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Science Program Vision for Weston Public Schools 

 

DRAFT 

 

 

 

The following Vision Statement emerged from discussions and ongoing work with the Science 
Program Review Self-Study Committee.  This DRAFT will be reviewed by the External Review 

Committee and further reviewed with Weston Science faculty in the 2012-13 school year. 

 

 

 

The Weston K-12 Science and Technology Program is designed to produce scientifically literate students 
who understand the nature of science and the scientific method in the modern world. 

Science educators in Weston strive to inspire students to explore questions about the physical world and 
to apply inquiry, observation, and evidence to answer those questions. Our goal is to build a rigorous, 
integrated K-12 science curriculum that guides students through a sequence of developmentally 
appropriate content supported by mastery of cumulative laboratory skills and concepts. Graduates of the 
Weston school system will be well prepared for careers in science and technology/engineering, and many 
will become scientific and technology leaders of the future. 

  

In order to achieve this vision, the Weston science curriculum must be… 

● based on the core scientific content of physical science, life science, Earth and space science, and 
technology/engineering. 

● aligned with the state frameworks. 

● sequentially integrated across K-12. 

● developed over time to better meet the 2012 Framework for K-12 Science Education from the 
National Academy of Sciences, particularly with respect to emerging recommendations on the 
importance of technology/engineering practices in science. 

●  engaging for students in the process of learning and doing science. 

●  taught by highly-qualified teachers supported by strong professional development. 

● supported by modern resources of space, equipment, and technology. 
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Senior Brendan Eappen teaches elementary students at the Weston Family Science Night 2012 

Introduction: 

Weston’s Science Department Program Review is the second full review of the K-12 program using the 
new self-study process first implemented in 2011. The self-study is the preliminary process that informs 
the External Review that will occur in October 2012. The self-study guides the “Charge” for the external 
review committee’s visit. The final phase of the review cycle is completed when the science department 
presents its response to the external review and develops an implementation plan. 

Our self-study has been guided in part by a 2012 report by the National Research Council of the National 
Academy of Sciences, A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and 
Core Ideas. This comprehensive conceptual framework for new K-12 Science Education Standards serves 
as an over-arching guide for best practices in K-12 science classrooms. The NAS Framework includes:  

● Core Scientific and Engineering Practices (e.g. Asking questions) 
● Crosscutting Concepts (e.g. Systems & system models) 
● Disciplinary Core Ideas from the central areas of science: physical, life, Earth and space, and 

Engineering, Technology, and the Applications of Science (e.g. Heredity: Inheritance and 
variation of traits) 
 

The recommendations and reflections made through the process of the review have been guided by our 
search for best practices through research, state and national standards, site visits, conferences, and 
consultants. The self-study committee and the Science Department as a whole are recognized for their 
commitment to the process. 
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Committee Members 

Co-chairs:  Amber Bock, Assistant Superintendent 
  Larry Murphy, Science Department Chair, 6-12 
  Ronit Carter, Curriculum Consultant, K-12 
 
Committee members: 

  Erica Cole, HS Assistant Principal 
  Jonathan Dietz, Middle School Science 
  Gita Foster, High School Physics 
  Rebecca Hunnewell, Field School 5th Grade 
  Reed Konsler, High School Chemistry 
  Mary Liu, High School Biology 
  Jennifer Mercury, Middle School Science 
  Christine Price, Country School Principal 
  Jody Salisbury, Middle School Science 
  Nan Thompson, Country School 2nd Grade 
 
The ongoing support of school principals has also been essential to this process. The committee expresses 
its thanks to Principals Anthony Parker, John Gibbons, Matt Lucey, and Debra Dunn. 

Purpose: 

The self-study is an analytical assessment guided by research. Its purpose is to provide information to the 
department on exemplary science program practices as comparative benchmarks and as references for 
setting future goals.  

Our site visits have underscored the fact that each school is unique in terms of size, demographics, fiscal 
state, staff, and facilities. Our intent is to select from our site visits and research, the elements of exemplary 
programming that best fit Weston’s needs for the future. Many of these exemplary elements already exist 
in the K-12 Weston science program, and this study helps us identify additional ways to enhance our 
overall quality. The ultimate goal is to assure the best possible experience and preparation in science for all 
Weston students. 

Process: 

The committee approached the study through a set of varied lenses each of which explores the science 
program from different vantage points in order to cross-reference ideas, practices, and assumptions 
guiding departmental practice:  

● Review of Weston Science Standards, Learning Goals & Benchmarks- 
○ Reflections on curriculum framework, core goals, and learning experience 

○ Review of current draft of Massachusetts Science and Technology/Engineering 
Curriculum Frameworks- 

○ Review of National Academy of Sciences, “A Framework for K-12 Science 
Education: Practices, Crosscutting Concepts, and Core Ideas.” 
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● Research  
○ Grounds all practice and vision 
○ Develops knowledge and builds cohesive voice of department 
○ Included four broad areas: 

■ Models of Instruction 
■ Inquiry-based science education 
■ Project-Based Learning 
■ Technology/Engineering Programs for High School 

● Site Visits 
Extend ideas and provides new thinking 

● Survey of parents and students 
Explores assumptions and perceptions of constituents (parents, students, 
teachers).  

The committee took preliminary program feedback from the whole department and sorted information 
into areas of strengths, challenges, questions, and goals (See Appendix A).  Many of the goals articulated 
early by committee members have endured throughout the review as important benchmarks for our future 
growth. 

1. Graduate more “science thinkers” able to ask good questions. 
2. Graduate students who can understand and interpret data objectively. 
3. Help students become active learners. 
4. Create more links with real world science practitioners. 
5. Incorporate more authentic lab activities. 
6. Use authentic assessments of student learning. 
7. Make connections with previous grades in order to build on what my students already know. 
8. Create an integrated standard curriculum document K-12.  
9. Put our students in situations in which they may successfully fail. 
10. Improve group working skills. 
11. Use technology effectively. 
12. Adopt meaningful interdisciplinary work. 

 

The committee prioritized this departmental data and established questions to be explored. These 
questions guided committee work, as well as the questions and ideas that emerged from committee 
research and assessment.  The report provides background and exemplary program targets (based on our 
research) for each of the areas of focus – Instruction, Curriculum, Program Design, Facilities & 
Equipment, and Departmental Practices.  Each section includes a Self-Assessment of the extent to 
which Weston Public Schools reflects the program targets, and Emerging Committee Ideas, which offer 
preliminary recommendations for district-wide decisions and work based on our learning. 
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Construction of new High School science building January 2012 

Self-Study Assessments 

The report shares what we learned from our study using the lenses to explore exemplary programs and to 
examine our own program.  This immersion of the self-study committee in research and analysis is 
reported as a series of Exemplary Program Targets that present highlights of what are exemplary practices 
within different aspects of an excellent science program.  Self-Assessments and Emerging Committee 
Ideas regarding Weston’s program are then compared to these exemplary practices.  

Sections are organized by five important program components: 

● Instruction 
○ Time 
○ Pedagogy 

● Curriculum  
○ Standards, learning goals and benchmarks 
○ Scope and sequence 
○ Assessment 

● Program Design 
○ Schedule 
○ Special programs: Independent Research Projects, Summer Science 

Internships 
● Facilities and Equipment 
● Departmental Practices 
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An elementary teacher uses guided inquiry to help a student solve a problem of physical science. 

