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Summary of the Issue(s) 
[bookmark: _Hlk238765764]The California Department of Education (CDE) seeks approval of the recommendation for the next steps of the California Science Test (CAST) Innovations Concept Paper related to the mini performance tasks (mini PTs) for the CAST, based on the results of the Cognitive Lab Study and educator user research. The mini PTs were developed in response to the State Board of Education’s (SBE’s) approval of the receipt of the CAST Innovations Concept Paper in January 2024 and seek to enhance the CAST’s measurement of key elements of the California Next Generation Science Standards (CA NGSS) by emphasizing authentic student engagement with, and demonstration of, science and engineering practices (SEPs) and scientific sensemaking. 
Recommendation
The CDE recommends that the SBE approve ETS to continue refining the mini PTs and developing a plan for the implementation and scoring of the mini PTs with CDE and SBE approval. 
Brief History of Key Issues
The following sections provide information on the CAST Innovations, as part of the California Assessment System.
History of the California Science Test Innovations
In January 2024, the SBE approved the receipt of the CAST Innovations Concept Paper. The concept (fig. 1) includes four assessment-related system components: classroom performance tasks embedded in learning (PTELs) organized in an online bank for kindergarten through grade twelve (K–12) to be used as desired by teachers; common PTELs to supplement summative testing in grades five, eight, and high school; an end-of-year summative assessment that includes a mini PT; and opportunity-to-learn indicators. 
Figure 1: Schematic of Conceptual Approach (adapted from the CAST Innovations Concept Paper)

[image: Figure 1 plays the Schematic of Conceptual Approach (adapted from the CAST Innovations Concept Paper).]
Mini Performance Task Studies
In SBE meetings between January 2024 and September 2025, the state’s assessment contractor, ETS, has been working on the development of prototype science mini PTs, as outlined in the CAST Innovations Concept Paper. Since September 2025, ETS has been conducting initial research on task development, student interactions via cognitive labs, and potential for impact on teaching and learning via educator-focused user research. The purpose of this work is to explore the feasibility of increasing task authenticity, improving alignment with the CA NGSS, and informing next steps related to the development of robust performance tasks for the CAST.
In pursuit of this work, ETS developed two prototype tasks, each at grade five, eight, and high school, leveraging different possible design approaches that were intended to meet the design principles laid out in the CAST Innovations Concept Paper. These tasks were developed with feedback from both California educators and CDE science staff. 
Cognitive Labs
In spring 2026 (April and May), ETS conducted a series of cognitive labs with 75 students across grade five (23 students), grade eight (26 students) and high school (26 students) to understand whether design features included in the tasks led to student engagement, elicited evidence of student engagement in SEPs and scientific sensemaking, and whether design features and approaches introduced construct-irrelevant contributions to student performance. Participants were intentionally recruited to reflect a range of learner characteristics, including English learners, reclassified fluent English proficient students, socioeconomically disadvantaged students, students receiving special education services, and students with Section 504 plans. The sample included students from urban Los Angeles and California's Central Valley (Merced), representing diverse linguistic, socioeconomic, and educational backgrounds. Across the sample, 14 students were identified as English learners, 9 as reclassified fluent English proficient, 50 as socioeconomically disadvantaged, 8 received special education services, and 3 had Section 504 plans. The student population was predominantly Hispanic or Latino and included students with a broad range of prior academic achievement and reading proficiency. These characteristics were intentionally included to provide insight into how mini PT designs function across a diverse range of California learners.
Educator User Research
In addition to the student-focused mini PT cognitive labs, ETS also conducted user research with approximately 200 California science teachers to better understand how mini PT designs might influence their instructional practices in science. In spring 2026, ETS conducted a series of user research activities with science teachers. These activities included prototype task reviews, comparisons with legacy PTs, documentation of assessment information use workflows, empathy interviews and focus groups. The purpose was to understand how science teachers perceived the instructional signaling of mini PT style tasks. The research also examined what instructional shifts and planning activities mini PTs were likely to encourage, and what features of mini PTs were most compelling to teachers.
