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MEMORANDUM

DATE:	August 14, 2026 
TO:	MEMBERS, State Board of Education
FROM:	TONY THURMOND, State Superintendent of Public Instruction
SUBJECT:	California Assessment of Student Performance and Progress: Update on the California Science Test Mini Performance Tasks Cognitive Lab Study.
Summary of Key Issues
This information memorandum provides an update to the State Board of Education (SBE) on progress toward conducting cognitive labs for prototype mini performance tasks (mini PTs). The mini PTs were developed in response to the SBE’s approval of the receipt of the California Science Test (CAST) Innovations Concept Paper in January 2024 and seek to enhance CAST’s measurement of key elements of the California Next Generation Science Standards by emphasizing authentic student engagement with and demonstration of science and engineering practices as well as scientific sensemaking. The California Department of Education (CDE) worked with the state’s testing contractor, ETS, to conduct a cognitive lab study on mini PT test designs.
The mini PT work represents a shared goal to develop increasingly valid and robust measures of science achievement that measure essential elements of state standards and provide useful information to educators, students, and families about both what expectations for students’ science performance look like, and how students are progressing toward those goals.
Background
Following the SBE’s approval of the CAST Innovations Mini-PT Assessment Development Plan at the September 2025 SBE meeting, ETS launched an effort to develop prototype mini PTs for grades five, eight, and high school. The purpose of these prototype tasks was to understand whether the design approaches used to develop tasks meet the design principles proposed in the CAST Innovations Concept Paper would also yield tasks that surfaced the engagement and thinking goals intended by mini PT design and potential inclusion on the Summative CAST.
Overview of Cognitive Lab
The Cognitive Lab Study evaluated whether the proposed science mini PTs effectively elicited the intended engagement, scientific reasoning, practices, and knowledge for students in grade five, grade eight, and high school. Results are intended to help define design specifications and approaches, understand trade-offs, and evaluate the impacts of different design choices, towards ensuring that the tasks function as intended as part of the overall CAST assessment system. The Cognitive Lab Study addressed three main research questions:
· Do the tasks elicit evidence of targeted constructs?
· Do the tasks engage and motivate students?
· Are there sources of construct-irrelevant variance?
Using cognitive lab methodology, the study examined how students interpreted and engaged with prototype mini PTs and how their observed response processes aligned with the intended design of the tasks. At each grade level, two tasks were tested; these tasks shared a common scenario and phenomena, and varied design choices related to potential engagement structures, construct depth and breadth, and features of interactivity. This enabled researchers to observe both what students do and how they think while completing tasks, providing insight into the match between intended and actual response processes by exploring three major areas aligned to the science mini PT research goals:
· Student cognitive processes elicited by the tasks: How students interpret the tasks, reason through the scientific phenomena, and apply scientific practices
· Student engagement and motivation: Behavioral, verbal, and nonverbal indicators of engagement, persistence, and task interpretation
· Construct-irrelevant interference: Any factors unrelated to the intended scientific constructs that impede comprehension, navigation, or performance
Study Design
Two versions of each task at each grade level were developed and tested. Details of the tasks can be found in Attachment 1. The task pairs focused on the same or overlapping content, but contained different design features. Separate groups of students worked with each variant to allow data to be gathered from students who did not receive the alternate variant and an examination of their responses to different design elements without contamination from previous experience with a different version. The Cognitive Lab Study protocol included specific prompts both during and after task completion that targeted the different design elements across variants.
Facilitators were trained in methodological approaches and protocols and subsequently worked one-on-one with students at the schools. Some facilitators were Spanish-language speakers to offer support for English learner (EL) students.