Part I - Instruction 

Exemplary Program Targets 

● Integrates the Scientific Practices articulated by the Next Generation Science Standards (NGSS) 
(e.g., ask questions, use models, plan and carry out investigations, analyze and interpret data, use 
evidence as the basis for conclusions, and communicate information). 

● Science learning is strongly supported by authentic laboratory-based activities. 
● Meets the needs of a range of learning styles and competency levels, through differentiated 

instruction and a variety of instructional strategies. 
● Inspires and engages ongoing student investment in studying and pursuing science.  
● Maximizes opportunities to engage in a variety of instructional models, including authentic 

inquiry, and project- and problem-based learning. 
● Provides a meaningful balance between content and its practical applications in the real world. 
● Provides opportunities for students to explore independent research at appropriate levels. 
● Provides structures for collaborative learning. 
● Instructional preparation and planning shifts the ownership of learning to the students, 

emphasizing the teacher’s role in facilitating, providing feedback, and guiding student-centered 
exploration and questions.  

● Provides opportunities for students to engage in the engineering design process and principles, 
while exploring authentic problems and practical solutions. 
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Self-Assessment (Instruction) 

The Next Generation Science Standards (NGSS) advocate for increasingly sophisticated science process 
skill development over time, by engaging students in Scientific Practices that embed inquiry and other 
instructional models.  Inquiry can be portrayed on a continuum, from Structured Inquiry (teacher-guided, 
limited exploration, minimal questions), to Guided Inquiry (teacher-guided, structured exploration, topic-
focused questions), to Open Inquiry (student-centered, open-ended exploration, student-generated 
questions).  We referred to these ideas throughout the report, as a guide and target for comparison to 
Weston’s current practice.  For more information about the Scientific Practices, refer to the Next 
Generation Science Standards (see Bibliography).  For more detail about the inquiry continuum and our 
research on instructional models, refer to Appendix B: Research Synopsis. 

K-5 

Students in the elementary grades often share their excitement for science as one of their favorite parts of 
the day.  They enjoy experiences that include hands-on activities, building and testing mini-vehicles, 
observations of the world around them, and annual outdoor trips to local attractions such as Land Sake 
Farm, including the highly anticipated kindergarten opportunity to make maple sugar and syrup. 

 

 

Kindergarten class visits the Lands Sake Farm Sugaring Shack 

Strong literacy connections are being made through reading and writing.  Science instruction is often a 
time when students practice reading through fiction books that relate to the science topic being studied, 
and reinforce writing skills by recording their ideas in science notebooks or recording sheets.  The new 
MA Frameworks based on the national Common Core Standards emphasize increasing interdisciplinary 
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literacy connections and non-fiction reading/writing.  At the younger grades, teachers often begin and end 
exploratory experiences with circle time, asking questions that invite students to share their ideas and 
reactions.  Students in K-5 may work individually or in groups or partners, depending on the learning 
experience. 

The K-5 Science Units have articulated a progression of science process skills (NGSS Scientific 
Practices) by grade (e.g., observation in Kindergarten, prediction in grade 3).  Because there is a lack of 
consistency in how and when science units are taught, we recognize that the fidelity to this progression of 
science process skills varies across grade levels.  In addition, while the literature connections are 
enjoyable and exciting, reading about science may replace hands-on investigation (i.e., “doing” science).  
As further review of the science curriculum continues, our goal is to work toward infusing the Scientific 
Practices more deliberately and consistently into K-5 science curriculum and instruction.   

Science instruction in K-5 classrooms often features beginning lessons appropriately with activating prior 
knowledge – asking questions about a vocabulary word or concept of the day to gauge what students 
bring to the experience.  Teachers typically begin science time with a demonstration or introductory 
model, followed by time for students to replicate the example and test out variations.  Learning may occur 
individually or in groups, depending on the focus. 

As we further explored the research on models of instruction, we concluded that the majority of teachers 
are regularly engaging students in “structured inquiry,” and, in some instances, with “guided inquiry.”  
Teachers generally find “open inquiry” challenging and strive to find an appropriate balance between 
open-ended and/or student-centered vs. structured and/or teacher-centered modes of learning.  
Additionally, instructional opportunities for questioning, collecting and analyzing data, gathering 
evidence, and other related scientific practices often require extended amounts of time.  The current 
elementary science schedule is limited with many teachers siting the availability of time. 

Similarly, project-based learning occurs through some opportunities such as multiple trips to Land’s Sake 
Farm throughout the year, collecting data on plant growth.  The majority of these opportunities may be 
more teacher-directed than desired.  However, K-5 teachers are eager to gain a shared understanding of 
inquiry and how children learn science, and to engage in professional development that will increase their 
comfort level with incorporating more inquiry and project-based instruction into their practice.  Increasing 
partnerships with local organizations will also help to provide inspiration and concrete ideas for 
integrating real-world science applications.  The recent introduction of school-based plant and vegetable 
gardens, under the guidance of the Farm-to-School Coordinator and Land’s Sake, will help make this type 
of investigation more practical. 

In recent years, teachers have begun to explore ways to integrate engineering design principles into the 
Physical Science unit at each grade level.  From building solar ovens in 5th grade to ramps in 
Kindergarten, students build and test their designs.   The Committee was concerned that the teacher-
directed nature of these explorations needs review.  We would like to build fluency in applying ideas of 
thinking like scientists and engineers through reviewing and exploring technological applications, such as 
Google Sketchup, Lego, and Beebots. 
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3D  Modeling Using Google SketchUp. Such programs are a useful component of the Modeling practices n the NGSS. 

 

Addressing the needs of all learners, from struggling to advanced, is an area of needed attention.  There is 
a need for more opportunities and time to learn about, plan for, and implement strategies to further 
challenge all learners.  Overall, science instruction is well scaffolded, through teacher-directed guidance, 
questions, and written recording sheets for students to process their thinking, including drawing their 
ideas.  There is a sense that scaffolding is done almost too well, sometimes limiting students’ 
opportunities to devise their own questions, make mistakes, and revise or re-think their ideas.  Essentially, 
there is not enough investigating, exploring, or student-generated questions and developing ownership of 
learning experiences. There need to be more varied approaches for differing learners. 

Throughout the self-study, colleagues have expressed a strong need and desire for professional 
development in building understanding of and capacity to foster inquiry and other instructional models.  It 
will be very helpful to find a balance with professional development that does not just focus on inquiry 
(instruction), but ties directly into the curriculum re-alignment process so that connections between 
planning curriculum and planning instruction become clear. 

6-12 

At the secondary level, students engage to varying degrees in asking questions, using models, planning 
and carrying out investigations, analyzing and interpret data, use evidence as the basis for conclusions, 
and other types of learning that characterize the Scientific Practices.  They communicate their information 
in lab reports, presentations, and projects.  As we reviewed the NGSS recommendations in greater depth, 
we agreed that more work remains to be done to further innovate instructional approaches in the 
classroom for all students in 6-12.   
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All science instruction in grades 6-12 is built on regular laboratory-based activities. The extent to which 
this laboratory work is inquiry-based varies.  Traditionally lab work has most often been “structured” 
(refer to the Inquiry continuum), because it is the most readily implemented.  This results at times from 
large, heterogeneous classes and limited space, equipment, and materials.  In the past two years, however, 
middle and high school teachers have participated in professional development to explore the challenges 
and opportunities for moving toward more authentic, open-ended inquiry (e.g., a workshop by Bernie 
Zubrowski in 2010).  Faculty articulate that the pressures of content coverage by standardized tests 
(MCAS, SAT II Subject Tests, Advanced Placement) have limited, or influenced, their ability to expand 
“open-ended” inquiry broadly, or to engage in extended design projects or project-based learning.  
Finding a realistic balance is the goal, and continued professional development is essential to achieving it.  
The high school’s spacious new science building certainly is an important advance in enhancing the 
ability to engage students with such open-ended, ongoing lab investigations in a state-of-the-art facility. 