Findings
The Cognitive Lab Study was designed to gather early response-process evidence about how students engaged with the prototype mini PTs across grade five, grade eight, and high school. Findings indicated that students were often able to engage with authentic phenomena, use information presented through task materials, and demonstrate opportunities for scientific sensemaking through explanation, evidence use, and decision-making. These findings suggest that many aspects of the mini PT design approach have the potential to elicit the types of student thinking and engagement envisioned in the CAST Innovations Concept Paper.
However, engagement was not consistent across tasks or grade levels. In particular, many grade five students experienced difficulty fully engaging with some aspects of the prototype tasks, and challenges were observed across all task designs related to factors such as reading load, navigation demands, task length, representation complexity, and cumulative cognitive load. These findings provide important guidance for future mini PT development, suggesting that successful tasks will need to balance authenticity and scientific rigor with developmental appropriateness, clear task structures, manageable cognitive demands, and purposeful use of multimedia supports.
The study also found that more authentic and relevant task contexts supported stronger student engagement and persistence. Students were more likely to remain engaged when tasks were anchored in meaningful scientific problems that affected people, communities, or ecosystems and when they were asked to investigate authentic uncertainties rather than simply recall information. For example, students demonstrated sustained engagement when asked to investigate environmental and public health challenges that had clear real-world implications. In some cases, students connected personally to the phenomenon or knew people affected by the problem being investigated, while others were motivated by the potential impact of the issue on communities or ecosystems. Students frequently used these real-world contexts to guide their evidence gathering, reasoning, and recommendations. These findings suggest that authenticity, relevance, and a clear purpose for investigation are important conditions for sustained scientific sensemaking. 
Interactive and multimodal task features, including simulations, dashboards, videos, models, and data displays, often created meaningful opportunities for students to inspect evidence, test ideas, and reason through scientific problems. For example, students used simulations to compare conditions, observe patterns, and develop explanations about cause-and-effect relationships within systems. Interactive data displays supported investigations of relationships among variables and helped students identify patterns in evidence and support scientific claims. Narrated videos and animations were especially helpful in supporting some students’ understanding of unfamiliar phenomena and in helping them build mental models needed for later parts of the task. At the same time, the cognitive labs showed that not all interactive and multimodal features functioned well. Some students struggled to notice subtle changes in simulation displays, track information across multiple representations, or maintain focus on the driving question when navigating across several screens and task components. In these cases, the technology or presentation of information sometimes added complexity that interfered with students' ability to engage in the intended scientific reasoning. Students were generally more successful when multimedia elements made important patterns visible, reinforced the purpose of the investigation, and supported evidence gathering. These findings suggest that interactive elements are most effective when they support scientific reasoning directly, maintain clear connections to the driving question, and minimize unnecessary cognitive and technological complexity.
Finally, the study generated useful evidence about how students interact with digital task features and what kinds of interactions best support scientific sensemaking. Student interaction patterns showed important differences in how students gathered, evaluated, and used evidence. Some students systematically compared variables, revisited information sources, tested explanations, and used evidence strategically to support claims. Other students were more likely to interact with task features in ways that were less focused or less effective for addressing the investigative goals. Together, these findings suggest that well-designed interactive tasks can provide valuable evidence not only of what students know, but also how they approach investigation, evidence use, and scientific sensemaking. The findings also highlight the importance of designing tasks that clearly communicate the purpose of an investigation and support students in engaging in systematic rather than exploratory or trial-and-error interactions.
Findings from the educator user research showed that mini PTs were generally viewed as more engaging, accessible, and aligned with teachers’ vision for effective science instruction than legacy CAST performance tasks. However, teachers did not view all task features as equally valuable. The strongest ratings were associated with tasks that were grounded in authentic and meaningful contexts, required students to engage in scientific reasoning and investigation, provided opportunities for evidence use and decision making, maintained a coherent connection to a central problem or driving question, and reflected experiences that teachers recognized from effective classroom science instruction. Teachers were less likely to view tasks as representative of student collaboration, student-driven investigation, or some science and engineering practices when those elements were not clearly embedded within the task design. Complementing the cognitive lab findings, the educator user research helped identify which task features were more likely to communicate and reinforce the instructional goals of the CA NGSS.
