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Over the past three years, teachers at Hope High School have been working to implement the Next Generation Science Standards (NGSS). They see their ongoing work as also relevant and connected to the new Wisconsin Standards for Science (WSS).
Administrators in their district have made it a priority to support learning on common assessments and how to collaboratively review student work. To better enable this work, they created a Friday late-start schedule where science teachers (like other content teachers) have two hours monthly to meet together. Furthermore, grade level, core subject teachers have the same daily preparation period. Administrators ask grade level teams to meet during their common prep time at least weekly, with a goal of supporting the needs of all students. One Friday late start block is also reserved for grade level meetings, where all 9th teachers can discuss student support. Administrators have also provided specific training to teachers on how to effectively use collaborative time, and together they have made an effort to build an open and trusting culture where sharing and reflecting on classroom practice is comfortable.

Ms. G and her fellow science teachers have a goal of authentically assessing their students in alignment with their three dimensional instructional approach, based on the WSS and NGSS. This year they particularly aim to have true 3D assessment tasks, where students must use the dimensions in tandem, not consider them one at a time.

This timeline provides some key highlights of Ms. G’s assessment efforts and related standards. Much of the day-to-day work and collaborative conversations are not listed, so this work only reflects a sampling of standards from the year.

[bookmark: Fall]Fall
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· Event 1: With her fellow science teachers at the end of August, Ms. G looks at school-wide data from the past three years on 3D interim assessments and ACT science, as well as looking at data for the students she will have this year. The administration provides one day in August for teachers to do this work. For the past few years their department has used common rubrics for their similar, interim performance tasks, with the practice being the same but the subject varying by discipline. Last year the focus was data analysis tasks (unique tasks given in fall, winter and spring with the same rubric); the previous year it was writing

explanations, and three years ago it was asking quality scientific questions. These interims were also a key part of their student learning objectives (SLOs). Rubrics for these practices were modified for each science subject area to connect to that content. Within these interims, they also want to begin looking for students’ ability to make sense of phenomena by bringing together practices, content understanding, and crosscutting concepts-based thinking. Therefore, their plan in looking at the data is to determine whether there is evidence for student improvement in data analysis, writing explanations, and asking questions across subject areas, and that their thinking shows crosscutting concepts usage. In this August analysis they look for achievement gaps and any trends in those gaps. In their analysis of the data, the teachers note ongoing achievement gaps on the ACT, ACT Aspire, and interim tasks by SES and by racial groups (between white and African-American and Hispanic students). Teachers plan to collect further formative data in the first three weeks of school on students’ sense-making and use of scientific practices to finalize an SLO focus and goal for the coming year. Based on ongoing achievement gaps, they also decide to learn about and implement at least two place-based and social justice-themed projects in the upcoming school year in each class to better engage all students. (interim, summative)

· Event 2: On the third day of school, each science teacher gives students a brief survey to determine their self-efficacy and interest in science, as well as their learning mindset (growth vs. fixed). The associate principal summarizes this data for the team and sends it to the teachers to review. In a brief meeting after school, the science teachers share their analysis of the data and discuss strategies for the year to build self-efficacy and a growth mindset among their students. With the rest of the staff, they take part in a half-day workshop on mindset. They set specific goals for improvement in student self-efficacy and mindset in the coming year as part of their strategic system of assessment. (interim)
· Event 3: In class, Ms. G. outlines the science portfolio and notebooking expectations for the year, and students view examples of exemplar portfolios and notebooks from the previous year. She shares that scientific notebooks will be formally collected at least monthly to provide overall feedback on work, but that she will daily use the notebooks as tools to check in on and discuss students’ thinking. She also shares brief details on two large-scale projects, one per semester, that students will be doing which will comprise important core components of their portfolios to showcase their applied learning. (summative, formative)
· Event 4: Near the end of September, the science teachers use their late-start time to meet and discuss this year’s SLO work. From formative work through the beginning of the year, they feel that students still struggle with writing effective explanations using evidence and scientific reasoning. They decide to work with students on these skills through the year, collecting more formal data using similar tasks and a common rubric now, in January, and in May (parts of the SLO process)
· For Ms. G, after students’ initial periodic table exploration and labs, she administers a physical science interim assessment and scores it with the common rubric. Her students had previously written explanations, discussed the rubric, and used the rubric to self and peer assess. (interim)

