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Abstract 

 Young children’s mathematic skills are important predictors of later school success. Yet, 

we know little about the mathematics exposure children receive in early childhood classrooms. 

Most early childhood education settings use a published general curriculum, and instruction is 

likely driven in part by these curricular materials. Therefore, we examine the mathematics 

activities in 15 comprehensive preschool curricula. We describe the prevalence of mathematics 

as well as the mathematical content, intentionality, and multi-step (extended) characteristics of 

these activities. We find that mathematics comprises about 14% of the total activities in the 

curricula, ranging from 5% to 90%. We find wide variation in the content, intentionality, and 

depth of the activities. Some curricula cover a more diverse range of content; others focus on 

only one or two mathematics domains. Most of the mathematics activities across the curricula do 

not involve more than 1-2 steps, and about 20% do not provide mathematical guidance for the 

teacher and students. To enhance mathematical learning, more attention is needed to the 

mathematics included in early childhood curricula. 

Key Words: Preschool Mathematics, Curricula, Early Childhood Education  
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Too Little Math for Little Kids 

Young children’s mathematics skills are important predictors of their subsequent school success 

(Claessens and Engel, 2013; Claessens et al., 2009; Duncan et al., 2007). Math skills measured at 

kindergarten entry predict not only later math achievement but also reading achievement. Young 

children are capable of learning complex and advanced mathematics (Clements and Sarama, 

2011); yet, mathematics receives scant attention in early childhood classrooms (Bachman et al., 

2018; Farran et al., 2017) 

 Nearly two-thirds of 4-year-olds in the U.S. receive some form of formal early childhood 

education (ECE), prior to kindergarten entry (NCES, 2018). Yet, little is known about what 

mathematics is taught in most preschool classrooms. The curriculum used is likely a key factor in 

determining the content and pedagogy in an ECE classroom (Klein and Knitzer, 2006). Most 

state preschool programs and all Head Start programs are required to use a published curriculum. 

However, general preschool curricula—those that are not focused on one curriculum area such as 

literacy, math, or social-emotional development—vary widely in terms of their focus and content 

(Weiland, 2016). In 2015 the National Center on Quality Teaching and Learning (NCQTL) 

issued an extensive review of available preschool curricula. The report focused on curricula and 

grouped mathematics, science and social studies, and logic and reasoning into one rating, while 

literacy received a separate rating.  

School systems, state preschool and Head Start programs, and private preschools are 

more likely to choose one of the comprehensive curricula and to derive their mathematics 

emphases from the curricular guidance. For example, in recent research on Head Start 

classrooms, 86% reported using a general, comprehensive curriculum—75% used Creative 

Curriculum and almost 11% used High Scope (Moiduddin et al., 2017). Given the widespread 

http://onlinelibrary.wiley.com/doi/10.1111/cdev.12099/full#cdev12099-bib-0052


Too Little Math for Preschool Kids 

  

 
 

4 

use of comprehensive preschool curricula and the importance of mathematics in early childhood, 

the aim of this study is to examine the mathematics content and assess the mathematical 

guidance provided for activities within the most widely used comprehensive preschool curricula. 

The findings can be used to inform curriculum developers about the quality of the mathematics 

opportunities provided in extant curricula and also to aid early childhood administrators who are 

in the position of selecting a preschool curriculum.   

Background 

 Mathematics in ECE has received growing attention from both researchers and 

practitioners. Young children are equipped to learn and practice a range of mathematics skills in 

ECE (Clements and Sarama, 2011).  Yet, research has found that teachers of young children 

report spending little time on mathematics (Engel et al., 2013; La Paro et al., 2009) and feel 

unsure or ill-equipped to teach mathematics (Ginsburg et al., 2008). Typically, teachers of 

preschool children have had little course work or training in teaching in mathematics (Ginsburg 

et al., 2014). While this evidence suggests that preschool teachers are likely not spending much 

time on math, it is also important to note that the time teachers spend on various types of 

academic content and topics may be influenced by their prescribed curriculum. Preschool 

programs and preschool teachers rely on curricula to help inform and guide their instruction. 

Thus, understanding the curricula teachers use remains an important first step in understanding 

the potential effect of preschool on children’s development.  

Research studies that have examined those curricula that are focused on specific 

academic content areas often find significant gains in skills in the targeted academic area 

(Jenkins et al., 2018). Yet most preschool classrooms rely on more general, comprehensive 

curricula, rather than curricula targeted on specific academic content (Weiland, 2016). The 
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professional literature on mathematics points to the importance of high quality activities for 

promoting children’s learning, and the value in addressing a diverse array of mathematical 

concepts (NCTM, nd). Thus, we examine and evaluate the mathematics activities in widely used 

comprehensive preschool curricula to provide a descriptive picture of the mathematics children 

likely receive in preschool classrooms using these curricula.  

Our curricular focus is important because math learning opportunities for children are 

happening very infrequently in early childhood classrooms.  For example, Bachman and 

colleagues conducted observations in 73 community-based preschool classrooms three times 

across a school year, specifically focused on math activities. They observed, on average, two 

minutes per day of mathematics activities and nearly seven times as much time on literacy. 

Moreover, 50% of the children were never observed interacting with any math materials 

(Bachman et al., 2018).  These limited math opportunities had consequences; children who had 

at least some math exposure learned more mathematics across the year.  The relatively low 

exposure to math is corroborated in studies of prekindergarten classrooms where the percentage 

in math may be somewhat higher (7 minutes) but still considerably lower than a focus on literacy 

(e.g., Farran et al., 2017). 