Findings from the educator user research also suggest that mini PTs have the potential to encourage instructional shifts toward deeper sensemaking, student discourse, and student-driven investigation, although the strength of those signals varied across task designs. The strongest instructional signals were associated with tasks that asked students to address authentic uncertainty, develop and refine evidence-based explanations, plan investigations, evaluate competing claims, and make decisions using multiple sources of evidence. These tasks were most likely to prompt teachers to envision classroom activities centered on sensemaking (65 percent), collaborative meaning-making (43 percent), and student-driven investigation (44 percent), particularly when students were required to gather and evaluate multiple sources of evidence, critique claims, refine explanations over time, and investigate questions without a predetermined solution path. In contrast, practices such as modeling, obtaining and evaluating information from multiple sources, and computational thinking were less likely to produce the intended instructional signal and, in some cases, reinforced incomplete or procedural interpretations of the science and engineering practices. Teachers consistently emphasized that future mini PTs should create greater opportunities for collaborative meaning-making, investigation design, and student agency if the assessment is intended to communicate those instructional priorities. The influence on instruction was also strongest when tasks were coherent, authentic, and connected to practices teachers already understood. Technology-rich features were viewed positively when they supported investigation and sensemaking, but less positively when they appeared disconnected from the central phenomenon or required substantial attention to tool use. Finally, teachers indicated that any instructional impact will depend on whether mini PTs are visible to educators through released tasks, examples, reporting, and professional learning supports.
Design Parameters for Future Development
The following parameters are drawn from the cognitive lab and educator user research findings and are intended to guide the continued development of mini PTs:
· Mini PTs should be organized around authentic phenomena, meaningful problems, and a coherent reasoning arc. The strongest mini PT designs were those in which students investigated authentic uncertainties that mattered to people, communities, or ecosystems, and where each task component contributed to resolving a central driving question. Future mini PTs should prioritize coherent sequences of sensemaking activities that require students to gather evidence, develop explanations, evaluate competing claims, and make evidence-based decisions. Task components that do not directly contribute to the intended reasoning process should be reduced or eliminated. Future mini PTs should prioritize a small number of coherent task components that support sustained investigation and problem solving rather than multiple peripheral questions that may distract from the central reasoning process.
· Mini PTs should create stronger opportunities for student agency, investigation design, and collaborative meaning-making. Both the cognitive lab and educator research findings suggest that future mini PT development should strengthen opportunities for students to generate questions, plan investigations, evaluate alternative explanations, build explanations from multiple sources of evidence, and consider multiple defensible solutions. Attention should be given to task designs that encourage forms of collaborative meaning-making and student-driven investigation that educators identified as important but only partially represented in the current prototypes.
· Interactive and multimedia features should be used selectively and only when they support scientific reasoning. Simulations, dashboards, animations, videos, models, and other interactive features should be retained when they make important evidence, relationships, or phenomena visible and support students' investigations. Future development should avoid technology-rich features that primarily increase navigation demands, introduce unnecessary complexity, or shift attention away from scientific sensemaking. Interactive features should have a clear scientific and measurement purpose and should contribute directly to the intended evidence of student understanding.
· Future mini PTs should reduce construct-irrelevant barriers while preserving scientific rigor. Future task development should continue to reduce unnecessary reading demands, cumulative cognitive load, navigation complexity, and representation-related barriers that may interfere with students’ ability to demonstrate science understanding. Development should focus on ensuring that task difficulty arises from scientific reasoning and sensemaking rather than from technology use, interface design, or processing demands unrelated to the intended constructs.
· Mini PTs should prioritize science and engineering practices most likely to influence instruction. The educator research suggests that mini PTs are most likely to influence instructional practice when they require students to plan investigations, generate questions, evaluate investigation designs, use multiple sources of evidence, build explanations, critique claims, and evaluate solutions. Practices that teachers frequently interpret as more procedural or incomplete, such as modeling, computational thinking, and obtaining and evaluating information, should be carefully designed to reinforce their intended use as tools for scientific sensemaking rather than procedural completion.