 

 

Students design and test model trusses in Grade 7 Design-Construction 

Middle and high school science classrooms support the needs of a wide range of student needs through 
differentiated instruction.  Inclusion tutors are used in all classrooms where needed, and “Foundations” 
course designations exist for students on appropriate modification plans. Acceleration of several highly 
capable students from the middle school over the past few years has occurred in science and mathematics, 
allowing much earlier completion of our highest level Advanced Placement and elective courses. 
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“Real World Interconnections in Science” is identified in the NGSS as a major conceptual shift in a new 
vision of American science education.  The need to help our students display high achievement on the 
MCAS exams in 8th grade (Science and Technology/Engineering) and 9th grade (Physics), or 10th grade 
(Biology) needs to be assessed in the context of this goal.  Teachers do a consistently strong job of 
covering the content required by the state frameworks. However, our self-study questioned if balancing 
science content delivery (“coverage”) with the authentic depth of real-world applications in our 6-12 
science are necessarily at odds with each other. Teachers want to consider how to achieve both objectives. 

Weston enriches its program with strong support from the Science PTO Council and other parents in the 
community.  Students hear expert guest speakers from all fields of science every year in both the middle 
school and the high school.  A small number of our high school students have had summer science 
internship opportunities in research laboratories, hospitals, and biotechnology companies for the past 
several years. The High School has active Science Team and an Envirothon Team, both of which have 
competed successfully with peer schools. All high school biology students complete a required 
Independent Research Project that culminates in a Science Symposium and poster session to showcase 
the students’ self-generated topics of scientific inquiry and investigation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Science Symposium highlighting Independent Research Projects of 10th Grade Biology students 

 

One topic receiving much attention both in current educational research and in national news is America’s 
need to focus on engineering/technology as a core instructional goal.  Instruction needs to provide 
opportunities for students to use the design process and engineering principles to explore real-world 
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problems and solutions. Committee site visits have shown a particularly notable example of the potential 
for this educational approach at Newton North High School’s “Greengineering” program. Two separate 
levels of this problem-based engineering course allow students to: 

“. . . use Design Thinking principals to create a collaborative think-tank (formerly known as a 
'class') that combines, among other things, Chemistry, Engineering, Physics, Economics, Finance, 
Design, and Industrial Safety. As Greengineers, students in the think-tank design new solutions 
for known problems and issues that affect local and global communities.. .”  

Although the Greengineering program is an extension of an existing engineering program in Newton (a 
comprehensive technical high school unlike Weston High School in this respect), the design process itself 
may be used as an instructional tool in existing Weston science courses to expose students to engineering 
principles.  

Finally, the Committee considered models of instruction that increasingly rely on technology for both 
content delivery and collaboration. “Everything is on YouTube” is no longer a simplistic exaggeration. 
More science content is now available online faster and in many cases better than in traditional science 
textbooks and libraries. The interactive component of online science animations and demonstrations has 
changed radically the engagement factor for students. The introduction of edX as a joint partnership 
between MIT and Harvard to offer free online learning represents the most recent development in the 
evolution of a major shift in education. We need to keep abreast of these developments and understand 
how they may be effectively used to improve science education in Weston. Online content delivery may 
present opportunities to shift the focus of face-to-face classroom time to more advanced and long-term 
laboratory investigations and projects by students. Sometimes referred to as “flipped” instruction, this 
model promises to allow for more in-depth experimentation and analysis during regular class and lab 
time, and to better support differentiated instruction of both struggling and high achieving students. We 
need to proceed with a clear rationale for such a shift, based on successful examples, to enhance content 
delivery and assimilation of science content by students. 

The technology platforms used primarily in Weston today are: 

 GoogleDocs: for online written collaboration, submission and return of student work 
 TeacherWeb: for posting of homework and course information 
 Rediker: for scheduling (Now under review for replacement) 
 Gradequick: for recording and sending students’ grades 
 Teacher-authored websites: for content delivery and other features 
 
Emerging Committee Ideas (Instruction) 

District-wide 

1. Provide and engage teachers in professional development and common planning time designed to 
address the following needs: 

● Develop a shared understanding of and increase comfort with the meaning of inquiry and 
the NGSS Scientific Practices, as an integrated instructional model not separate from 
content, including what it looks like in the classroom and developing an appropriate 
balance between structured and open inquiry opportunities. 
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● Expand student-centered models of instruction in the classroom (investigating, exploring, 
using the science process skills, inquiry, project-based learning, etc.), to begin moving 
closer to “guided” and “open” inquiry along the continuum. 

● Provide and use planning time to integrate research-based instructional models into 
ongoing process of curriculum revision and alignment to NGSS standards. 

2. Provide time and structure for vertical pK-12 planning, to make purposeful decisions about both 
overlaps and vertical growth in content and Scientific Practices. 

3. Expand partnerships with local industry and organizations that will both engage the community 
and support an increase in real-world applications, authentic audiences, and STEM-related 
resources for learning. 
 

K-5 

4. Consider beginning the instructional modification process by designating one unit of focus in 
each grade; or try one year-long, flexible unit that makes interdisciplinary links across multiple 
content areas. 

5. Engage and educate families and the larger community around the vision and recommendations 
of the national standards, inquiry and Scientific Practices, and the amount of time and work that 
will be needed to move in that direction. 
 

6-12 

6. Develop plans to integrate the design process, engineering principles, and real-world applications 
into existing courses.  Begin with pilot project with a team of teachers.  Seek input and guidance 
from external review team. 

7. Actively explore online resources and technologies that will expand online content delivery and 
take advantage of online networks (e.g., FaceBook, Open Study). 
 

 
A student in Grade 2 discovers principles of center of gravity to balance a pencil vertically on one finger 
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Part II - Curriculum 

Exemplary Program Targets 

● K-12 science curriculum clearly articulates learning goals and is aligned with state science, 
technology, and engineering frameworks. 

● Supports the Framework for K-12 Science Education and the Next Generation Science Standards 
(see Bibliography). 

● Articulates a K-12 scope and sequence that provides for learning progressions of content and 
skills across grade levels and disciplines. 

● Develops relevant, rigorous science content knowledge. 

● Reflects a variety of instructional practices (e.g. inquiry, project-based learning, Scientific 
Practices) designed to support the K-12 articulated curriculum. 

● Embeds a variety of assessment modalities designed to target and measure students’ progress 
both formally and informally (i.e., formative/summative, common assessments, elementary 
science notebooks, projects, etc.) 

● Assessment methodologies measure and provide opportunities for development of content 
knowledge and increasing level of sophistication in science process skills across grades. 

● Curriculum consistently develops learning expectations and provides continuity across different 
instructors while providing flexibility for varying instructional styles. 

● Curriculum embeds the design process and engineering principles that links 
technology/engineering, careers, and society. 