Increasing the children’s opportunities for math learning is important for their math skill 

acquisition. Both learning and developmental theories suggest that children acquire skills 

through interactions with their environments (Bronfenbrenner and Morris, 1998; Vygotsky, 

1978).  Children exposed to high quality mathematics opportunities in turn had higher levels of 

early mathematics skill gains (Clements and Sarama, 2011).  Both theory and research suggest 

that ECE contexts are important for children’s development, and the content that teacher’s 
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emphasize has been shown to relate to student learning gains (Engel et al., 2013). Thus, we 

expect that the mathematics in preschool curricula likely influences preschool classrooms.  

We examine general, widely-used, comprehensive curricula comparing their relative 

emphases on math activities.  Beyond merely including math activities in the curriculum, the 

domains of math covered, the intentionality and extended nature of the activities being offered 

are also critical (Clements et al., 2017; National Research Council, 2009; Stipek, 2013). “High-

quality, explicit, and sequential teaching including mathematics talk should be the core of 

children’s mathematical experiences.” (Clements et al., 2017, p. 155). The National Research 

Council (2009) report emphasized that, while important for other reasons, play-based child-

initiated activities have almost never been shown to increase children’s learning; instead children 

need intentional and sequenced instruction.   

Intentional means that the curriculum highlights for the teacher the math concepts to 

focus on, while extended mathematics means that the curriculum purposefully outlines the steps 

of taking children through learning the concepts in the activity.  The practice guide for teaching 

mathematics to young children published by the What Works Clearinghouse (WWC) 

recommends targeted, purposeful, and meaningful math instruction.  In addition, the WWC guide 

emphasizes the variety of math domains that should be covered in an early childhood class, 

including number and operations, geometry, patterns, measurement and data analysis (Frye et al., 

2013). Consequently, we examine the different areas of mathematics covered by the curricular 

activities; we evaluate the expressed intentionality of the activities, and we note how extended 

the activities are, in other words, the number of steps outlined for the learning sequence in each 

activity.  

Research Questions 
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Preschool curricula can shape how and what mathematics content young children are taught; yet, 

we know surprisingly little about the mathematics activities in existing comprehensive preschool 

curricula. We plan to address this gap by asking the following questions:  

1. How prevalent is mathematics in widely used comprehensive preschool curricula?  

2. What is the mathematical content of the activities in these curricula?  

3. Are the mathematical activities intentional and multi-step?  

To address these questions, we examine the mathematics activities in 15 widely used 

comprehensive preschool curricula recommended by the National Head Start Association.  

Data 

The mathematics activities reviewed in this study come from 15 curricula recommended 

in the 2015 NCQTL report supported by the National Head Start Association. We do not include 

any curricula that target specific skills or domains.1  The 2015 NCQTL report provides ratings 

and recommendations for the curricula examined here, but the report does not examine 

mathematics as a separate domain. We used the most recently published version available in the 

2019.  In addition, in cases in which a curriculum had versions for different age ranges, we 

focused on the version for 4-year-old children. We accessed many of these curricula through our 

university libraries. However, in two cases we purchased copies; and in one case we received a 

complimentary copy for the purpose of this research. Twelve of the 15 curricula are listed in 

Table 1; two curricula contained no mathematics activities—Core Knowledge and Innovations. 

Innovations has a list of mathematics manipulatives that a teacher could ask a director to provide 

 
1 One exception is High Scope Numbers Plus which is part of the widely used comprehensive 
curriculum High Scope curriculum, although it is a standalone supplement. High Scope Numbers 
Plus much be purchased separately.  
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for the classroom, but does not have mathematics activities for the teacher to do with these 

manipulatives, and Core Knowledge provides a list of mathematics-related goals and 

mathematics vocabulary. Another curriculum, High Reach Learning, was out of print at the time 

of our coding.  Thus, our analyses focused on 12 of the 15 recommended curricula. 

Measures 

Prevalence of mathematics activities   

We relied on each curriculum to identify mathematics activities, but it became evident 

that some activities labeled as math in a curriculum did not have mathematics as their primary 

content. In many instances, these activities actually focused on science content but were grouped 

with mathematics, such as talking about mixing colors or the translucency of different objects. In 

other instances, the mathematical content was a minimal aspect of the activity with no actual 

math learning goals, such as a craft activity categorized as mathematics but with a primary 

objective of learning how to use scissors. In these cases, the activity was excluded from our 

analyses, given that our investigation examines activities in which the primary focus was 

mathematics. Appendix A reports the number of excluded activities for each curriculum. 

Mathematics content 

We coded every mathematics activity for its primary content based on the kindergarten 

Common Core State Standard (CCSS) mathematics domains (CCSS, 2019), which are similar to 

the National Council of Teachers of Mathematics (NCTM) recommended strands (NCTM, nd). 

Three of our content codes—Geometry; Operations and Algebra; and Measurement and Data—

are the same as the CCSS domains. Because the domain of Counting and Cardinality comprises a 

wide range of concepts that are a significant focus in preschool math, we parse Counting and 
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Cardinality to distinguish between Rote Counting and Numerals; Counting (Objects), Cardinality, 

and Comparing. Our mathematics content codes are also similar to the recommendations in the 

What Works Clearinghouse practice guide for the type of math content to include in early 

childhood classrooms (Frye et al., 2013. The distinction we made among math strands also aligns 

with that of other systems for coding early math content (e.g., COEMET, Sarama and Clements, 

2007), as well as with empirical evidence that counting objects is more predictive of cardinal 

knowledge than rote counting (e.g., Gunderson and Levine, 2011) and symbolic number 

knowledge and nonsymbolic number knowledge are distinct domains (e.g., Matejko and Ansari, 

2016; Rittle-Johnson et al., 2017). The kindergarten CCSS domain of Number and Operations in 

Base Ten involves only beginning to work with the numbers 11-19 in kindergarten, and therefore, 

we did not have a code specific to Base Ten concepts for preschool activities.  