· Scoring, reporting, and process data should be considered as part of the task design process. Future mini PT development should continue to explore how evidence generated through student responses and interactions can support valid, reliable, and useful interpretation of student learning. Process data should only be collected and used when it serves a clearly defined purpose related to validation, scoring, reporting, or task-improvement. Reporting approaches should make the purpose of mini PTs visible to educators and provide information that supports instructional reflection and improvement.
· Implementation planning should begin with educator visibility and engagement. The educator research suggests that mini PTs are unlikely to influence classroom practice if teachers are unaware of the task designs, their purpose, or the types of student performances they are intended to elicit. Future development should include plans for released tasks, reporting prototypes, professional learning resources, educator review opportunities, and other supports that help teachers understand and engage with the instructional goals represented by mini PTs.
Next Steps 
The CDE and ETS will continue to:
· Develop a phased plan for continued mini PT research and operationalization. The plan should outline the decision points, evidence, responsibilities, timelines, and next stages of work needed to evaluate task functioning, student experience, accessibility, scoring, fairness, and operational feasibility at a larger scale.
· Refine mini PT design, scoring, and evidence-use expectations. Future work should update design specifications and clarify how mini PT evidence will be produced, scored, interpreted, and communicated to intended audiences.
Future priorities include the following:
· Clarify the role of process data. Future work should determine which student interaction data are meaningful, how those data could be captured, and whether they support validation, scoring, reporting, and task improvement.
· Evaluate implementation and instructional impact. Future work should examine how educators and students experience mini PTs under more realistic implementation conditions, including how teachers interpret the instructional signals embedded within the tasks, how mini PTs influence instructional planning and classroom practice, and whether the intended instructional shifts are realized in practice.
· Explore grade-level and grade-band implementation considerations. Future work should examine how mini PT design, supports, and implementation approaches may need to vary across elementary, middle, and high school contexts based on differences in educator familiarity with three-dimensional science instruction, student experience with assessment technology, and instructional priorities.
· Situate mini PTs within the broader CAST Innovations roadmap. Future planning should consider how mini PTs might connect to the classroom PTELs, potential common PTELs, opportunity-to-learn indicators, and the overall vision for CAST Innovations.
Summary of Previous State Board of Education Discussion and Action
In August 2026, the CDE provided an update on the progress toward conducting cognitive labs for prototype mini PTs (https://www.cde.ca.gov/be/pn/im/documents/aug26memoadad01.docx).
In January 2026, the CDE provided an update on the curriculum embedded performance tasks in science bank (https://www.cde.ca.gov/be/ag/ag/yr26/documents/jan26item14.docx). 
In September 2025, the SBE approved the CAST Innovations Mini-PTs Assessment Development Plan (https://www.cde.ca.gov/be/ag/ag/yr25/documents/sep25item02.docx).
In July 2025, the CDE provided an update on the science assessment program activities (https://www.cde.ca.gov/be/ag/ag/yr25/documents/jul25item03.docx).
In July 2024, the CDE also requested that the SBE ratify the submission of the Competitive Grants for State Assessments program proposal supporting testing innovations (https://www.cde.ca.gov/be/ag/ag/yr24/documents/jul24item14.docx) (https://www.cde.ca.gov/be/ag/ag/yr24/documents/jul24item14a1.pdf). 
In January 2024, the SBE approved the receipt of the CAST Innovations Concept Paper, pursuant to Task 6.8 of the California Assessment System contract number CN220002. The CAST Innovations Concept Paper describes a possible system of assessments that includes common performance tasks embedded in learning and mini-PTs (https://www.cde.ca.gov/be/ag/ag/yr24/documents/jan24item03.docx).
Fiscal Analysis (as appropriate)
Funding will be contingent on an annual appropriation being made available from the Legislature in future fiscal years.
Attachment(s)
· Attachment 1: Final Report for the 2026 California Science Test Mini Performance Tasks Cognitive Lab Study (155 Pages)
· Attachment 2: California Science Test Mini Performance Task Educator User Research Study Summary (14 Pages)
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