 

Self-Assessment (Curriculum)  

The debut of the Next Generation Science Standards will inform the upcoming revision of the MA 
Science, Technology, and Engineering Frameworks.  Major conceptual shifts include: 

● Science and Engineering Practices and Crosscutting Concepts should be integrated with multiple 
Core Concepts throughout the year. 

● Science concepts build coherently across preK-12. 
● Deeper understanding and application of content. 
● Integration of science and engineering across preK-12. 
● Interdisciplinary connections and coordination with ELA and Math. 

 
We see the need address these very broad conceptual shifts by looking first at how well science concepts 
build coherently across pK-12.  Despite many hours of articulation of individual curricula by elementary, 
middle, and high school faculty, we do not have in place today a comprehensive, coordinated pK-12 
science curriculum.  This comprehensive curriculum should articulate a pK-12 scope and sequence that 
provides for developmentally appropriate learning progressions across grade levels and disciplines.  Our 
immediate district-wide focus will be to develop a comprehensive curriculum that provides a pK-12 scope 
& sequence and progression of content and skills across grade levels and disciplines that reflects NGSS 
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recommendations.  This includes Scientific Practices, engineering and technology integration, and 
infusing a variety of instructional models designed to support learning expectations. 

K-5 

Major revision of science units began in recent years and will continue with ongoing district-wide 
alignment efforts to the new NGSS standards.  Efforts to integrate technology/engineering standards, 
concepts, and activities have also been incorporated, through engineering design connections in every K-5 
Physical Science unit.  Some units have been thoroughly revised, for example, the 5th grade EMMD unit 
(Energy, Motion, Models, and Design) and 2nd grade Plants unit, have been updated to incorporate a 
range of both content and consistent formatting to incorporate consistent unit components.  These 
exemplars will serve as models for continued revision of the remaining units. 

Currently, with regard to organization and articulation, the majority of the K-5 science units seem like a 
collection of activities lacking a clear flow or through-line tying all of the lesson objectives together.  
Overall, lessons are often activities without clear objectives or specific thoughts on tying the learning 
together.  The materials and resources being used to implement science instruction are a mixture of 
teacher-developed and publisher developed.  The published-developed materials stem from credible 
sources (e.g., FOSS, NSRC, Lego), but there is variety across classrooms and schools in the specific 
lessons that are being used from those resources.  As the work of revision continues, alignment to the new 
national standards will become a priority, both to ensure that units address the standards and to consider 
potential revisions to placement of units within each grade and the number of units across grades.  These 
efforts will include NGSS recommendations reflecting Scientific Practices, engineering design principles, 
and cross-cutting scientific concepts across core dimensions.  This work will not only help to develop 
consistency across and within grades, but also deepen teacher collaboration.  

Assessment occurs mostly informally at the K-5 level, from teacher observation to science notebooks to 
recording sheets and traditional tests and quizzes in 4th and 5th grades.  A variety of units have been 
updated to include culminating performance assessments tied to a specific benchmark.  These assessments 
generally incorporate writing opportunities, and in a few cases, hands-on performance (e.g., separating 
soil mixtures using tests).  As unit revision work continues, we will need to devote more attention to 
formalizing assessments, by continuing to add performance assessment opportunities, developing rubrics 
and/or explicit criteria for measuring progress and understanding beyond informal observation, and 
developing common formative assessments within units that can be used to inform instruction.  These 
efforts will help us to more clearly gauge student understanding and progress toward achieving the 
standards. 

A common concern raised by teachers and administrators is the reduced amount of time spent on science 
units relative to other content areas (see also Program Design, below).  This reduction in time simply 
makes addressing the full spectrum of science/technology/engineering standards for each grade span 
practically impossible.  The majority of science units have literacy connections and children are reading 
mostly fiction books.  Through the ongoing curriculum alignment process, one possible option as we 
consider expanding instructional time for elementary science learning is to re-align literacy components 
to make interdisciplinary connections through ELA and Social Studies instructional time.  This will 
enable us to focus science units more intensely on content, scientific investigation (“doing” science), and 
development of Scientific Practices. 
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Within the current schedule and structure of elementary science instruction, each grade level contains one 
Life Science, one Earth/Space Science, and one Physical Science unit.  Overall, the degree of alignment 
with the standards (MA Science/Technology/Engineering Frameworks) and Weston learning goals varies.  
The array of standards and goals stated does provide a nice spread across the life, earth/space, physical 
science, and technology/engineering strands of the MA Frameworks within and across grades.  The only 
major gap in the stated learning expectations appears to be earth science in grades 3-5, particularly the 
frameworks addressing soil formation, weather and global climate patterns, and earth’s changing surface.  
However, a more in-depth analysis of the content of the units shows, in most but not all of the units, a 
mismatch between stated learning goals and actual learning outcomes.  Based on the curriculum and 
instructional activities contained in the units, it appears that many of the current MA frameworks 
articulated are actually only partially addressed or implied.  Because of inconsistencies in organization, 
variations from classroom to classroom, and vague assessments or minimal criteria for measuring 
students’ progress and understanding, it is difficult to truly evaluate how much of the intended learning 
goals students are taking away.  Teachers have shared this difficulty, along with a desire to continue the 
ongoing curriculum revision work and movement toward greater consistency and clarity across the K-5 
science curriculum.  (For a detailed analysis of components, recommended revisions, and alignment of 
the K-5 science units to current MA Frameworks, refer to Appendices: C & E & F). 

6-12: 

The science curriculum in grades 6-12 is closely aligned with the current MA state 
Science/Technology/Engineering Frameworks.  However, ongoing revision and alignment to the new 
NGSS standards will become the priority going forward.  This year, middle school science teachers have 
been restructuring the 6-8 curriculum using a “spiral” or integrated model, an approach which is integral 
to the NGSS.  In this model, core scientific concepts are revisited in successive grades with increasing 
levels of sophistication and complexity, with the goal of enhancing student understanding and retention.  
This constitutes a major revision, and this work will be fully developed over the next two years after 
feedback from the external review team. (See Appendix: D)  

 

Students in Grade 7 Lego Robotics work on a design 
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At the middle school level, technology/engineering instruction occurs in the context of arts elective, and 
represents the strongest articulated Engineering and Design strand in the pK-12 experience.  Grade 6 
introduces woodworking skills, Grade 7 introduces computer programming and engineering design 
through Lego Robotics, and Grade 8 provides options for advanced woodworking, advanced Lego 
Robotics, and/or Digital Imaging courses.  These courses rely on innovative approaches and project-based 
learning methodologies.  At the high school level, technology/engineering courses are limited to a Math 
Department computer programming course and a Biotechnology/DNA senior elective.  This creates a 
break in the learning sequence and highlights the need for a fully developed scope and sequence for the 
pK-12 Engineering and Design strand of science. 

Weston faculty create and manage core content in house by collaborating in content based planning 
teams. Course work is developed with learning outcomes targeted to the MA Frameworks.  This has 
provided for innovation and flexibility in core content. That said, the science department needs to develop 
a written scope and sequence that articulates the standards and learning goals across the 6-12 content. 
This work needs to articulate the Scientific Practices as well. 

Secondary science teachers use a variety of successful assessment modalities that target and measure 
students’ progress both formally and informally.  Teachers use pre-assessments, chapter and unit tests, 
Student Response Units (“Clickers”), formal lab reports, group projects, independent research projects, 
and formal presentations to gauge student learning effectively. This variety of formative and summative 
assessments provides concrete data on which to base revisions in teaching strategies.  Several years ago 
science teachers administered a common assessment of students’ understanding of atomic structure across 
grades 6-12 to observe the development of increasing understanding. This exercise led to the development 
of the Weston standard atomic model that was adopted across grades.   