October
· Event 1: Ms. G emphasizes student dialogue in her classroom as part of 1) eliciting their ideas, 2) supporting students in how to communicate science well, and 3) using their collaborative sense-making to inform her instruction. She particularly looks for students using frames of the crosscutting concepts in their sense-making, and models how to do that herself in discussions and lessons. She adjusts the learning groups based on this formative information to have heterogeneous groups and better meet all students’ needs. (formative)
· Event 2: Ms. G meets with the science team to generate and discuss baseline SLO data for this year. They develop consistent scoring approaches with the rubrics by scoring a few of each other’s students’ responses and discussing why they scored them in particular ways. They further discuss their thinking to ensure they are all asking the same thing of students. They combine this evidence with formative data from the year so far and set targets for student growth through the year. They particularly consider how to meet needs of ELs and non-dominant group students, which will be the focus of their personal learning and modified instructional practices through the year. They pull ideas from the DPI science assessment website for 3D performance tasks to use as their interim assessments for SLOs through the year. In collaboration with her team, Ms. G’s final SLO target is to have EL and minority students improve their 3D rubric proficiency scores on crafting scientific explanations to at least proficient by the end of the year. She expects all students to reach this goal, but will be working on specific instructional practices to support these groups of students. This plan for ongoing analysis allows for cycles of continuous improvement of instruction. (interim)
· Event 3: Students continue to work on a large-scale project in the background of other learning within the class. Ms. G formatively checks in on their initial research writing and questions for exploration, providing brief guidance. She also has student writing groups provide feedback to one another as they explain, justify, and revise their work. They have had ongoing class discussions to set and then reinforce norms for collaboration in groups, particularly to emphasize a growth mindset in learning. (formative)
· Event 4: Ms. G meets with the 9th grade team (mathematics, social studies, English, science, and elective teachers) to consider specific students to target for collective support based on attendance trends, work so far this year, past grades, and past teacher recommendations. While they work with all students to set goals and note needs for enrichment as well, they decide to target particular students who might not be on track to graduate in four years. She sets up meetings with those students that are in her homeroom as well as their parents/guardians to discuss their goals in life more broadly and specific goals in relation to the learning and attendance to meet those life goals. (formative)

[bookmark: November]November
· Event 1: Ms. G. holds one-on-one conferences with each of her homeroom students. She spends extra time with students flagged in October, with a plan to hold follow-up meetings at least monthly with those students. She now works with all homeroom students to set learning and life goals, noting steps they need to make to get there (she uses motivational interview techniques as appropriate). (formative)
· Event 2: As she prepares lessons, looks at student work, and listens to student dialogue, Ms. G carefully looks for student preconceptions on subject matter so that she can support them in conceptual understanding. She prepares experiences that will support student sense-making in relation to that concept, being careful to not just try to re-explain it to students and give them the answer. From past experience, she has some awareness of challenging topics, but she also checks the AAAS topic data for other subjects where students commonly have alternative conceptions. As she begins to introduce some conceptual ideas related to stoichiometry, she specifically uses a formative probe on conservation of mass and weight from Page Keeley to gather quick information about students’ thinking in relation to these concepts. (formative)
· Event 3: Ms. G wants to be sure to connect to students’ home lives to value their cultural backgrounds and better engage them in science. She crafts a formative assessment asking students to collect examples of unique chemicals they use in their daily life, listing their names and what they can decipher about basic properties. Students have already built up a solid understanding of matter and chemical properties by this point. In class, students collaboratively build from this information gathered at home to access, understand, and evaluate peer-reviewed academic research and other sources of information on the use and misuse of some of these chemicals. As a further formative assessment in this learning, students also individually analyze the credibility of two articles provided by the teacher from online sources. (formative).
Winter
December
· Event 1: In preparation for her mid-year review of her SLO, and to better understand student learning progressions, Ms. G. does a careful facet analysis of student thinking. She particularly wants to understand where students conceptual understanding sits in relation to chemical reactions and basic stoichiometry principals. Along with the other physical science teacher, she provides them with a performance task where they work to improve efficiencies within a chemical company. The teachers come together to discuss the “facets” of students’ understanding shown in their work. Ms. G uses this information to understand 9th-grade level proficiency and refine rubrics, as well as to help form instructional and lab groups. (formative, interim)
· Event 2: Ms. G. asks students to individually design and write-up in their notebook an investigation that would demonstrate differences in material properties that can be attributed to covalent vs. ionic bonding. She provides brief feedback on their plan using a rubric based on the evidence statement for standard HS-PS1-2. They then create consensus investigation plans with a group, which she checks off before they’re conducted. She continues to provide feedback, and uses peer feedback support, as students also design investigations as part of their long-term anchor project. (formative)
· Event 3: Students individually complete a summative performance task related to their chemistry work. Ms. G. quickly puts these tasks into piles of full understanding, partial understanding, and little understanding. She removes names and has student groups evaluate a response that shows only partial understanding. The groups discuss how they would revise the responses and then share their revisions with the class. Students have an opportunity to ask clarifying questions of each presenting group. She uses data from individual, group, and class conversations to further refine her chemistry instruction and consider further student experiences. (formative, summative)
· Event 4: Ms. G. asks students to write up reflections on their portfolio progress and meets with each individually during time to work on anchor projects. She asks them to share their thinking on one assignment in their portfolio, noting how the sense making they did connects to their everyday life. She also asks them to use another assignment to discuss how they used a particular practice of their choosing along with a lens of a specific crosscutting concept. She has a goal of students beginning to discuss their learning from a three-dimensional lens, noting how those dimensions came together in their work, not just talking about one, isolated dimension at a time. (formative)