The codes were mutually exclusive; in cases where multiple content codes were 

applicable, we selected the one that was the clearer emphasis of the activity, based on the activity 

objective. In instances where two content areas were equally emphasized, we coded the more 

complex content area as the primary activity. For example, if an activity utilized counting and 

identified this as an objective, but the counting was used in the application of a data analysis 

activity, the primary content area would be coded as Measurement and Data.  

Rote Counting and Numerals includes numerical recognition, writing numerals, and rote 

counting.   

Counting, Cardinality, and Comparing includes counting sets of objects, comparing 

sizes of sets, ordering, or other activities focused on cardinality or one-to-one correspondence.   



Too Little Math for Preschool Kids 

  

 
 

10 

Geometry includes identifying and describing shapes, constructing shapes, and spatial 

concepts such as describing relative positions.  

Operations and Algebra includes addition and subtraction and patterns.   

Measurement and Data include describing and comparing quantitative attributes (e.g., 

number or size), classifying objects and comparing quantities, collecting data and 

making/interpreting graphs, and using both standard measurement tools (rulers, scales) and 

objects as units for measurement (e.g., shoes, paperclips).   

Intentionality  

Coding the intentionality of the activity involved whether or not the activity had prompts 

for the teacher to help draw the students’ attention to the mathematics in the activity. We 

examined each activity for whether or not it had a clear and explicit mathematics objective to 

indicate to the teacher what math concepts the children should be learning from the activity. We 

also coded whether or not the activity included a script or steps for the teacher to draw students’ 

attention explicitly to the mathematical concepts of the activity.  

The Intentionality code distinguished activities where the teacher was provided with 

guidance to ensure mathematics instruction occurred during those activities from those activities 

that provided no guidance for teachers to draw students’ attention to mathematics concepts. For 

example, some patterning activities did not actually include directions to teachers to ensure that 

children were either engaged in creating or identifying the core units of patterns, which could 

result in children arranging objects without any attention to pattern.  On the other hand, in some 

activities these were specific suggested statements or questions emphasizing mathematical 

concepts, such as “Explain to students how all the shapes are triangles because they have three 
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sides,” or “Ask students, ‘Are there still the same number of blocks if we rearrange them?’’’ In 

other cases, the activity itself required attending to mathematical concepts, such as instructing 

students to match items based on quantity. 

Extended activity 

  To know if the activities had the potential to engage children in mathematics in more 

depth, we also coded whether or not an activity had at least three math-related steps (i.e., the 

sequential aspect recommended by many).  We called three step activities extended ones. This 

code was included to distinguish between activities that briefly engaged children in mathematical 

talk or thinking and activities that immersed children in math for a longer period of time or in 

multiple ways.  For example, an activity with three steps might first pose a problem or question 

for children to discuss ways to solve, then have the teacher introduce and model a new practice, 

and finally offer children an opportunity to engage in the new practice themselves. To be more 

specific, the following definitions were used: 

One step    Something that requires children's attending (whether observing teacher or 
actually doing something themselves); when activity shifts, count as a 
second step 

 
Examples:  Teacher sets up materials (does not count as step), teacher demonstrates 

how to make a pattern (1), children create their own patterns (2), teacher 
asks children to talk about their patterns (3) = 3 steps 

 
Teacher creates a rhythm through a series of claps, children "echo" (1) = 1 
step 

 
Children observe teacher sorting a set of objects (1), children guess what 
the sorting rule was (2) = 2 steps 

  
           Do not include as a step:  
   - transitions to other activities/set-up/clean-up 
  -steps that simply say “Continue activity” without any new elements 

  -“take-home” activities 
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-steps that are not at all math related (e.g., singing a song with no math 
elements; explaining that carrots grow underground) 

    
Analysis 

First, we identified every activity in each curriculum that was labeled as mathematics by 

the curriculum designer. We then coded each activity for primary mathematics content, 

intentionality, and whether or not it was extended.  A team of coders worked to categorize the 

activities and maintain high reliability. We double coded at least 20% of the mathematics 

activities within each curriculum, and we had high agreement overall with some variation across 

curricula. Appendix B shows the reliability for individual curricula. On average, the percent 

agreement for the primary math content was 88%, and the percent agreement for the 

intentionality and length (extended) codes ranged from 83% to 95%. 

Results 

 Table 1 displays the 12 of the 15 preschool curricula with mathematics activities that we 

could examine. In Table 1, we show the total number of all activities in each curriculum, the total 

number of mathematics activities, and the proportion of each curriculum dedicated to 

mathematics. First we examined the total number of activities across all domains in the 12 

curricula.  Results presented in Table 1 show a wide range of total activities in these curricula, 

from 46 activities in Tools of the Mind to 2816 activities in Big Day for PreK. Because of this 

very large range across the curricula we show both the mean number of activities and the 

median. The median number of all activities within these 12 curricula was 1324. Focusing 

specifically on the mathematics activities, there was a total of 1947 summed across the curricula, 

12% of the total activities. However, the total number of mathematics activities also varied 

across curricula. Tools of the Mind had 17 mathematics activities while Big Day for PreK had 
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420. Because the number of activities ranged so widely across these curricula, we focus on 

proportions for the remainder of this analysis to provide a more common metric for comparing 

across curricula.  

 The proportion of each curriculum dedicated to math relative to other domain areas was 

typically low. Five curricula have fewer than 10% of their total activities focused on 

mathematics—Frog Street, HELP, InvestiGator Club, Let’s Begin with the Letter People, and 

Preschool First. Four curricula had between 11 and 20% mathematics activities— Big Day for 

PreK, Curiosity Corner, DLM, and OWL. Creative Curriculum and Tools of the Mind had 26.5% 

and 37% mathematics activities, respectively. The median proportion of mathematics activities is 

nearly 14%, showing that most general preschool curricula have a fairly small proportion of their 

total activities dedicated to mathematics.  