Weston students earn competitive scores on standardized tests such as the science MCAS, the SAT II 
subjects tests, and the Advanced Placement science tests. Our 8th grade MCAS scores from 2006 through 
2011 average 70% of students scoring Advanced or Proficient; our 9th grade physics MCAS scores in the 
same period show 87% scoring Advanced or Proficient; and last year’s A.P. scores showed an average 
score of 3.586 in Biology (29 students), 4.000 in Chemistry (14 students), and 4.400 in Physics (14 
students). Our course design and content are not driven strictly by the tests themselves, but our success in 
covering required science content is evident in the test results. We have used various strategies to help 
students prepare for these tests such as the May review week in 8th grade, two online MCAS review 
websites authored by middle school teachers, and a sequence of spring after-school review sessions for 
the SAT II and A.P. exams at the high school. 

Emerging Committee Ideas  

District-wide 

1. Develop a comprehensive, coordinated K-12 science curriculum that articulates a scope and 
sequence, and develops a progression of content and process skills across grade levels and 
disciplines that reflects the emerging MA Frameworks based on both NGSS and Common Core 
Standards. 

K-5 
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2. Review, revise, and align content of all units to the NGSS standards, cross-cutting concepts 
across core dimensions, Scientific Practices, and engineering design principles. 

3. Along with the expansion of science instructional time that will be needed to ensure better 
standards alignment (see Program Design, below), consider strategies and opportunities to 
expand the number of units across grade levels and placement of units within grade levels, in 
order to adequately develop the progression of content and process skills across pK-5 (and 6-12). 

4. Continue to use grade level and cross-grades planning time to share and develop consistency 
within classrooms at each grade level and strengthen continuity of learning vertically. 

5. Embed non-fiction writing and reading opportunities throughout the curriculum, as well as 
writing across the curriculum and expand the use of science notebooks to uncover misconceptions 
in science learning. 
 

6-12 

6. Embed design process and engineering principles into existing science courses.  (See Emerging 
Committee Ideas in Instruction section, above).  Consider these options or combinations of these 
possible program shifts: 

 Option 1: “Physics by Design” – technology/engineering-based version of  
Grade 9 CP Physics (Textbook: Physics by Design by Barbara Bratzel) 

 Option 2: “Engineering the Future” – a fully-developed engineering curriculum as an 
alternative to Grade 9 CP Physics with an emphasis on Science, Technology, 
Engineering, Mathematics (STEM) careers. 

 Option 3: New advanced Technology/Engineering elective for grades 9-12. 
 Option 4: Technology/Engineering special projects or terms embedded in existing 

elective courses (DNA Science, Anatomy & Physiology, and Environmental Science). 
7. Review, revise, and align content of all courses to the NGSS standards, cross-cutting concepts 

across core dimensions, Scientific Practices, and engineering design principles. 
 

 

NAO Robot Demonstration at Weston High School 
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Part III - Program Design 

Exemplary Program Targets 

● Promotes opportunities for interdisciplinary connections across grade levels and content areas. 
● Provides high-end content for long-range investigations and lab-based projects.  
● Provides long enough instructional blocks to develop strong content expertise. 
● Provides opportunities for students to engage in authentic project-based learning and problem-

based learning (PBL) across grade levels K-12.  
● Provides professional development to support teacher effectiveness in planning for and 

implementing a variety of models of instruction and Scientific Practices. 

● Program design leverages technology, provides flexibility, and purposefully migrates selective 
content to web-based and online learning modalities (see Appendix ____, Research Synopsis). 

● K-5: Provides adequate instructional time to address curricular goals and support implementation 
the new state and national standards. 

 

Self-Assessment (Program Design) 

Problem-based learning and project-based learning are very similar.  We would like to move toward 
increasing exposure to these types of learning models across K-12, in which students focus on a complex 
question or problem, and then explore potential solutions through collaborative exploration over an 
extended period of time.  These experiences typically involve real-world applications, and integrate the 
design process and engineering principles.  For more information, refer to Appendix: B Research 
Synopsis. 

K-5 

Currently, the amount of time devoted to science instruction is the primary concern at the elementary 
level.  Science and Social Studies time is shared.  Because teachers construct their own schedules, the 
amount of time may vary.  On average, science instruction occurs from 1-2 hours per week, often split 
over two days.  A total of three science units are taught throughout the entire year, each unit consisting of 
ten lessons on average.  This time frame provides an estimated total of 36-72 hours of science during the 
entire school year, as compared to 1260 hours of total instructional time, which represents roughly 4% of 
students’ grade level learning experiences.  Still, within these limitations, students are exploring and 
grasping scientific concepts and teachers are providing hands-on opportunities for students to engage with 
the content in participatory ways.  Teachers are feeling the pressure and limitations of the schedule, 
especially with increasing demands of the emerging NGSS standards.  The possibilities for Weston’s 
enhancement to elementary science program would be limitless, with expanded instructional time that 
would build on practices already in place in many classrooms. 

Beyond time, we want to continue to think differently about the way that students experience science.  
This may include increasing students’ exposure to complex problems and/or projects, inquiry and 
investigations; opportunities to develop content understanding and progressively sophisticated process 
skills (through Scientific Practices); experiences that make interdisciplinary and real-world connections to 
science and engineering content, and strategies to leverage age-appropriate instructional technology (e.g., 
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Google Sketchup, Scratch programming).  Exploring these practices is occurring in varying degrees, but 
with a talented staff, we want to foster a collective desire to work toward expanding the use of these 
practices and implementing them more consistently within and across grades.   

6-12: 

The goal of creating opportunities that allow for extended projects, collaborative teaming and 
interdisciplinary coursework is a target of the new frameworks as well as the developing model in many 
college programs. The principle barrier to achieving this goal is easily identifiable: scheduling. 
Scheduling in a way that allows even team teachers to meet is a challenge, so it is easy to see why 
achieving interdisciplinary work (for example, math and science or English and science) is so elusive.  

Nevertheless, we have seen one example that provides a realistic structure for such work: again, in 
Newton North’s Greengineering program. The model relies on group projects that are shared across 
different disciplines and that involve students at different times of the day. For example, a biodiesel 
reactor may be built by physics/engineering students, fine-tuned by chemistry students who explore 
enzymatic optimization of the reaction, and advertised to the community by biology students as part of a 
unit on energy conservation and recycling. The focus project has a “home” in a designated 
Greengineering Laboratory, and various classes visit as appropriate for their schedules. We will have the 
opportunity to create a space such as this in our DNA/Projects Lab in the new science building. The 
increased size and technological infrastructure of this lab will provide a focal point for such long-term, 
multidisciplinary projects. 

The lengths of instructional blocks at the middle school and the high school are generally long enough to 
allow for development of content expertise by students, although individual blocks are significantly 
longer at the high school (79 minutes versus approximately 45 minutes at the middle school). High school 
teachers find that lab activities can be introduced, completed, and often include data analysis by the whole 
class in one 79-minute block. Middle school teachers use their blocks effectively for labs but are often 
rushed at the end for summary and clean up. 