[bookmark: January]January
· Event 1: At the end of the semester, Ms. G does not do a broad, final assessment covering all learning targets from the semester. She and her science team have decided that it is better to have more ongoing assessment, with a semester test that has a narrow focus on a couple key 3D learning performances that connect meaningfully and authentically to students and their learning. (formative, summative)
· Event 2: Students present their first semester anchor projects to their classmates. To inform learning targets and provide feedback, Ms. G. uses the subskills noted in the Wisconsin Standards for Science progression of the practice of obtaining, evaluating and communicating information (p. 32). They particularly emphasize their connections to social justice themes. What have they done with their learning? How could it impact the community? Who have they or will they share the information with? (formative, summative)
· Event 3: Ms. G. sends out end-of-semester grades using a standards-based grading system. Students receive rubric-based scores from 0 to 4 in relation to key 3D learning targets, which were generated as goals at the beginning of the semester. Students had some voice in crafting these rubrics and their goals in relation to them (with a larger voice in crafting goals and rubrics for the second semester). For the semester they had eight main targets, one for each science and engineering practice. Each of these targets was also linked to a disciplinary core idea. The seven crosscutting concepts are at least implicitly found throughout these targets. An example of one such learning target, which has its own rubric, is “Students can design and conduct investigations that demonstrate an understanding of chemical properties and bonding.” (summative)
· Event 4: After administering the mid-year interim assessment, Ms. G. has a mid-year review of her SLO and grade-level goals with her science teacher team and her principal. They collaboratively review student work, considering progress in relation to their rubrics and other skills as they naturally arise, to continue to pinpoint areas of strength and improvement, and also empower each teacher with specific next steps in meeting the needs of targeted groups of students. (interim)

