Edward Island Kindergarten Integrated Curriculum (2008) is a clear 

example of how mathematics could be integrated with other areas of development. 

 More research is needed in order to provide educators with pedagogical tools 

about the foundational mathematical concepts that underline number sense and number 

printing. In terms of pedagogic research, exploring which are the components of 

meaningful mathematical activities could be a further question to be considered. From a 

more socio-theoretical perspective, further questions for research, such as the possible 

relation between the use of the worksheets and the frustration level of the Zone of 

Proximal Development model described by Vygotsky (1978), could be explored.

             Conclusion

 As a cultural tool, number printing is maintained by individualsÕ intentionality to print. 

By printing numbers, individuals try to convey meaning of the reality (particularly the 
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mathematical reality) through symbolic representation. In early childhood settings, this reality 

must be constructed by the educator who plays a key role as a major component of the learning 

environment. Until the need to print numbers is manifested by the child, pushing for 

conventional number printing through worksheets makes no sense. Furthermore, pushing for 

number printing is only one way to see mathematics as an academic product and mitigates 

against its cultural connections.       
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