Problem based learning is used on a limited but successful basis in grades 6-12. Such lab activities take 
far more time than conventional labs. For example, the middle school’s “Little Jars of Crud” investigation 
is carried out over several weeks, and a high school lab on DNA analysis by PCR and electrophoresis 
unfolds over two weeks. Nevertheless, activities of this type are highly effective at focusing students on a 
complex question or problem, then answering the question through collaborative exploration over an 
extended period of time. The learning of specific subject-matter concepts is integral in both of these 
examples, and one could argue that student retention of the concepts is more durable than in teacher-
directed explorations. 

Emerging Committee Ideas 

District-wide 

1. Increase exposure to Problem-Based Learning (PBL) projects across grade levels K-12. 
 

K-5 
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2. Review and adjust the elementary teaching schedule, with the goal of increasing time for science 
instruction.  Make collective decisions to ensure consistency across classrooms within grade 
levels and comparable time equivalents across grade levels. 

3. Consider shifting literacy connections to ELA block in order to devote more time to Scientific 
Practices, and making interdisciplinary connections to Social Studies. 

4. Continue to embed engineering-based learning opportunities across the curriculum, in particular 
by exploring technology applications (e.g., Sketchup, Scratch) and programs designed to build a 
foundation for deeper study in later grades (e.g., Lego, Beebots). 

6-12 

5. Increase opportunities for interdisciplinary coursework, within scheduling constraints.  Provide 
support for flexible planning and coordination to develop these opportunities. 

6. Continue to explore online content delivery as a viable tool for shifting the emphasis of class time 
to exploration and elaboration of understanding.  
 

 
 
 

 

 
 

Students watch the “signature beam”, the highest structural element of the new science building, being hoisted into place 
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Part IV - Facilities & Equipment 

Exemplary Program Targets 

● Student safety is a priority and is supported by appropriate safety equipment and procedures. 

● Classrooms provide appropriate space for lab based learning in groups.  
● Appropriate storage space (both common and secure) supports a strong lab-based science 

program. 

● Appropriate and adequate technology and materials support Scientific Practices and instructional 
strategies, such as data collection and analysis, compiling and justifying evidence, etc. 

● Rich array of equipment and supplies allow for spontaneous support of open exploration and 
content learning. 

● Management of classroom layout and design that allows for extended display of science 
materials, projects, and labs needed for ongoing observation, study, and/or presentation. 

 

Self-Assessment (Facilities & Equipment) 

K-5 

Classroom materials, resources, and related hands-on equipment to support students’ science learning are 
generally adequate, safe, and in good working condition.  Teachers emphasize proper handling, respect 
for both equipment and each other, and following instructions at the elementary level to ensure safe and 
pleasant classroom conditions.  Because appropriate use of tools is also highlighted in a few of the 
Technology/Engineering Frameworks, the engineering design elements of the Physical Science units 
reinforce this theme.  The Field School renovation scheduled to begin in fall 2012 will be an exciting new 
opportunity for updated facilities.  As ongoing curriculum revision and exploration of instructional 
models continues, additional needs may emerge, designed to support instructional practices being 
considered, including the NGSS Scientific Practices. 

6-12: 

The opening of the new science building in the fall of 2012 is a tribute to the vision of the entire Weston 
community in recognizing that modern science education requires advanced facilities and equipment to be 
competitive today. The close oversight by the Administration and School Committee of all aspects of the 
design and construction has resulted in a spacious, modern structure with superb technical and safety 
features. In its architectural elegance, the building has an aesthetic appeal that is exciting to any visitor. It 
is the purpose of this Program Review that we work to ensure that it will be a center for high-end science 
learning and experimentation by students and faculty for many years to come. 

The safety of our students is imperative in Weston. All of our students study and do science in classrooms 
and laboratories where safety is the first priority. All of the 6-12 science labs are equipped with adequate 
technology and materials to support an engaging science experience for students. The curriculum is 
supported by Internet access and computer-interfaced data probes in all labs, and the availability of 
various computer carts at both the middle school and high school has facilitated our exploration of the 
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exploding array of online resources available in the sciences. At the middle school the 1-to-1 I-Pad 
program is now expanding from seventh to eighth grade, and teachers have reported much success in its 
implementation. 

While the new high school labs have dominated much of the community’s attention this year, we have 
looked critically at the space and infrastructure needs of the middle school science department. These 
needs had been targeted clearly in a coordinated facilities study that preceded plans for the new science 
building. Ongoing assessment of the middle school classrooms will be a clear need to ensure that they 
will support the level of programing expected of the middle school program. In particular, storage space 
at the middle school exists primarily in the basement of the building, an elevator ride away from the 
classrooms. Science teachers do an excellent job of using the available space in their classrooms, but any 
visitor will see boxes stacked on shelves up to the ceiling and cabinets packed with mixed science 
equipment. The doors of in-class storage cabinets are often in disrepair, and many lab bench surfaces have 
become porous over the years and frequently leach previously-absorbed chemicals and stains. 

Emerging Committee Ideas 

6-8 

Explore a realistic long-range plan for improvement in the middle school science classrooms. The plan 
should include issues of space (square footage based on current state guidelines for science labs), 
adequate safe storage, technology support (computers, LCD projectors), and updated science equipment 
(electronic balances, microscopes, etc.)  

9-12 

All facilities and equipment needs will be fully met by the new science building. 

 

Students load protein samples for electrophoresis in a study looking for evidence of evolution 



26 
 

Part V - Departmental Practices 

Exemplary Program Targets 

● Teachers are expected to stay current in their teaching practice and are supported to grow 
professionally through PD opportunities, online courses, research publications, etc. 

● Teachers meet regularly with their grade level and/or content area colleagues to plan, implement, 
and modify curriculum, instruction, and assessment. 

● Teachers use student data to inform instructional strategies and decisions. 

● Parents are informed about student successes or difficulties in a timely manner, and they are 
involved in decisions about their students’ progress. 

● Communication with the community (science website, newsletter, email, etc.) provides timely 
information about events, opportunities for students, and news about the science program. 

● A culture of open communication and collaboration exists among colleagues and administrators. 

 

Self-Assessment (Departmental Practices) 

K-5 

The elementary schools make use of team based planning time to co-plan units and to anticipate unit 
based needs in terms of timing and implementation.  The elementary teams make very effective use of 
pacing instruction by team collaboration.  Shifting to more student based discussion to review content 
understanding and misconceptions – is a developing practice that teams are beginning to explore through 
progress monitoring of literacy and math.  Extending these discussions to discuss the content and learning 
within science units will be a developing practice.  As unit development is stabilized less co-planning 
may be needed and more performance based discussion may take place.   

Effective departmental practices at the elementary level should incorporate content teaching of the 
science embedded within grade level units of student.  Deepening the knowledge and confidence of 
classroom teachers regarding science content is an ongoing request of classroom teachers.  

6-12 

Many Weston science teachers actively pursue growth in their own teaching practice and are supported to 
grow professionally through various PD opportunities, summer workshops, and summer courses. Because 
of teacher certification requirements in science, teachers generally do not teach across disciplines. 
However, our self-study has highlighted the desirability of interdisciplinary collaborations on standing 
projects by different science classes. We would like to see such collaborations grow around student and 
teacher interest and expertise in various topics, and this may be an opportunity to infuse elements of the 
design process and engineering practices into the curriculum. Again, professional development 
opportunities in the form of summer workshops or focused meeting time during designated PD days are 
needed to achieve this. 

