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Abstract: As a result of the COVID-19 pandemic, teachers were forced to consider how their 

integration of computational thinking (CT) within elementary science would shift during 

Emergency Remote Teaching (ERT). We present preliminary analysis of interviews with 

teachers about their experiences and expectations for integrating CT in online teaching and how 

these expectations mirror and shift integration in-person. We offer principles for designing 

professional development to support online integration of CT in elementary science. 

Introduction 
Researchers argue that computational thinking (CT), defined as “the thought process involved in formulating 

problems such that their solutions can be expressed as computational steps or algorithms to be carried out by a 

computer” (Lee et al., 2020, p. 1), is a skill every student should learn (Wing, 2006). The value of CT is highlighted 

in science education, where professional careers are increasingly computational (Weintrop et al., 2016). To 

introduce CT into the classroom, some professional development (PD) opportunities focus on CT integration 

within disciplinary contexts, particularly science (Delyser et al., 2018). This type of PD and the focus on CT 

integration have given CT a stronger foothold within classroom practice. 

But this integration has been affected by the COVID-19 pandemic, requiring teachers to reconsider if, 

how, and when they integrate CT into science lessons. In March 2020, teachers in the U.S. transitioned to 

Emergency Remote Teaching (ERT; Hodges et al., 2020) and while some schools reopened in-person in the Fall, 

most adopted either a fully remote or hybrid (part remote, part in-person) model. These transitions required 

teachers to abruptly transform their teaching, often navigating a redistribution of pedagogical priorities and 

responsibilities. In this study, we set out to understand how the transition to ERT impacted CT integration and 

how this transition can inform CT integration in online environments.  

Previously, we provided CT PD to pre-service and in-service teachers (Coenraad et al., 2021) with a 

focus on in-person instruction. In the PD, teachers wrote CT-integrated science lesson plans that included using 

computational devices for data collection and analysis, using simulations to illustrate scientific phenomena, and 

extending science learning with programming activities (Cabrera, in preparation). Following up with participants 

from that PD, we answer the research questions: How did ERT impact teachers’ integration of CT into elementary 

science? and How do teachers expect to integrate CT into elementary science if they continue to teach online?  

Data collection and analysis 
We interviewed five elementary teachers (all White women, one Hispanic; 1-15 years of teaching experience) 

who previously participated in our Spring 2019 PD about their experiences integrating CT during the 2019-2020 

school year. All five teachers began the school year teaching in-person but shifted to ERT in March of 2020. We 

conducted semi-structured audio-recorded interviews during the summer of 2020 focusing on teachers’ 

experiences integrating CT, transitioning to ERT, and their ideas integrating CT in online environments. 

Interviews lasted 45-80 minutes and were professionally transcribed. The interview transcripts were coded using 

descriptive coding (Saldaña, 2015) to identify CT integration in-person and online, potential CT-integration 

online, and barriers to CT integration. 

Findings 
Although most of the participating teachers had demonstrated the ability to write and enact CT-integrated science 

lesson plans during the Spring 2019 PD, our interviews showed that no teacher was able to successfully integrate 

CT into science during ERT. One common barrier to integration was a shift on how and by whom science was 

taught at schools. As one teacher explained, “There was only math and reading… then, as online learning went 

on, they started rolling out science and social studies, but it wasn’t taught by the [main] teacher, it was taught by 

one teacher for the whole school.” Another teacher also shared a shift in priorities and how CT had fallen to the 

bottom of those: “just the lack of time that’s allocated for Science. I found myself a lot of times having to find 

ways to integrate science and social studies into math and reading, just to make sure I exposed students to that 
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 content. So, on top of that, trying to integrate computational thinking is kind of challenging.” Teachers also 

explained that ERT had also made it difficult to integrate CT by changing the instructional dynamic between 

teachers and students. A participant described this obstacle as a change in teaching style from “cooperative 

learning where the kids learn together…[to] online [where] it is more of a lecture-based type.”  

While teachers had difficulty integrating CT during ERT, they were able to identify future means for CT 

integration online. They specifically identified the potential to integrate programming through online 

environments, such as Scratch, and computational simulations, such as those available through PhET. One teacher 

noted both saying, “What comes to mind is definitely coding, Scratch, things like that, where students can kind of 

independently explore and work with the technologies…more of those online simulations, things like that.” 

Teachers identified these technologies “especially because the students are already on their technology,” 

highlighting the online nature of these CT activities and the ability of students to complete them on individual 

computers without additional resources.  

Discussion 
 From previous work, we know that integrating CT into elementary science is difficult for elementary 

teachers but moving science instruction online exacerbated the existing barriers they faced. The lack of science 

instruction time and agency to integrate a new skill like CT became worse during ERT. Advocates of science 

education should continue to encourage schools and districts to allot significant instructional time to science 

education. Nevertheless, it is hopeful that teachers recognize ways to integrate CT within the existing context, 

particularly using simulations and programming. We see pathways that could support teachers to continue the 

momentum of CT integration as they move forward with ERT and online teaching.  

While the teachers who participated in our PD had previously integrated CT through a variety of activities 

and practices, they saw CT online as limited to easily accessible programming and simulations. However, this 

conceptualization of CT can be reframed as an opportunity to expand the role of computational tools in science 

learning—particularly given that districts have now expanded technology access for students learning from home. 

In our previous work, we observed teachers integrate simulations mostly as a way to visualize a scientific 

phenomenon, but less often as a tool to test scenarios, answer inquiry questions, and discuss how computational 

simulations model the real world. Similarly, teachers in our PD often integrated programming only as an extension 

activity that followed a typical science lesson. Therefore, we suggest that PD designers and teacher educators 

support instructors in leveraging the affordances of simulations and programming to integrate CT more deeply 

and making them core practices of science learning. Moreover, it is important that we provide teachers with tools 

to foster collaborative and active learning online, as they identify that CT is often incompatible with the lecture-

based teaching that emerged during ERT.  
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