As mentioned previously the general High Scope curriculum is comprehensive, but it 

includes mathematics as a separate manual, High Scope Numbers Plus. This manual has to be 

purchased separately and we have no way to know how many preschools actually make the 

separate purchase; nevertheless we coded the math component of High Scope Numbers Plus.  It 

contains 90% mathematics activities. If we had not coded the supplement, the percentage of the 

activities in the entire High Scope curriculum would have been much lower.    

Mathematical Content 

 Table 1 also displays the primary mathematical content for each of the activities across 

the curricula. These are shown as a proportion of the total mathematics activities in a given 

curriculum. As shown in the table, overall, activities focused on Rote Counting and Numerals 

are, on average, about 12% of the total activities.  However, this ranges from none in Let’s Begin 

with the Letter People to 27% in Investigator Club. In contrast, 36% of the mathematics 
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activities overall focus on Measurement and Data. This focus ranges from about 5% in DLM to 

56% of all mathematics activities in Let’s Begin with the Letter People. About one fifth of the 

math activities across all the curricula focus on Geometry and another fifth on Operations and 

Algebra.  

As with the other content areas, individual curricula emphasize these areas in different 

ways, for example, Preschool First has only 1% of the activities focused on Geometry, but 30% 

on Operations and Algebra. In contrast, 20% of High Scope Numbers Plus activities emphasize 

Geometry and about 15% Operations and Algebra. Interestingly, Counting, Cardinality, and 

Comparing activities are similarly emphasized across curricula.  Overall, on average, these 

activities comprise 26% of the mathematics activities.  

 Overall, the mathematics content covered in a given curriculum varies substantially 

across the curricula examined.  For example, 42% of Creative Curriculum math activities are 

Measurement and Data and 7% Rote Counting and Numerals. Similarly, High Scope Numbers 

Plus focuses primarily and Measurement and Data, and little on Rote Counting and Numerals.  

In contrast, OWL primarily emphasizes Operations and Algebra (32%), followed by Geometry 

(25%) and Counting, Cardinality, and Comparing (23%).   

Intentionality of the Mathematics and Activity Length (Extension) 

 Table 2 displays the number and proportion of mathematics activities that are not 

intentional, intentional but not extended in length, and both intentional and extended. When an 

activity was classified as “Not Intentional,” that meant there was not enough information 

provided in the curriculum to evaluate intentionality and the sequential/extended nature of the 

activity.  For example, the activities in Curiosity Corner could not be coded reliably using our 

intentionality and extended criteria described above. The format of the curriculum’s activities 
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made it difficult to identify whether there were explicit math objectives as well as to determine 

the beginning and end of individual activity steps (required to identify extended activities). 

Consequently, activities from it were excluded from this part of our analyses.  

As we have indicated mathematical content covered in each of the curricula varied; the 

curricula also varied in the depth and length with which various content areas were covered.  

Figure 1 displays the percent of the total mathematics activities in each curriculum that are brief 

and not intentional mathematics activities; the proportion that are intentional, but are not 

extended activities; and the proportion that are both intentional and extended. As shown in both 

Table 2 and Figure 1, the intentionality and length of activities varied across curricula. The 

median proportion of activities that were intentional but not extended was 38% but ranged from 

0 in DLM to 80% in Let’s Begin with the Letter People. The median proportion that are both 

intentional and extended was 28%, but this ranged from about 10% in Hawaii Early Learning 

Profile to 81% in DLM.  

Next, we display in Figure 2 the percent of all the mathematics activities by their primary 

mathematics content areas, distinguishing between brief activities with no mathematical 

intentionality, brief intentional activities, and activities that are both intentional and extended. 

Figure 2 displays the proportion of these mathematics activities by their primary mathematics 

content across 11 curricula (excluding Curiosity Corner). As shown in Figure 2, the mathematics 

activities in general preschool curricula were fairly evenly distributed across mathematical 

content areas with the exception of Rote Counting and Numerals. Few of the activities overall 

focus on Rote Counting and Numerals, and not surprisingly most activities that focused on this 

content were not extended.  Activities focused on Counting, Cardinality, and Comparing were 
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most frequently included in the 11 curricula, with the other three mathematical content domains 

evenly distributed and close behind.  

Figure 2 summarizes across the curricula; it is important to note, however, that these 11 

curricula varied in the content covered as well as the intentionality and length in which each 

content was covered. Figures 3a through 3k show the content of the mathematics activities 

separately for each of the 11 curricula by mathematical intentionality and length. These 

proportions are out of the total number of mathematics activities in each curriculum. While both 

DLM and HighScope Numbers Plus had the highest proportion of intentional and extended 

mathematics activities, as shown in Figures 3a and 3b, most of DLM’s intentional and extended 

activities were distributed across Counting, Cardinality, and Comparing and Geometry, while 

Numbers Plus intentional and extended activities were primarily related to Measurement and 

Data. Frog Street’s intentional and extended mathematics activities were primarily dedicated to 

Counting, Cardinality, and Comparing (Figure 3c) while Big Day for PreK’s intentional and 

extended activities were primarily Operations and Algebra; and Measurement and Data (Figure 

3d). The Investigator Club has a smaller proportion of intentional and extended activities than 

the curricula described above; and while the Investigator Club activities were primarily 

dedicated to Counting, Cardinality, and Comparing, overall most of the mathematics activities in 

this content area were intentional but not extended (Figure 3e).  

Similarly, most of the mathematics activities in OWL were not intentional or extended 

(Figure 3f). As shown in Figure 3G, Preschool First had few Geometry activities, more Rote 

Counting and Numerals activities, and most of its other activities were not intentional and 

extended. Creative Curriculum primarily emphasized Measurement and Data (Figure 3h), but 

had few intentional and extended mathematics activities.  Both HELP and Let’s Begin with the 
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Letter People had few intentional and extended activities and emphasized Counting or 

Measurement, respectively (Figures 3i -3j). Finally, Tools of the Mind’s intentional and extended 

activities were only in Counting, Cardinality, and Comparing (Figure 3k).  