Many science teachers actively pursue professional development opportunities through professional 
conferences and out-of-district workshops. Teachers participate in content-specific summer workshops, 
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online courses, and professional conferences. Remuneration by the district has generously supported 
degree-related coursework by teachers. Also supported has been attendance by two Advanced Placement 
science teachers at extended summer workshops based on revised A.P. standards for chemistry and 
biology.  

Teachers have used data on student performance to re-structure science lessons as part of ongoing PLC 
work (Professional Learning Communities) on district professional development days. Understanding 
how this data is gathered, analyzed, and acted upon is an ongoing and complex process in the science 
department. An example of one past focus of data-driven analysis was a 2010 study of the progressive 
development of lab report writing skills from grade nine through twelve. One principal conclusion of this 
study revealed a fundamental challenge for many students is not the science concepts, but rather the 
complexities if expressing scientific ideas in effective and systematic ways through written expression.  A 
strategy that came out of this study was to use a range of sample lab reports as exemplars for evaluation 
by students themselves, and this proved to be successful in helping students identify and model aspects of 
clear, objective writing in their subsequent reports. 

Effective communication with the community through the science website has become efficient and 
comprehensive in the past two years thanks to the efforts of our web coordinator, Wendy Spector. Ms. 
Spector has been very responsive in posting news of events and opportunities for students online, and the 
department recognizes her effective efforts to keep the site comprehensive and current.  In assessing 
department practices – it will be important to explore how teachers of shared courses can maintain 
effective communication with students and parents through the website.   

One of the most rewarding aspects of teaching science in Weston is the vibrant culture of open 
communication and collaboration among colleagues and administrators. It is common practice for some 
faculty in Weston to use scheduling priority that allows team teachers to meet regularly to plan and 
implement curriculum and specific lessons.  When achieved, this consistently develops learning 
expectations and provides continuity across different instructors while providing flexibility for varying 
instructional styles.  Many teams share openly and learn from their content teams each week, and 
department members share curricular goals and concerns at monthly department meetings with the larger 
group. The Assistant Superintendent and Principals visit these meetings as needed, especially during the 
program review process. More work needs to be done, however, in encouraging inter-departmental 
discussion of curriculum and instruction, at both the middle school and high school levels.  Developing 
more innovative ways to collaborate and to use department time effective is always an area of focus.  

Emerging Committee Ideas 

District-wide 

1. Review and develop consistency in format and communications vehicles available through 
the Weston Public Schools science websites across K-12. 

2.  
K-5 

1. Support the development of science concept based learning, and student data based 
conversations within the scheduled team meeting time.   

6-12 
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2. Provide professional development and time for teachers to develop interdisciplinary 
collaborations on standing projects by different science classes. Ideally these collaborations 
would grow around student and teacher interest and expertise in various topics. Infusing 
elements of the design process and engineering practices could be incorporated in this.  

3. Explore ways to provide financial support for attendance at major national science 
conferences when possible. The annual NSTA conference is one example, and this will 
occur next in Boston in April, 2014. 

 

 

The Science Program Review Committee in planning session 

Conclusion: 
 
The K-5 faculty and 6th-12th Science Department look forward to welcoming the External Review 
committee in October 2012.  The Self-study committee, working collaboratively with principals and the 
broader department, feels that it has completed a comprehensive look at Weston’s current science 
program.  We now await the assessment and recommendations that will emerge from the external review 
process.  Work is already underway on many of the emerging areas of need that have been self-identified 
in our work; these will be further explored by the visiting committee. It has been the goal of this 
committee to vision the best possible science experience that can be provided to all Weston students, and 
we now begin the process of planning the steps to make that vision a reality.   
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Grade 8 students studying diffusion and convection 



	

Appendix	A	

Weston	Science	Program	Review	

	

Strengths,	Challenges,	Questions,	Goals	

Feedback	from	Science	Program	Review	Committee,	November	2011	

	

Prompts	for	brainstorming	issues	pertaining	to	science	review:	

 Science	Curriculum	

 Facilities	&	Equipment	

 Program	Design	

 Instruction	

	

6‐12	Secondary	Assessment	

	

I.	Strengths	

1. Cooperative,	supportive,	thoughtful,	passionate,	reflective	colleagues	x	7	

2. Good	facilities	and	equipment	x	2	

3. Good	access	to	technology	

4. Strong	science	budget	

5. Teachers	with	strong	content	knowledge	x	4	

6. Supportive	parent	community	

7. Assess	student	learning	in	many	different	ways	

8. Good	communication	between	teacher	&	student	(for	assignments,	expectations)	

9. Development	of	science	skills	in	student	(i.e.	scientific	method)	

10. Strong	elective	program	at	HS	

	

II.	Challenges	

1. How	to	take	advantage	of	new	science	facility	while	covering	required	curriculum	

2. Reaching	all	levels	of	learners	in	widely	heterogeneous	groupings	x	3	

3. Meeting	needs	of	advanced	students	x	6	

4. Self	reflection	or	program	reflection	with	an	open	mind	

5. More	time	for	prepping	labs	

6. Resolving	our	dilemma	about	MCAS	

7. Teaching	MS	students	to	ask	probing	questions	

8. To	produce	thinkers,	not	regurgitators	

9. Covering	wide	curriculum	while	incorporating	learning	activities/21st	century	skills	

x	3	

10. No	travel	budget	for	teachers	(conferences,	workshops)	

	



	

IV.	Goals	

1. Graduate	more	“science	thinkers”	able	to	ask	good	questions.	X	3	

2. Graduate	students	who	can	understand	and	interpret	data.		

3. Help	students	become	active	learners.	

4. Create	more	links	with	real	world	science	practitioners.	X	5	

5. More	authentic	labs.	

6. Authentic	assessment.	

7. Make	connections	with	previous	grades	in	order	to	build	on	what	my	students	

already	know.	X	6	

8. Create	a	standard	curriculum	document	6‐12.	(or	K‐12??)	

9. Teach	other	sciences:	engineering,	microbiology,	neurobiology,	AP	Astronomy.	

10. 	Anticipate	and	address	students’	misconceptions.	

11. Less	is	more.	

12. Put	our	students	in	situation	in	which	they	may	successfully	fail.	

13. Improve	group‐working	skills.	

14. Use	technology	effectively.	

15. Expand	AP	science	enrollment.	

16. Serious	interdisciplinary	work.	

	

K‐5	Elementary	Assessment	

Strengths:	

1. Broad	range	of	units	

a. Like	that	we	teach	same	concepts	but	have	flexibility	in	lesson	design.	

b. We	have	many	manipulatives	to	support	each	unit	and	are	developmentally	

appropriate.	

c. Units	are	age	appropriate		

2. Great	enhancement	with	speakers	&	relationships	with	Land’s	Sake	Farm,	Drumlin	

Farm,	and	Blue	Hills	Weather	Station.	

3. Integrated	(math,	ELA,	tech)	

4. Overall	the	science	at	the	early	grades	in	process	oriented	and	age	appropriate	

5. Students	love	science	

	

Goals:	

1. Current	model	requires	too	much	team	planning	

2. Not	a	lot	of	clearly	defined	unit	material/lessons	to	provide	new	teachers.	

3. Incorporate	more	technology		

4. Need	PD	on	how	children	learn	science	at	different	developmental	stages.	

5. We	need	to	identify	best	practices	and	implement	consistently	by	grade	

6. Some	units	are	old	and	not	well	written	



7. Need	to	reflect	on	science	notebooks	and	move	forward	on	use	

8. We	need	direction	on	the	scope	and	sequence	to	see	where	we	fit	in	the	process	and	

we	need	direction	on	time	and	how	to	cover	enough	science.	

