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Items in this document that relate to crosscutting concepts 

are highlighted in green and followed by the abbreviation 

CCC in brackets,  [CCC] , with a number corresponding to the 

concept. The same items that correspond to the science and 

engineering practices are highlighted in blue and followed 

by the abbreviation SEP in brackets,  [SEP] , with a number 

corresponding to the practice.

The Web links in this document have been replaced with 

links that redirect the reader to a California Department 

of Education (CDE) Web page containing the actual Web 

addresses and short descriptions. Here the reader can access 

the Web page referenced in the text. This approach allows 

CDE to ensure the links remain current.
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Introduction to Transitional Kindergarten 

Young children are natural explorers and builders; they are innately 

curious about the world, motivated to learn about it, and anxious 

to find ways to make it better . Early childhood educators are 

charged with helping direct that energy toward activities that cultivate 

curiosity, patience, perseverance, and a love of learning . The overall goal 

of the California Next Generation Science Standards (CA NGSS) in early 

childhood education is not to produce “little scientists” that act and talk 

like professionals, but instead put students on a track to become “big 

scientists .” This process is gradual and the CA NGSS lay out a progression of 

practices and understandings that unfold in a developmentally appropriate 

manner . The CA NGSS define a set of  science and engineering practices 

(SEPs) ,  disciplinary core ideas (DCIs) , and  crosscutting concepts 

(CCCs)  and describe how the implementation and expression of these ideas 

and activities change as students progress from kindergarten through high 

school (appendix 1 of this framework) .

Recognizing the importance of early childhood education, California’s 

Education Code Section 48000(d) defines transitional kindergarten (TK) 

as “the first year of a two-year kindergarten program that uses a modified 

kindergarten curriculum that is age and developmentally appropriate .” The 

CA NGSS do not have grade-specific expectations for early childhood or TK, 

so this chapter outlines key elements of developmentally appropriate science 

at this level . As with all learning at this developmental level, teaching 

science in TK requires supporting children’s development in language 

(including primary language and English for dual language/English learners), 

analysis and reasoning, symbolization or representation, and the emotional 

and social skills needed to learn and work with others .
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Aligning Key Instructional Shifts of the 
CA NGSS with TK

Teaching science at the TK level should follow the same overarching principles of the 

CA NGSS outlined in the “Overview” chapter of this framework (chapter 1) where students 

engage in doing science, thinking about science, and understanding science . The California 

Preschool Curriculum Framework (CA Preschool Framework) (California Department of 

Education [CDE] 2012b) provides guidance to teachers on teaching strategies, setting up 

environments, and planning curriculum in a way that is also developmentally appropriate 

for science learning for TK students . However, the CA Preschool Framework predates the 

adoption of the CA NGSS . What needs to change? Chapter 1 of this framework describes 

three key instructional shifts in the CA NGSS, and these align closely with best practices of 

early childhood education in science from the CA Preschool Framework .

Phenomena-Driven Learning
Events in the natural and constructed world, or phenomena, are at the heart of 

instruction in the CA NGSS . Young children learn by directly experiencing these phenomena . 

Teachers can intentionally set up materials and learning environments that promote rich 

engagement and hands-on experiences . Learning through experience takes sustained 

engagement with the same ideas over weeks, months, and even years (National Research 

Council [NRC] 2007, 3); this means that students need ongoing access to the same set of 

materials and conversations rather than jumping from one idea to the next too quickly .

Science is driven by curiosity about the natural world, so a primary objective is to cultivate 

curiosity at the TK level . Teachers are essential for setting up the environment, scaffolding 

the exploration, and guiding language development around the phenomena . But teachers 

also play the role of “explorer in chief”; students  ask more questions [SEP-1]  and explore 

more boldly when their teacher demonstrates his or her own curiosity (Engel 2013) . 

One of the best ways to encourage engagement with phenomena and cultivate curiosity 

is to present anomalies, ask for explanation, and encourage informal learning through play 

(Gopnik 2012) . Play not only allows for socio-emotional development, but it is also deeply 

cognitive and designed to help children learn . Outdoor play allows children to direct their 

own exploration and investigation while dramatic or pretend play is a method of processing 

and communicating information .

Coherent Instruction Across the Curriculum
Making discoveries through authentic exposure to rich real-world experiences in science 

and other domains such as language development, beginning early literacy, music, and 
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mathematics, prepares children in the TK classroom for the CA NGSS they will be mastering 

in kindergarten . TK is a particularly critical time for language development that sets the 

foundation for all future learning, including science and engineering . Science activities 

should therefore include scaffolding for language and vocabulary acquisition through rich 

discourse prompted by teacher questioning and through teacher-student and student-

student interactions . Experiential learning in science is a key opportunity to learn new 

vocabulary because new words are needed to communicate about the explorations . The 

teacher or another child introduces words because they are relevant to the discourse . 

Repeated use of new words in relevant contexts underpins all language development for 

children of this age . Note that the emphasis in TK is not on science-specific terminology but 

rather the use of science as a platform to learn everyday and academic language .

