
 

 Computational Thinking in Preschool: Bridging Home and School 
 

Danae Kamdar, Digital Promise, dkamdar@digitalpromise.org 

Shuchi Grover, Looking Glass Ventures, shuchig@cs.stanford.edu 

Phil Vahey, SRI International, pvahey@sri.com 

Tiffany Leones, Digital Promise, tleones@digitalpromise.org 

Ximena Dominguez, Digital Promise, xdominguez@digitalpromise.org 

 

Abstract: Computational thinking (CT) has received significant national attention as a key skill 

for all learners. Our research involved working with preschool teachers and families from 

underserved communities to co-design home and school learning experiences that integrate 

algorithmic thinking, abstraction, decomposition and debugging. Findings highlight the promise 

of bridging home and school learning to promote CT and STEM early in childhood. 

Computational thinking 
Wing (2006) presented CT as “a universally applicable attitude and skill set” oriented towards solving problems 

and designing solutions, in ways that make them amenable to being solved with computational systems (p. 33). 

Earlier notions of CT that focused on programming and procedural thinking (Papert, 1980) have since been 

expanded to include a broader set of skills and practices (e.g., Dong et al, 2019). National attention on CT has led 

researchers, educators, and policymakers to design CT resources, curricula, and assessments across grade levels. 

Much of the attention to date has been focused on middle and high school students, with some emerging CT 

activities and resources designed for elementary children. However, few studies have examined whether and how 

CT can be promoted in preschool in ways that resonate with young children’s experiences and are consequential 

for early learning. While studies have found that kindergartners can learn to successfully program robots with 

support, concerns regarding the developmental appropriateness and level of scaffolding necessary for preschool 

children to successfully engage in these activities have been raised (Kazakoff, Sullivan & Bers, 2013). 

Researchers have concluded that young children may benefit from engaging in other CT activities that are better 

aligned to their abilities and interests. A recent study found that preschoolers benefit from learning important CT 

skills such as sequence, modularity, and debugging during common classroom activities (Lavigne, Lewis-Presser 

& Rosenfeld, 2020). Preschool teachers are tasked with promoting children’s learning in many areas and adding 

CT into an increasingly crowded curriculum may be challenging. Identifying how CT can strengthen learning 

broadly and how it can be embedded into STEM areas, such as math and science, is necessary.   

Study design and data sources 
Our study brings together public preschool teachers; families from culturally diverse, low-income communities; 

curriculum and media designers; and researchers to engage in collaborative 

design and design-based research. As part of the co-design process, all 

stakeholders shared their unique perspectives and insights; brainstormed 

whether and which CT skills could be consequential for early learning; and 

collaboratively developed (and tested) classroom and home activities and 

digital apps to promote CT and STEM. The study consisted of three phases: (1) 

identifying target content, (2) co-designing and pilot testing preliminary ideas 

and (3) conducting a small field study to examine implementation and evaluate 

the promise of designed resources for classrooms and homes.  

Phase 1: Identifying target content 
During this phase, the team of stakeholders first came together to identify target content and discuss co-design 

processes. Algorithmic thinking, problem decomposition, abstraction, and debugging were selected as the initial 

target skills for the study. A comprehensive list of math concepts and science practices was also generated so that 

integration could be explored organically as activity ideas were drafted. Using this information, the team generated 

the first draft of a learning blueprint that served as an anchor document to guide the development and iterative 

enhancement of resources, as well as the development of research instrumentation.  

Phase 2: Pilot testing and Iterating on Design Ideas 
Using the draft learning blueprint as a guide, the research team recruited a larger sample of practitioner partners 

to engage in co-design (2 public preschool teachers and 4 culturally and linguistically diverse families). The co- 

Figure 1. Co-Design Meeting 
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 design team came together four times. During initial meetings, the research team shared “seed” ideas in order to 

kick off the idea generation process. Teachers and parents shared insights and feedback about the affordances, 

feasibility and constraints of the seed activities and were invited to generate alternate or/and additional ideas. As 

ideas emerged, they were entered into the learning blueprint and tagged with the corresponding CT, math and 

science learning goals. In between meetings, the team tested activities discussed at subsequent co-design meetings. 

A total of 22 classroom activities, 6 home activities, and 2 digital apps (for use across home and school) 

were developed. While we found robust connections between CT and math concepts, connections to science were 

not specifically tied to core ideas but rather science practices. For instance, algorithmic thinking activities 

integrated visual spatial skills and counting, while abstraction activities promoted observation and sorting.  

Phase 3: Field Study 
The final phase included a small field study in 7 public preschool classrooms; 5 classrooms implemented the CT 

activities and 2 classrooms served as a 

comparison group. All children enrolled in 

the classrooms were invited to participate in 

classroom activities and a subsample of 2 

families in each of the intervention 

classrooms participated in the home-school 

component. A subsample of 8 children per   

classroom engaged in a brief CT assessment. 

Three observations and debrief interviews 

were conducted with each intervention 

classroom/teacher and family. 

Findings from the assessment analysis indicated that the overall difficulty of the assessment items was 

relatively high for both pre- and post-assessment, with nearly all items having a proportion correct less than 0.5. 

Most items, however, demonstrated acceptable levels of discrimination. Cronbach’s alpha was also found to be 

reasonably good: 0.72 and 0.78 at pre and post respectively. Assessment data was used to examine improvement 

in children’s learning from pre to post. While the sample is small, significant improvements were detected from 

pre to post for children who participated in the home-school connection condition, relative to the comparison 

condition. Interestingly, a significant effect was not detected for children who participated in the classroom only 

condition, relative to the comparison condition.  

Findings from classroom observations indicate that teachers implemented activities throughout the study 

and appreciated the formats and connections to STEM. Observers noted over 80% of the activities observed were 

modified by teachers. While most modifications strengthened activities, more than a quarter of the modifications 

involved excluding CT activity components. It is possible that teachers gravitated toward STEM content they 

were familiar, excluding content that was new. Successful integration seemed to have occurred when the CT 

concepts were integral to the STEM lesson and vice versa. Findings from family interviews indicate that families 

enjoyed the activities and reported engaging in many of them repeatedly with their children. Families appreciated 

that the activities included experiences they could easily embed into their routines (e.g., grocery shopping, getting 

ready for school/bedtime) and involved formats familiar to their family (e.g., book reading, cooking, etc).  
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Figure 2. Digital and Hands-on Activities. 
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