Each session gathered data by:
· Hybrid Think-Aloud and retrospective questioning
· Observation of behavioral, verbal and nonverbal indicators
· Digital interaction data
· Audio recording and screen capture
Recruitment and Participants 
Cognitive labs were conducted in April and May 2026 based on the availability and preferences of participating schools. ETS conducted outreach to schools, including sharing a description of the goal of the cognitive labs as well as what would be expected of participating schools, educators, and students, such as administration details and uses of the data. ETS also provided schools with consent forms to be signed by parents/guardians. Educators obtained parent signatures and returned signed consent forms. ETS then used the completed consent forms to identify students and allocate them to the task versions. Students were assigned to task versions in a manner that balanced EL status, gender, and time of day. A total of 75 students participated from the following schools:
· Elementary Schools (Grade Five)
· Leontine Gracey Elementary in Merced City Elementary School District (MCESD)
· Rudolph Rivera Elementary in MCESD
· Middle Schools (Grade Eight)
· Henry T. Gage Middle in Los Angeles Unified School District 
· Herbert H. Cruickshank Middle in MCESD 
· High School (Grades Nine through Twelve)
· Merced High in Merced Union High School District
Recruiting sufficient students to participate in the Cognitive Lab Study was challenging due to impacted school schedules. Initially, the cognitive labs were scheduled for February 2026. However, to accommodate local requests for timing and scheduling, the cognitive labs were moved to April-May 2026. Some schools were reluctant to participate given ongoing operational testing in the spring and other existing activities. Concerns about ongoing testing and other activities posed a particular challenge for grade five student recruitment and resulted in an additional school being added later to the cognitive lab sample to ensure a sufficient number of grade five students engaged with the tasks. Given the short timeframe for recruitment and testing, it was understandable that schools found it challenging to accommodate the cognitive lab schedule. ETS sought to work closely with participating schools, extending the cognitive lab timeframe and dates for participation, and recruiting additional schools and students when needed.
Analysis and Findings
Qualitative data (student verbalizations, observable student behaviors, and student responses to constructed-response items) are examined at the individual student level. These data are then categorized and analyzed for evidence to address the three research questions. Emerging themes and unexpected observations were recorded. Quantitative data (logs of student interactions, student responses to self-report survey questions, student responses to selected-response items) are aggregated and examined for patterns to visualize overall trends, explore subgroup differences, and identify individual differences or variability.
Initial data analyses showed that students were able to engage with the mini PTs in ways aligned with the intended goals of the task design. Across the study, students interacted with authentic phenomena, used information presented through task materials, and demonstrated opportunities for scientific sensemaking through explanation, evidence use, and decision-making.
The study also found that authentic and relevant task contexts supported student engagement and persistence. Students’ participation was encouraged by compelling phenomena and problems that included authentic uncertainty and communicated value to people and communities. Interactive and multimodal task features, including simulations, dashboards, videos, models, and data displays, provided meaningful opportunities for students to inspect evidence and reason through scientific problems. 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.
The cognitive labs also surfaced areas where task features could introduce construct-irrelevant interference. These included reading load, navigation demands, task length, representation complexity, and cumulative cognitive load. These findings are important because they identify factors that may affect how well students can demonstrate the intended science constructs.
Finally, the study generated useful evidence about how students interact with digital task features. Student interaction patterns with dashboards, simulations, and other tools provided insight into investigative strategies, use of supports, and approaches to sensemaking.
Next Steps
The CDE and ETS will provide an update item on the complete analysis and recommendations at the upcoming September 2026 SBE meeting for information and action.
Attachment(s)
memo-itb-adad-aug26item01
Page 2 of 5
· Attachment 1: Appendix of Mini Performance Task Descriptions (3 Pages)
Appendix of Mini Performance Task Descriptions
Whale Fall Mini Performance Task 
The Whale Fall mini performance task (PT) versions (Original, Variant) were developed for grade five students based on the following driving questions: 
· How do blue whales get so big eating such tiny animals? 
· What happens to all the nutrients and energy stored in a blue whale when it dies? 
· Both Whale Fall mini PT versions ask students to explore how matter and energy move through two connected ocean ecosystems. 
