Solving Basic Problems Developmental
Progression

The developmental progression below will orient you to the different milestones children
reach as their basic problem-solving skills develop over time. The progression is based on
decades of research on how and when problem-solving develops in young children (Baroody,
2004; Bisanz et al., 2005; Clements & Sarama, 2017/2019; Litkowski et al., 2020). The
progression spans ages 2 to 6, so it likely includes some ages that are not represented in your
classroom.

The bands (or bars) on the progression show you the age ranges when different problem-
solving abilities or understanding are likely to be observed in children. For example, in the
top band in the “Counting-based problem-solving” section, some children as young as age 4
can find sums up to 10 (such as 4 + 2 = 6) and their subtraction counterparts (such as 6 - 2 = 4),
using a direct modeling strategy (using objects or fingers) to show all steps of solving the
problem. By age 5, most children will demonstrate this skill, and by age 6 almost all children
will. The gradient shading of each band illustrates this: lighter when some children can
demonstrate the skill and darker when most children can demonstrate the skill. Note that
when children can begin to apply these strategies effectively is dependent on their meaningful
counting skills. Children need to be able to recite the count sequence in the correct order,
accurately count with tagging, and understand cardinal values. Children are ready use
counting on and other advanced strategies when they can begin counting anywhere in the
count sequence—that is, when they do not have to begin counting at one.

The bands also remind us that children’s learning and understanding are often inconsistent.
Something we thought a child “learned” yesterday may be unavailable to them today, and
then be back in place tomorrow. So the bands in the progression reflect children’s learning
achievements as phases in which their math thinking is shifting, given that they rarely acquire
a new concept in a mature and complete way all at once.

Familiarize yourself with this developmental progression as you move through
module 4. The progression will help you understand the relationships between the different
abilities and understandings that come up as children work on problem-solving.

The progression will also help you analyze your progress monitoring data and plan for
instruction.

Key terms

Below are definitions of key terms you will see in the developmental progression.

Nonverbal addition/subtraction: solving basic addition or subtraction problems using
mental representations of the quantities, often within the context of “hidden results”
problems. For example, a child is shown two blocks, and then those blocks are hidden from
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view. Next, the child is shown another block being added to the hidden set. Without being
able to see all the blocks, the child is asked to show how many blocks are hidden using
another set of blocks.

Direct modeling strategies (also called “count all” or “concrete count all”): solving basic
addition or subtraction problems by having a child represent each quantity with physical
objects, such as fingers, blocks, or tally marks, before counting to find the total amount. For
example, to solve two bears and two more bears, a child holds up two fingers on one hand
and two fingers on their other hand, and then counts all the standing fingers to get a total of
four.

Advanced counting strategies (also called “count on” or “abstract count on”): solving basic
addition and subtraction problems by having a child represent both quantities, either
mentally or physically, while simultaneously counting to find the total amount. For example,
to solve five bears and three more bears, a child holds up five fingers on one hand and says
“five.” Then the child holds up one finger on the other hand and says “six,” another finger
and says “seven,” and another finger and says “eight.” Because both quantities are not
represented before the final count, the child has to keep track of when to stop counting.

Basic addition and subtraction facts (also called “basic facts”): single-digit (0-9) addition
and subtraction combinations or problems. Basic addition facts range from0+0=0t09+9 =
18. Basic subtraction facts range from0-0=0t018 -9 =9.

Basic fact recall (also called “basic fact fluency”): ability to retrieve basic facts from memory
without counting.
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Age 2 Age 3 Age 4

Age 5 Age 6

Nonverbal
addition and
subtraction
(in the context of

“hidden results”
problems)

Nonverbally adds/subtracts to quantities less than
or equal to 3

Nonverbally fi.nds sums up to 3 and tht.eir
subtraction counterparts

Nonverbally finds sums up to 5 and their

subtraction counterparts

Counting-based
problem-solving

Uses direct modeling strategies to find sums

up to 10 and their subtraction counterparts

Uses direct modeling strategies to find
single-digit sums up to 18 and their
subtraction counterparts

Uses advanced coun.ting strategies to find
single-digit sums up to 18 and their
subtraction counterparts

Basic addition
and subtraction
fact recall

Recalls basic facts with sums up to 3
and their subtraction counterparts

Recalls basic facts.with sums up to 5
and their subtraction counterparts

Recalls basic facts with sums up to
10 and their subtraction
counterparts
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Source: Adapted from Baroody (2004), Bisanz et al. (2005), Clements & Sarama (2017/2019), and Litkowski et al. (2020).




References

Baroody, A. J. (2004). The developmental bases for early childhood number and operations standards.
In D. H. Clements & J. Sarama (Eds.), Engaging young children in mathematics: Standards for early
childhood mathematics education (pp. 173-219). Routledge.

Bisanz, J., Sherman, J. L., Rasmussen, C., & Ho, E. (2005). Development of arithmetic skills and
knowledge in preschool children. In J. I. D. Campbell (Ed.), Handbook of mathematical cognition
(pp. 143-162). Psychology Press.

Clements, D. H., & Sarama, J. (2017/2019). Learning and teaching with learning trajectories [LT]*. Marsico
Institute, Morgridge College of Education, University of Denver.

https://www.learningtrajectories.org

Litkowski, E. C., Duncan, R. J., Logan, J. A. R., & Purpura, D. J. (2020). When do preschoolers learn
specific mathematics skills? Mapping the development of early numeracy knowledge. Journal of
Experimental Child Psychology, 195, 1-25. https://doi.org/10.1016/j.jecp.2020.104846

Developmental Progression, Module 4 4


https://www.learningtrajectories.org/
https://doi.org/10.1016/j.jecp.2020.104846

	Solving Basic Problems Developmental Progression
	Key terms
	References





Accessibility Report





		Filename: 

		TMYC_Mod4_Solving_Basic_Problems_Developmental_Progression.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 0



		Passed: 30



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