As a whole, these figures show the heterogeneity in mathematical focus, length of activities, 

and mathematics content areas across these curricula. These results suggest that the mathematical 

guidance, length, and content children potentially receive in preschool depends heavily on the 

curriculum used.  

Discussion 

 As preschool programs expand, concerns have been raised about their quality and the 

short- and long-term effects of the experiences young children have in the classrooms (e.g., 

Farran and Lipsey, 2017; Lipsey et al., 2018; Phillips et al., 2017). The influence of preschool 

programs on math skills is of particular concern given that children’s school-entry mathematics 

skills are important predictors of their later reading and mathematics achievement (Claessens and 

Engel, 2013; Duncan et al., 2007). Questions about how preschool programs can promote 

children’s mathematics skills remain (Bachman et al., 2018). A large experimental evaluation of 

a statewide preschool program found that by third grade the math scores of children who 

attended pre-k were significantly lower than children who had not attended a preschool program 

(Lipsey et al., 2018). However, non-experimental evidence from another preschool program 

suggested some lasting effects, particularly in mathematics achievement through seventh grade 

(Gormley et al., 2017). Several prominent recent reports have asserted that quality will be better 

assured if preschool programs adopt “evidence-based” curricula (Friedman-Krauss et al., 2018; 
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Sharpe et al., 2017). However, the majority of the widely used general preschool curricula have 

no evidence suggesting that the curricula will lead to mathematics learning gains.  

 Observational studies in preschool programs find that math skills receive scant attention 

from teachers (see Bachman et al., 2018; Farran et al., 2017), but children in classrooms where 

math is relatively more emphasized make gains not only in math but also in a number of areas 

including self-regulation (Fuhs et al., 2014; Le et al., 2019). Early childhood curricula represent 

an important avenue for increasing the attention math receives in classrooms for young children. 

Yet, as our study demonstrates, most comprehensive early childhood curricula have little math 

and also vary widely in the mathematics content they do include.  

 Our findings provide information about the math foci of 15 of the most often used and 

recommended curricula in the early childhood field (one of which is out of print, two have no 

math content at all, and another has no activities detailed enough to be coded beyond their 

presence in the curriculum). These curricula are rated by NCQTL and endorsed by the National 

Head Start Association; this endorsement has not been updated since 2015. As more states 

follow the strong suggestions from national organizations to choose an evidence-based 

curriculum for their pre-k programs, these will be candidates of choice—despite the fact that 

most of these curricula are not supported by evidence. For example, until 2017, all of the 

curricula examined here were listed on the extensive list of appropriate curricula districts could 

choose for their classrooms within the Tennessee Voluntary Pre-K program. Four of the ones 

reviewed in this paper comprised the short list of acceptable curricula provided by the New 

Jersey Department of Early Childhood and Family Engagement. As we noted, two of these 

curricula are used in a majority of Head Start classrooms currently. 
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 As our evidence shows, however, the mathematics instruction children will receive varies 

enormously among these curricula. Three curricula, in fact, had no math activities that could be 

coded. Some curricula had very few activities that met our fairly lenient criteria for mathematical 

focus and guidance and length. Most of the curricula we reviewed varied in what mathematical 

content was emphasized and the extent to which guidance was provided to draw students’ 

attention to the mathematics, and they varied in the length of individual mathematics activities. 

There is clearly no consensus among curriculum developers regarding what math skills children 

should be developing at this age. Big Day for PreK covered all 5 mathematics areas fairly 

equally and had a mix of brief intentional activities and more extended activities in each content 

area. Others, like Creative Curriculum, focused almost all its mathematical activities on 

measurement, and the activities were very brief, although they offered teachers some 

mathematical guidance and focus. Children in one program utilizing one curriculum may be 

exposed to very different content from children in classrooms using another curriculum, 

contributing to children arriving to kindergarten with vast disparities in their math knowledge. 

 Most early childhood curriculum developers do not appear to be attending to mathematics 

content nor to the quality of their activities—including the mathematical guidance, and 

sequenced steps for implementation. Based upon our review, we conclude that high quality 

mathematics is lacking from most of the comprehensive preschool curricula. 

Curriculum developers tend to be pushed by demands from the field, and most of the 

early childhood field has been and continues to be focused on literacy. It is likely that the amount 

and quality of the mathematics activities do not figure into evaluations of curriculum for 

adoption by a district or program. That needs to change; administrators who make decisions 

regarding the curriculum to adopt need to pay careful attention to the amount, content, and 
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quality of mathematics in the curriculum. Increasingly research is demonstrating not only that 

mathematical skills in young children matter for long-term development but also that particular 

skills are more important to develop early than others (see Rittle-Johnson et al., 2017). As early 

childhood programs expand and increasingly rely on the curriculum adopted to determine the 

content young children are exposed to, it is important for mathematics to play a bigger role and 

for the curricula to reflect the knowledge now present in the field.  



Too Little Math for Preschool Kids 

  

 
 

21 

References 

Bachman H, Degol J, Elliott L, Scharphorn L, Nokali N, and Palmer K. (2018) Preschool math 

exposure in private center-based care and low-SES children’s math development. Early 

Education and Development 29: 417-434. DOI: 10.1080/10409289.2017.1406245 

Bronfenbrenner U, and Morris PA (1998) The ecology  of  developmental  processes.  In:  Lerner 

R. (Ed.), Handbook  of  child  psychology:  Theoretical  models of human development 

New York, NY: John Wiley, 5th ed., Vol. 1, pp. 993–1028.  