As stated in the California Preschool Learning Foundations (CDE 2012a), “Language is a 

tool of communication used in all developmental domains . Children who are English learners 

need to be supported not only in activities focused on language and literacy, but across 

the entire curriculum .” All children, particularly children at the beginning and middle levels 

of English-language acquisition, may show knowledge and skills in other domains such as 

science and engineering using their home language . Hands-on activities therefore support 

the growth of skills in these domains and should be designed so that they promote the 

language development of all students .

Learning Relevant to Student Experience and Community Needs
The CA NGSS brings two new opportunities to science learning that make it more 

relevant to science and the future needs of communities: engineering and environmental 

literacy . These elements were added to prepare students to be future citizens and leaders 

capable of making informed decisions to address key issues facing modern society . This 

broader goal is an endpoint that develops gradually over the entire TK–12 span . The child-

centered, local focus of TK serves as an important first step on this progression .

California’s Environmental Principles and Concepts (EP&Cs) are a fundamental component 

of the CA NGSS that stress human relationships with the natural world . Transitional kinder-

garten students begin building this relationship by spending time outdoors, and observing and 

appreciating the world around them (even when that world is entirely urban) . A school with a 

creek has a clear advantage over an urban one at providing access to the natural world, but 

all California students should experience the world around them (whatever it may be) . There 

are opportunities to make this happen in all school settings that build foundations of environ-

mental literacy . In addition to observing all forms of life (ranging from weeds growing in 
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cracks to coyotes leaping schoolyard fences), students can experience patterns in weather, 

shadows and light, and feel the range of different materials that make up their environment .

Engineering concepts and practices at this early age are grounded in solving problems . 

One aspect of engineering involves physically creating things such as building structures with 

blocks, toy construction sets, or other three-dimensional construction materials and exploring 

the properties of materials . However, engineering is not only about physical solutions but 

includes developing processes and procedures that solve a range of real-world problems . 

Many of the problems students will face in the next generation are related to human-induced 

changes to the environment . Engineering can create solutions that reduce human impacts .

The California Preschool Learning Foundations 
and the CA NGSS

This section discusses learning progressions that bridge from the California Preschool 

Learning Foundations for science (CDE 2012a) to the CA NGSS for kindergarten . Students 

develop the interest, curiosity, language, and habits of mind needed to pursue science when 

TK teachers support students’ development of both fundamental abilities for analysis and 

reasoning and for graphic and symbolic representation of their ideas .

Unlike preschool or kindergarten, TK does not have grade-specific content standards . 

The guidelines in this section reflect the range of abilities students may possess in the 

period between preschool and kindergarten, but are not specific to a grade-level standard . 

The Preschool Learning Foundations for science describe the behaviors and skills children 

typically exhibit “at around 48 months of age” and “at around 60 months of age” (CDE 

2012a) . Transitional kindergarten teachers commonly use these foundations to guide 

curriculum development, as children are not yet 60 months when they enter TK . Transitional 

kindergarten students are not expected to master the kindergarten standards until the end 

of kindergarten . 

The California Preschool Learning Foundations were designed for all children, including 

dual language learners and children with disabilities . However, dual language learning children 

may understand more quickly through instruction in their home language, and children with 

disabilities or other special needs may require adaptations or modifications (CDE 2012a) . 

The California Preschool Learning Foundations for science are organized in four strands:

1 . Scientific Inquiry

2 . Physical Sciences 

3 . Life Sciences 

4 . Earth Sciences
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Within these foundations, the Scientific Inquiry strand focuses on developing the skills 

and language of science . In the CA NGSS, similar skills are called  science and engineering 

practices (SEPs)  . One shift of the CA NGSS is that the SEPs are not separated from 

the other strands but are tools for acquiring understanding of core ideas within each 

discipline . The term three-dimensional learning in the CA NGSS refers to this integration of 

the science and engineering practices, disciplinary core ideas, and crosscutting concepts . 

The CA NGSS define  disciplinary core ideas (DCIs)  in physical, life, Earth and space 

sciences and engineering . Students engage in the science and engineering practices to 

understand the DCIs .The third dimension,  crosscutting concepts (CCCs)  help students 

explore connections across the four domains of science (physical science, life science, 

Earth and space science, and engineering design) . These ideas, DCIs, SEPs, and CCCs, are 

fundamental ways of thinking about and asking questions that tie together all disciplines or 

strands of science . Even though the California Preschool Learning Foundations do not directly 

include CCCs, young children can explicitly consider the CCCs as they explore phenomena . 

For example, children can observe that sorting objects by color or size reveals an underlying 

set of  patterns [CCC-1]  in the classification of the objects . Or, children can do something 

to an object (pushing a ball on a table) and then observe what happens next (the ball may 

fall off the table) . The understanding of this  cause and effect [CCC-2]  mechanism enables 

them to make predictions about future events .