In the Original, students analyze visual and video evidence to develop a surface-ocean model showing how energy from the sun and nutrients flow from phytoplankton to krill and then to blue whales. Students then consider how whales contribute to a different ecosystem when they die and fall to the bottom of the ocean floor. They construct a multistage model of whale decomposition to explain how different scavengers and decomposers access energy and matter from the whale over time and why certain organisms appear or disappear at different stages. They then use their completed model to predict changes in energy availability and organism populations before, during, and after a whale fall. Finally, students connect the surface and deep-ocean systems by explaining how matter from krill can end up in deep-sea organisms and how ecosystems without sunlight ultimately depend on energy that originated from the sun. 
The Variant differs from the Original by beginning with the deep-sea ecosystem. The Variant asks students to hypothesize about the impact of the lack of sunlight on the ocean floor ecosystem, after which students engage in the whale fall modeling and finally consideration of the relationship between the surface ecosystem and whale fall ecosystem.
SoniCleaner Mini Performance Task
The SoniCleaner mini PT versions (Original, Variant) were developed for grade eight students based on the following driving question: 
· How can sound be used to clean up algal blooms that pollute reservoir water? 
· The SoniCleaner mini PT asks students to investigate whether an ultrasonic algae-control technology, the SoniCleaner, is an appropriate solution for a community concerned about harmful algal blooms in a water reservoir. Students are guided through a sequence of activities in which they analyze and evaluate information from various sources (for example, a simulation; video; SoniCleaner brochure; and additionally in the Variant, part of an Environment Protection Agency website, and a video about algal blooms). Students are then asked to apply their work to respond to questions posed by community members to help the community evaluate SoniCleaner’s utility and effects (for example, how can sound waves emitted in one part of the reservoir affect algae throughout the reservoirs?). 
Throughout both tasks, students are repeatedly asked to connect physical science ideas about sound waves to real-world environmental effects and, in the Variant, to do so using earth science and life science ideas. The culminating work requires students to synthesize evidence from their work with the simulation and other sources to decide whether the SoniCleaner is a technology they would recommend to the community.
Asthma Mini Performance Task 
The Asthma mini PT versions (Original, Variant) were developed for high school students based on the following driving question: 
· Why are asthma symptoms and hospitalizations increasing on certain days in a large city in California? 
Both Asthma task versions are anchored in a shared real-world phenomenon with a high degree of uncertainty that authentically integrates physical science (chemical equilibria), and earth science (feedback mechanisms between human activities and natural systems). Both versions position students as members of a community action group addressing a sudden rise in asthma hospital visits in a California city. In both tasks, students aim to learn more about the variables and their relationships to best understand how they may be affecting asthma hospital visits. The variant adds an evaluation of app features’ ability to help the community reduce the number of asthma hospitalizations.
Students begin by analyzing data and images linking weekday spikes in asthma hospital visits to a puzzling brown haze and persistent cold air. They explore the concept of a thermal inversion, construct explanations about the relationship between thermal inversions and air quality and explore the relationship between thermal inversions and asthma hospital visits. 
The Original transitions students into an interactive health dashboard containing multiple data visualizations, where they manipulate variables (location, number of days, inversion presence) to observe real-time changes in asthma visits and NO2 levels so they can use evidence to build claims about variable relationships and air quality. The Variant skips the dashboard and moves students directly to exploring underlying chemical reaction mechanisms related to the NO2 production through a simulation that visualizes particle-level models, graphs, and data tables, where students test how changes in NO2 concentration and temperature affect the directionality and outputs of a chemical reaction related to air quality and asthma. 
Both tasks then require students to investigate how thermal inversions and colder temperatures amplify NO2 effects. The Original uses an animation to illustrate temperature effects on this reaction in a closed system, prompting students to make an evidence-based claim for whether the reaction is endothermic or exothermic, while the Variant uses the simulation data to determine whether the reaction is endothermic or exothermic. Both tasks then require students to reconcile a contradiction between chemical equilibria closed-system predictions and a real-world atmosphere open system. The Original concludes with the avatar thanking students for helping him collect information to inform his community recommendations, while the Variant ends with students evaluating an air-quality app features and making a recommendation decision about the app’s use to the community.