Claessens A, Duncan G, and Engel M (2009) Kindergarten skills and fifth-grade achievement: 

Evidence from the ECLS-K. Economics of Education Review 28: 415–427. 

doi:10.1016/j.econedurev.2008.09.003 

Claessens A, and Engel M. (2013) How important is where you start? Early mathematics 

knowledge and later school success. Teachers College Record 115: 1–29.  

Clements D, Fuson K, and Sarama, J (2017)  Research-based balance in early childhood 

mathematics:  A response to Common Core criticisms.  Early Childhood Research 

Quarterly 40: 150-162.  http://dx.doi.org/10.1016/j.ecresq.2017.03.005 

Clements D, and Sarama, J (2011) Early childhood mathematics intervention. Science, 

333(6045): 968–970. doi:10.1126/science.1204537 

Common Core State Standards Initiative (2019) Mathematics standards for kindergarten. 

Retrieved from http://www.corestandards.org/Math/Content/K/introduction/ 

Copley J (2012) Opening the World of Learning (OWL). New York, NY: Pearson Education 

Cunningham A, Andrews N, Argüelles, ME, and Washington, J (2015) Big Day for PreK. 

Boston, MA: Houghton Mifflin Harcourt. 

Curiosity Corner (2014) Baltimore, MD: Success for All Foundation. 

http://dx.doi.org/10.1016/j.ecresq.2017.03.005
http://www.corestandards.org/Math/Content/K/introduction/


Too Little Math for Preschool Kids 

  

 
 

22 

Dodge, DT, Heroman C, Berke K, Colker L, Bickart T, Baker H, et al. (2010) Creative 

Curriculum for Preschool. Bethesda, MD: Teaching Strategies, Inc. 

Duke NK, Clements D, Sarama J, Teale W (2011) DLM Early Childhood Express. New York, 

NY: McGraw-Hill Education. 

Duncan GJ, Dowsett CJ, Claessens A, Magnuson K, Huston AC, Klebanov P, et al. (2007). 

School readiness and later achievement. Developmental Psychology 43(6): 1428–1446. 

doi:10.1037/0012-1649.43.6.1428 

Engel M, Claessens A, and Finch MA (2013) Teaching students what they already know? The 

(mis)alignment between mathematics instructional content and student knowledge in 

kindergarten. Educational Evaluation and Policy Analysis 35(2): 157–178. 

doi:10.3102/0162373712461850 

Epstein AS (2009) Numbers Plus Preschool Mathematics Curriculum. Ypsilanti, MI: HighScope 

Press. 

Farran DC and Lipsey M (2016) Evidence for the benefits of state pre-kindergarten programs: 

Myth and misrepresentation. Behavioral Science and Policy 2(1): 9–18. 

doi:10.1353/bsp.2016.0002 

Farran DC, Meador D, Christopher C, Nesbitt K and Bilbrey L (2017) Data-driven improvement 

in prekindergarten classrooms: Report from a partnership in an urban district.  Child 

Development 88: 1466-1479. DOI: 10.1111/cdev.12906 

Flagler S (2003) PreschoolFirst. Reston, VA: The Source for Learning, Inc. 

Frye D, Baroody AJ, Burchinal M, Carver SM, Jordan NC, and McDowell J (2013) Teaching 

math to young children: A practice guide (NCEE 2014-4005). Washington, DC: National 

Center for Education Evaluation and Regional Assistance (NCEE), Institute of Education 



Too Little Math for Preschool Kids 

  

 
 

23 

Sciences, U.S. Department of Education. Retrieved from the NCEE website: 

http://whatworks.ed.gov. 

Fuhs M, Farran DC, Meador D, and Norvell J (June, 2012) Classroom activities and 

organization: Comparing Tools of the Mind to control classrooms. In: D.C. Farran 

(Chair). Developing self-regulation in preschool classrooms: Results from research on 

the Tools of the Mind prekindergarten curriculum. Symposium conducted at the biennial 

meeting of the Head Start Research Conference, Washington, D.C. 

Fuhs MW, Nesbitt KT, Farran DC, and Dong N (2014) Longitudinal association between 

executive functioning and academic skills across content areas. Developmental 

Psychology 50(6): 1698–1709. doi:10.1037/a0036633 

Ginsburg H, Hyson M, and Woods T (2014) Preparing early childhood educators to teach math: 

Professional development that works. Baltimore, MD: Brookes Publishing.  

Ginsburg H, Lee J, and Boyd J (2008) Mathematics education for young children: What it is and 

how to promote it. Society for Research in Child Development Social Policy Report 22: 

3-22.  

Gormley WT, Phillips DA, and Anderson S (2017) The Effects of Tulsa’s Pre-K Program on 

Middle School Student Performance. Journal of Policy Analysis and Management 37(1): 

63–87. doi:10.1002/pam.22023 

Gunderson EA and Levine SC (2011) Some types of parent number talk count more than others: 

Relations between parents’ input and children’s cardinal-number knowledge. 

Developmental Science 14(5): 1021–1032. doi:10.1111/j.1467-7687.2011.01050.x 

http://whatworks.ed.gov/


Too Little Math for Preschool Kids 

  

 
 

24 

Jenkins J, Duncan G, Auger A, Bitler M, Domina T, and Burchinal M (2018) Boosting school 

readiness: Should preschool teachers target skills or the whole child? Economics of 

Education Review 65: 107-125.   

Klein L and Knitzer J (2006) Effective preschool curricula and teaching strategies. New York, 

NY: National Center for Children in Poverty.  

La Paro K, Hamre B, Locasale-Crouch J, Pianta R, Bryant D, Early D, Clifford R, Barbarin O, 

Howes C, and Burchinal M (2009) Quality in kindergarten classrooms: Observational 

evidence for the need to increase children’s learning opportunities in early education 

classrooms. Early Education and Development 20: 657-692.  