[bookmark: February]February
· Event 1: Ms. G’s students complete a unit performance assessment where they are asked to make sense of a physics-related phenomenon (a rollercoaster) by modeling some aspect of it from the lens of a particular crosscutting concept. Students choose the crosscutting concept to structure their sense-making and models. (summative)
· Event 2: Ms. G meets with her 9th grade teacher team again to discuss student progress and share promising formative practices. The team reviews classroom data covering academic progress, behavior, attendance, and skills development. The team refines action plans for students in each of their homerooms where they’re providing extra support. They determine whether other students are in need of further support as well. (interim)
· Event 3: Students have the opportunity to drop various objects in class (balls, feathers, bricks, paper, etc.) noting which hits the ground first. They then watch a video of a bowling ball and a feather being dropped in a vacuum. They ask questions and create a scientific model that helps clarify their thinking about what’s happening in each circumstance and why, down to the particle level. They share and revise their models, considering what further learning they need to answer their questions. (formative)
· Event 4: Students take the ACT Aspire exam, including science (which is basically a practice ACT science test). Beforehand, all students had time to do one practice ACT test during their homeroom class. In science, they collaboratively scored the science portion of the test and discussed correct answers in student groups. While the ACT and ACT Aspire are the standardized tests required at the state level for Wisconsin high schools, the science department feels that the best way to prepare students for the ACT is through effective classroom instruction and a consistent, coherent tier 1 curriculum. (formative, summative)
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· Event 1: Building on their previous exploration of falling objects, students perform an investigation where they video dropping objects off a second floor landing in their school. They carefully make observations to gather evidence and pull this evidence together to determine the acceleration due to gravity. Groups share their evidence to support their findings and to build a model (which is a formula fitting their data). Through a structured argumentation process, they refine their ideas and work toward coming to a consensus model as a class. Based on discourse and notebooking, Ms. G. makes notes of their mathematical reasoning and argumentation skills to determine further structures and supports for their sense-making of quantitative data, gravity, and acceleration. (formative)
· Event 2: Ms. G meets with her students again to check on their portfolio progress. After some class work around the nature of science, she asks students to notebook some thoughts relating their portfolio development to ideas within the nature of science standards (ETS3, pg. 68-70). She uses this student work to begin to develop a rubric for nature of science thinking. She also has students share and reflect on each others’ thinking in this regard to analyze and develop a progression of understanding that will inform the rubric. (formative)

· Event 3: Ms. G checks for student understanding of a new concept (magnetism and magnetic forces) with a brief Google form - a virtual “fist of five” approach. She first asks students to rank their understanding from 1 to 5 on how magnets work and a couple other key concepts. She then asks them to write up a reflection on a practice and crosscutting concept they might use together to explore magnetism, noting why they would use each and why they would use them together. She considers this feedback in designing the next learning experiences. (formative)
· Event 4: Building on work with gravity and magnetism, Ms. G. moves into waves. After some learning, she gives students a performance task where a community is concerned about the safety of electromagnetic radiation from a new cell tower going up (ETS2). Students have to write a letter taking a position on the tower, with evidence and reasoning from their in-class work, to submit to the local city council. She encourages students to make this a multi-modal document to best connect with this audience. Afterward she analyzes students’ writing after to assess their ability to use evidence to explain electromagnetic radiation and energy in an audience-friendly way. She uses this data to plan further learning experiences. (formative, summative)
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· Event 1: Students complete an exit ticket to demonstrate their understanding of how forces and energy concepts are demonstrated in typical vs. alternative conceptions of how ancient pyramids were constructed. Ms. G. designs a lab for the next couple of days with multiple levels of engagement to build on varying proficiency levels of students shown in these exit tickets. (formative)
· Event 2: Ms. G meets with select homeroom students and their families again to review their performance and attendance data to date. Led by the student, they discuss what the data show about current performance and whether students are on track to meet end-of-year goals. They also discuss any new or revised goals students have before the end of the year, and celebrate the progress that they have made. (formative, interim)
· Event 3: At the end of April, Ms. G and the other science teachers again administer their self-efficacy, interest, and mindset survey. They discuss and analyze the results as a teacher team and with students during the next couple of weeks,
considering any final structures for support for the remainder of the year and considering how to support students in future years. (formative, summative)
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· Event 1: Students do their final project presentations of their second semester anchor project. They receive peer and teacher feedback on these presentations, and write up plans for improvement based on that feedback. At the end of the month, they use this feedback to guide their presentations of their full portfolios to a panel of community volunteers (parents, other teachers, business professionals, government officials, etc.) (formative, summative)
· Event 2: Ms. G meets with her 9th grade-level team to identify promising practices from the year in supporting individual students, particularly noting outcomes for students needing extra support and enrichment. (summative)
· Event 3: The science team administers their final round of SLO assessments. Teachers look at student work together, considering trends from formative, summative, interim, ACT assessments, and surveys to review the year and discuss what was effective in supporting all students (particularly targeted sub-groups) and what still needs work. Teachers use that information to make personal professional learning goals and plan collaborative work for the summer. (interim, summative)
· Event 4: Ms. G. uses portfolios, notebooks, and summative data from throughout the semester to compile final standards-based grades for students. Students also self-assess using these data sources and rubrics that they have had a hand in creating. (summative)
