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                                    Abstract
As educators move to introduce computing in K-12 classrooms, the issue of assessing student learning of computational concepts, especially in the context of introductory programming, remains a challenge. Assessments are central if the goal is to help students develop deeper, transferable computational thinking (CT) skills that prepare them for success in future computing experiences. This chapter argues for the need for multiple measures or “systems of assessments” that are complementary, attend to cognitive and noncognitive aspects of learning CT, and contribute to a comprehensive picture of student learning. It describes the multiple forms of assessments designed and empirically studied in Foundations for Advancing Computational Thinking, a middle school introductory computing curriculum. These include directed and open-ended programming assignments in Scratch, multiple-choice formative assessments, artifact-based interviews, and summative assessments to measure student learning of algorithmic constructs. The design of unique “preparation for future learning” assessments to measure transfer of CT from block-based to text-based code snippets is also described.
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                            Notes
	1.In an ongoing NSF-funded collaborative research effort, SRI International and Carnegie Mellon University are examining ways of automating assessment using log data from the Fairy Assessment in Alice captured by Denner and Werner. We are employing a combination of computational learning analytics/educational data mining techniques and the ECD framework to study students’ programming process and automate the assessment of programming tasks such as the Fairy Assessment. Grover, Basu, & Bienkowski (2017) & Grover et al. (2017) provide a glimpse of our work in progress using this computational psychometrics approach.


	2.FACT’s quizzes and summative assessment have been shared on the assessment platform, Edfinity. http://edfinity.com/join/9EQE9DT8.


	3.This question is at the heart of my ongoing NSF-funded research project (#1543062) at SRI International being conducted in partnership with San Francisco Unified School District (https://www.sri.com/work/projects/middle-school-computer-science).
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