Le V-N, Schaack D, Neishi K, Hernandez MW, and Blank R (2019) Advanced Content 

Coverage at Kindergarten: Are There Trade-Offs Between Academic Achievement and 

Social-Emotional Skills? American Educational Research Journal: 

https://doi.org/10.3102/0002831218813913 

Leong D and Bodrova E (2007) Tools of the Mind. Tools of the Mind. 

Let’s Begin with the Letter People (2000) Austin, TX: Abrams Learning Trends. 

Lipsey M, Farran D, and Durkin K (2018)  Effects of the Tennessee prekindergarten program on 

children’s achievement and behavior through third grade. Early Childhood Research 

Quarterly 45: https://doi.org/10.1016/j.ecresq.2018.03.005 

Matejko AA and Ansari D (2016) Trajectories of symbolic and nonsymbolic magnitude 

processing in the first year of formal schooling. PLoS ONE 11(3): 1–15. 

doi:10.1371/journal.pone.0149863 

Moiduddin E, Bush C, Manley M, Aikens N, Tarullo L, Malone L, and Lukashanets S (2017) A 

Portrait of Head Start classrooms and programs in Spring 2015: FACES 2014-2015 data 

https://doi.org/10.3102/0002831218813913
https://doi.org/10.1016/j.ecresq.2018.03.005


Too Little Math for Preschool Kids 

  

 
 

25 

tables and study design. OPRE Report 2017-101. Washington, DC: Office of Planning, 

Research, and Evaluation, Administration for Children and Families, U.S. Department of 

Health and Human Services. 

National Association for the Education of Young Children and National Council of Teachers of 

Mathematics (NAEYC and NCTM) (2010) Position statement. Early childhood 

mathematics: Promoting good beginnings. Retrieved August 20, 2018, from http://www 

.naeyc.org/positionstatements/mathematics  

National Center for Education Statistics (NCES) (2018) The Condition of Education. Retrieved 

November 1, 2018, from https://nces.ed.gov/programs/coe/indicator_cfa.asp 

National Center on Quality Teaching and Learning (NCQTL) (2015) Preschool Curriculum 

Consumer Report.  Retrieved January 15, 2018 

https://eclkc.ohs.acf.hhs.gov/sites/default/files/pdf/curriculum-consumer-report.pdf 

National Council of Teachers of Mathematics (nd) Executive summary: Principles and standards 

for school mathematics. 

https://www.nctm.org/uploadedFiles/Standards_and_Positions/PSSM_ExecutiveSummar

y.pdf 

National Research Council (2009) Mathematics learning in early childhood: Paths toward 

excellence and equity. Washington, DC: National Academy Press. 

Phillips DA, Lipsey, MW, Dodge KA, Haskins R, Bassok D, Burchinal MR, et al. (2017) 

Puzzling it out: The current state of scientific knowledge on pre-kindergarten effects, A 

consensus statement. Washington, DC: Brookings Institution. Retrieved from 

https://eclkc.ohs.acf.hhs.gov/sites/default/files/pdf/curriculum-consumer-report.pdf
https://www.nctm.org/uploadedFiles/Standards_and_Positions/PSSM_ExecutiveSummary.pdf
https://www.nctm.org/uploadedFiles/Standards_and_Positions/PSSM_ExecutiveSummary.pdf


Too Little Math for Preschool Kids 

  

 
 

26 

www.brookings.edu/research/puzzling-it-out-the-current-state-of-scientific-knowledge-

on-pre-kindergarten-effects/; 

Rittle-Johnson B, Fyfe ER, and Farran DC (2017) Early math trajectories: Low-income 

children’s mathematics knowledge from ages 4 to 11. Child Development 88(5): 1727–

1742. doi:10.1111/cdev.12662 

Sarama J and Clements D (2007) Manual for classroom observation (COEMET)—Versison 3 

(Unpublished manual). Research And Assessment Center.  

Schiller P, Ada AF, Campoy FI, Mowry B, Bailey B (2013) Frog Street Pre-K. Southlake, TX: 

Frog Street Press, Inc. 

Sharpe N, Davis B, and Howard M (2017) Indispensable policies and practices for high-quality 

pre-k. Education Policy, Research and Pre-K Standards Review. 

Stipek D (2013) Mathematics in early childhood education: Revolution or evolution? Early 

Education and Development 24: 431–435. http://dx.doi.org/10.1080/ 

10409289.2013.777285. 

Vygotsky  L  (1978)  Mind  in  society.  Cambridge,  UK: Cambridge University Press. 

Warshaw SP (2010) Hawaii Early Learning Profile. Menlo Park, CA: VORT Corporation. 

Weiland C (2016) Launching Preschool 2.0: A road map to high-quality public programs at 

scale. Behavioral Science and Policy 2(1): 37–46. doi:10.1353/bsp.2016.0005 

Wise BA and Cicciarelli J (2007) InvestiGator Club. Chicago, IL: Robert Leslie Publishing. 