The California Preschool Learning Foundations predate the adoption of the CA NGSS and 

therefore do not correlate directly to them . The tables in this chapter show one possible 

alignment between these two documents . 
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Science and Engineering Practices in TK
The SEPs, like all three dimensions of CA NGSS, build in complexity in an age-appropriate 

manner and look very different in TK–2 than they do in high school . Table 2 .1 shows one 

way to interpret the SEPs for kindergarten through grade two . It serves as a simplified guide 

to the practices .

Table 2.1. Age Appropriate Science and Engineering Practices

AS STATED IN STANDARDS ADAPTED FOR TK–2

Asking questions (science)/Defining problems 
(engineering)

Wondering (science)/Deciding the “rules” 
(engineering)

Developing and using models Drawing diagrams, building models, and 
discovering ways to think about how things 
work

Planning and carrying out investigations Doing “exploriments”

Analyzing and interpreting data Comparing and looking for patterns

Using mathematical and computational 
thinking

Counting and measuring

Constructing explanations (science)/ 
designing solutions (engineering)

Describing what happened (science)/ 
Tinkering (engineering)

Engaging in argument from evidence "I think ____ because I see or know ____ ."

Obtaining, evaluating, and communicating 
information

Writing, drawing, or talking (acting out) 
about what we know, read, and understand 
about new discoveries (things) (ELA 
connections)

Table 2 .2 outlines connections between the scientific inquiry strand of the California 

Preschool Learning Foundations and the SEPs from the CA NGSS . The table illustrates what 

the SEPs might look like at the TK level . The table also includes ideas for how teachers can 

prompt or question children to further develop these practices in the context of children’s 

spontaneous activities and observations . The descriptors for the kindergarten SEPs in table 

2 .2 come directly from appendix 1 of this framework for grade span K–2 . 

Two SEPs from the CA NGSS are not included in table 2 .2 but are a part of TK 

instruction . There are many activities that can develop TK  mathematical thinking [SEP-5] , 

including counting and measuring . For example, cooking (which is full of measurement) has 

been shown to be an effective strategy to improve science learning (Saçkes et al . 2011) . 

The other CA NGSS SEP missing from the table is  developing models [SEP-2]  . Foundations 
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for modeling in TK include making representational drawings and diagrams (pictorial 

models) . Making a drawing that represents a block structure a child has built as described 

above, or a chart that represents the growing of a plant week after week through a series of 

drawings of the plant at different stages are two examples . Students also develop internal 

mental models through play and interaction with the world . They actively apply these 

models to predicting outcomes . They slowly develop the language skills necessary to 

articulate their mental models (turning them into conceptual models that can be shared and 

refined as a community) . 

Disciplinary Core Ideas and Crosscutting Concepts in TK
Table 2 .3 shows example connections between the California Preschool Learning 

Foundations for science and the DCIs in physical science, life science, and Earth and space 

science . Each foundation topic also includes a suggested link to an appropriate CCC . 

Teachers deepen and extend a child’s thinking about the concept by using age-appropriate 

versions of the questions associated with each CCC presented in the overview chapter .

Other Resources
To ensure that TK meets the instructional and developmental needs of young learners, 

ongoing collaboration between instructional experts and curriculum developers at both the 

school and district levels is necessary to develop a coherent articulation across preschool to 

TK and to kindergarten . 

The CDE has published a document, The Alignment of the California Preschool Learning 

Foundations with Key Early Education Resources1 https://www .cde .ca .gov/ci/sc/cf/

ch2 .asp#link1 that connects the California Infant/Toddler Learning and Development 

Foundations, Head Start Child Development and Early Learning Framework, California 

Preschool Learning Foundations (CDE 2012a), and the California Common Core State 

Standards . This resource and others presented in the Mathematics Framework for California 

Public Schools: Kindergarten Through Grade Twelve and the English Language Arts/English 

Language Development Framework for California Public Schools: Kindergarten Through 

Grade Twelve provide additional opportunities to create a more interdisciplinary curriculum . 

The frameworks and other early childhood education resources can be downloaded from the 

California Department of Education Web site: https://www.cde.ca.gov/ci/sc/cf/
ch2 .asp#link2 .

1 . The Alignment of the California Preschool Learning Foundations with Key Early Education Resources predates the adoption 
of the CA NGSS . The standards listed in the alignment document are now-outdated standards from 1998 .

https://www.cde.ca.gov/ci/sc/cf/ch2.asp#link1
https://www.cde.ca.gov/ci/sc/cf/ch2.asp#link1
https://www.cde.ca.gov/ci/sc/cf/ch2.asp#link2
https://www.cde.ca.gov/ci/sc/cf/ch2.asp#link2
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Alignment Tables Linking California Preschool Learning 
Foundations to the CA NGSS

Table 2.2. Alignment of California Preschool Learning Foundations to the Science and 
Engineering Practices 
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Table 2.3. Connections Between the California Preschool Learning Foundations Science 
Domain Strands and the CA NGSS 
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