 

 
 

http://www.brookings.edu/research/puzzling-it-out-the-current-state-of-scientific-knowledge-on-pre-kindergarten-effects/
http://www.brookings.edu/research/puzzling-it-out-the-current-state-of-scientific-knowledge-on-pre-kindergarten-effects/
http://dx.doi.org/10.1080/


Too Little Math for Preschool Kids 

  

27 
 

27 

Table 1 

Summary of preschool curricula overall, mathematics-specific activities, and math content 

   

Activities with 
primary mathematics 

content  Math content (% of total math activities) 

Curriculum 

Total 
activities in 
curriculum  

Total 
math 

activities 
% of all 
activities  

Rote 
counting and 

Numerals 

Counting 
Cardinality, 

and 
Comparing Geometry 

Operations 
and 

Algebra 
Measurement 

and data 
Creative Curriculum 325  86 26.5  7.0 17.4 18.6 15.1 41.9 
Curiosity Corner 1530  225 14.7  26.2 26.2 13.3 15.6 18.7 
DLM 1388  174 12.5  4.0 37.4 37.4 16.1 5.2 
Frog Street  2772  273 9.8  4.8 36.6 22.0 15.0 21.6 
Hawaii Early Learning Profile  585  42 7.2  19.1 31.0 16.7 7.1 26.2 
High Scope Numbers Plus 120  108 90.0  7.4 22.2 20.4 14.8 35.2 
The InvestiGator Club  1259  115 9.1  27.0 33.0 15.7 10.4 13.9 
Let’s Begin with the Letter People 1090  50 4.6  0.0 24.0 6.0 14.0 56.0 
OWL 2119  364 17.2  6.9 22.5 25.3 31.6 13.7 
Preschool First 1850  73 3.9  17.8 20.6 1.4 30.1 30.1 
Scholastic Big Day for Pre-K  2816  420 14.9  5.5 20.2 20.2 25.0 29.1 
Tools of the Mind 46  17 37.0  17.7 29.4 23.5 17.7 11.8 
Total 15900  1947 12.2  10.1 26.4 20.7 20.5 22.3 
Mean 1325.0  162.5 20.6  11.9 26.7 18.4 17.7 36.3 
SD 951.7  131.6 23.8  9.1 6.7 9.2 7.4 14.3 
Median 1323.5  111.5 13.6  7.2 25.1 19.4 15.3 23.9 
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Table 2 

Summary of mathematics-specific activities by intentionality and length 

 

 Brief and not intentional 
math activities  

Intentional math 
activities  

Intentional and extended 
math activities 

Curriculum 
 

Total 
% of all  math 

activities 
 

Total 
% of all  math 

activities 
 

Total 
% of all  math 

activities 
Creative Curriculum  27 31.4  40 46.5  19 22.1 
DLM  33 19.0  0 0  141 81.0 
Frog Street   55 20.1  98 35.9  120 44.0 
Hawaii Early Learning Profile   18 42.9  20 47.6  4 9.5 
High Scope Numbers Plus  0 0  28 25.9  80 74.1 
The InvestiGator Club   26 22.6  47 40.9  42 36.5 
Let’s Begin with the Letter People  7 14.0  40 80.0  3 6.0 
OWL  36 9.9  232 63.7  96 26.4 
Preschool First  2 2.7  49 67.1  22 30.1 
Scholastic Big Day for Pre-K   162 38.6  87 20.7  171 40.7 
Tools of the Mind  10 58.8  4 23.5  3 17.6 
Total  376 21.8  645 37.5  701 40.7 
Mean  34.2 21.7  58.6 37.7  63.7 32.3 
SD  45.5 18.4  65.0 25.2  60.9 25.1 
Median  26 19.6  40 38.4  42 28.3 

Note. Curiosity Corner could not be reliably coded for quality codes, and is excluded from this table.
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Figure 1. Quantity of mat h activities by curricula, calculated as the percent of total activities 
within a curriculum.   
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Figure 2. Primary mathematics content across curricula, calculated as the percent of total math 
activities. N = 1722. Curiosity Corner is excluded as it could not be coded for quality.  

0

10

20

30

40

50

60

Rote Countin
g/N

umber ID

Countin
g, C

ardinali
ty,

 Comparin
g

Geometry

Operatio
ns &

 Algebra

Measu
rement &

 Data

Pe
rc

en
t o

f c
ur

riu
cl

um
 m

at
h 

ac
itv

iti
es

Content Area

Not Intentional

Intentional

Intentional and Extended

 



Too Little Math for Preschool Kids 

  

31 
 

31 

Figures 3A-F. Primary mathematics content for each curriculum, calculated as the percent of 
total math activities within the curriculum.  
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Figures 3G-K. Primary mathematics content for each curriculum, calculated as the percent of 
total math activities within the curriculum.  
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Appendix A 

Summary of preschool curricula overall and mathematics-specific activities  

 
 

  

Activities excluded for not 
containing primary 

mathematics content 

Curriculum 

 
Curriculum-

identified 
mathematics 

activitiesa 

 

Total 

Percent of 
curriculum- 
identified 

mathematics 
activities 

Creative Curriculum  99  13 13 

Curiosity Corner  235  10 4 

DLM  180  6 3 

Frog Street   307  34 11 

Hawaii Early Learning Profile   53  11 21 

High Scope Numbers Plus  120  12 10 

The InvestiGator Club   124  9 7 

Let’s Begin with the Letter People  75  25 33 

OWL  381  17 4 

Preschool First  96  23 24 

Scholastic Big Day for Pre-K   443  23 5 

Tools of the Mind  17  0 0 

aSome curricula grouped mathematics together with other content areas such as science.  
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Appendix B 

Summary of preschool curricula reliability of coding 

 Percent agreement 

Curriculum 
Math 

Intentionality Extended activity 
Primary math 

content 
Creative Curriculum 95.0 95.0 95.0 

Curiosity Corner n/a n/a 83.0 

DLM 100.0 94.4 83.3 

Frog Street 90.4 88.8 76.2 

Hawaii Early Learning Profile 85.7 78.6 85.7 

High Scope Numbers Plus 66.7 92.0 91.7 

The InvestiGator Club 72.0 64.0 84.0 

Let’s Begin with the Letter People 88.0 100.0 87.5 

OWL 76.5 74.8 91.7 

Preschool First 95.0 90.0 80.0 

Scholastic Big Day for Pre-K 97.1 94.1 85.3 

Tools of the Mind 100.0 50.0 100.0 

Overall 86.8 82.7 87.6 

 
 