	

III.	Questions	K‐12		

1. Will	strangers	from	the	visiting	committee	be	observing	us	teach?	

2. How	do	students	perceive	their	science	education	4‐5	years	after	graduation?	X	2	

3. Which	areas	of	the	curriculum	do	students	leave	understanding	best?	Least?	

4. Does	physics	have	to	be	first?	(physics‐bio‐chem)	

5. Is	our	course	sequence	the	most	effective?	

6. How	can	we	find	time	and	mental	space	to	map	the	future	of	science	education	in	

Weston?	X	3	

7. How	can	we	make	sure	that	our	plan	that	results	from	this	review	will	be	

implemented	and	continued	in	reality?	

8. How	are	we	using,	and	how	will	we	use,	technology	to	best	meets	the	needs	of	our	

students?	Newer	isn’t	always	better.	X	6	

9. How	can	we	identify	and	enhance	the	links	among	the	disciplines	of	physics,	biology,	

and	chemistry	at	the	MS	and	HS?	

10. Are	we	engaging	Special	Ed	students?	

11. Should	we	have	a	standardized	curriculum	for	science	6‐12?	

	



Appendix B 
Weston Science Program Review 
 

Research Synopsis 
 
The Committee’s goal for the research component of our Self‐Study was to become informed 
about the most current, innovative, and relevant examples of science education practice that 
research and best practice has identified.  Our initial investigations were open‐ended; 
Committee members highlighted areas most interesting to each of us personally.  After further 
discussion, we examined important documents that have and are gaining national attention, 
such as the National Academy of Sciences new pK‐12 Framework for Science Education and 
NSTA’s Benchmarks for Science Literacy.  We then chose four key areas, which seemed to be 
emerging from our discussion and readings, for more focused study – Models of Instruction, 
Inquiry, Project‐Based Learning, and Technology/Engineering.  The Committee divided into 
groups to study each topic and conduct site visits to explore these practices in local settings.  
Our research culminated with sharing presentations on our findings, discussing and comparing 
our findings to Weston’s current practice, and formulating recommendations. 
 
This Appendix highlights just the salient points we learned through our work, along with our 
own questions and challenges as we tried to envision infusing more of the practices we were 
seeing and reading about into our district.  Comparisons to Weston’s current practice and 
emerging recommendations are noted elsewhere in the report.  Overall, we noticed that our 
research pointed to a common theme – shifting the science education paradigm from teacher‐
centered, lecture‐driven, and concept‐oriented to student‐centered, question‐driven, and 
process‐oriented.  This shift underlies the new national Next Generation Science Standards, 
which primarily informed our research and will also drive ongoing district‐wide curriculum 
alignment efforts following this Review. 
 
Models of Instruction 
This area focuses on changing the paradigm of content delivery.  A major highlight involves 
taking advantage of many types of emerging online models for instruction.  Some examples are 
blended or hybrid learning (combination of face‐to‐face and online environments), 
asynchronous online (online environments that promote discussion at any time), and flipped 
classroom (face‐to‐face interaction pursuant to out‐of‐school online engagement).  These 
models promote opportunities for students and teachers to take advantage of technology to 
individualize learning and maximize face‐to‐face time.  Classroom experiences shift from lecture 
to group problem solving, projects, experiments, activities involving special equipment, and/or 
instruction requiring immediate or continuous feedback.  We also drew on examples from MIT, 
such as Phillip Morrison’s hands‐on physics exams in which students had to generate both the 
problem and the solution, and grading options that combine individual and group assessments. 
 
“… The crucial thing is finding the question.”    

– Eleanor Duckworth, The Having of Wonderful Ideas 
 
We were particularly intrigued by the Flipped Classroom model, with the goal of increasing 
contact with students and engaging them in higher‐order thinking while together.  This national 
trend, at the high school level, is serving as a catalyst to re‐think classroom instruction.  By 



inviting students to watch online videos featuring lecture for homework, teachers are becoming 
motivated to reconstitute class time by increasing discussion and problem solving 
opportunities.  The teacher’s role shifts to a facilitator rather than deliverer of content. 
 
We grappled with the following questions: 

 How can we keep all students actively engaged and shift away from the paradigm of a 
few common voices? 

 Could we shift some of the probing for understanding to online discussion forums? 

 How can we develop comfort, in both students and teachers, with open‐ended 
investigations? 

 How do we create a classroom in which students generate the questions?” 
 
Other important aspects of this topic include group work, formative assessment, and 
customizing learning to different needs (e.g., advanced or struggling learners).  Drawing on 
research about classroom discourse as an important factor in developing students’ conceptual 
ideas, group work fosters discussion and shifts the center of attention from the teacher to the 
students.  We would like to move in the direction of flexible grouping, albeit aware of the 
challenges in grading, management, planning, and breaking tradition.  We also learned that 
using pre‐assessment serves as a vehicle to gauge students’ background knowledge, inform 
teachers’ instruction based on students’ needs, and has the potential to motivate students to 
read more purposefully. 
 
Inquiry 
A term that has become common in science education with little agreement on its definition, 
inquiry is critical to science learning.  To ground the conversation, the committee used the 
following working definition of inquiry, developed by Concept to Classroom: 
 

“… Seeking for truth, information, or knowledge; seeking information by questioning.” 
 
Inquiry engages students in…    Teachers foster inquiry by… 

 Scientifically‐oriented questions. 
 Responding to questions with evidence. 
 Formulating explanations from evidence. 

 Connecting explanations to scientific 
knowledge. 

 Communicating and justifying 
explanations. 

 Provoking students’ curiosity and thinking. 
 Planning carefully‐constructed questioning 

sentences. 

 Managing multiple student investigations, 

 Continuously assessing student progress. 
 Responding to/guiding students’ emerging 

queries and discoveries in‐the‐moment. 
 
It is important to avoid a common misconception that hands‐on learning generates an inquiry‐
oriented experience.  Questions play a central role in an inquiry‐based classroom, providing the 
opportunity for many shifts – from teacher‐directed questions to student‐generated questions, 
from answering questions to developing and anticipating questions, and from formulating 
hypotheses to testing ideas and re‐thinking those same ideas in deeper ways.  Students 
describe, ask, explain, communicate, identify assumptions, and think critically about scientific 
phenomena.  A key question that drives an inquiry‐based classroom is, “How do you know?” 
 



 
Inquiry can be portrayed on a continuum: 
 
Structured Inquiry  Guided Inquiry  Open Inquiry 

Teacher‐directed  Teacher‐directed  Student‐directed 
Limited exploration  Structured exploration  Open‐ended exploration   
Narrow, minimal questions  Broader, topic‐focused questions  Student‐generated questions 
 
Despite the open‐ended nature of investigation that inquiry aims to inspire, fostering inquiry 
takes a great deal of careful planning.  Teachers often express difficulty with fostering a truly 
inquiry‐based classroom, because of the diminishing level of autonomy, the amount of time 
needed to engage students in worthwhile explorations of their ideas, and the tension between 
actively uncovering a topic and “covering” required content.  We wondered what an inquiry‐
based classroom looks like every day, and how realistic or appropriate that environment might 
in practice.  Seeking to embrace the transition to inquiry and scientific practices, we identified a 
few of our own challenges: 

 How would teachers manage and facilitate an environment filled with multiple 
questions, investigations, and possibilities? 

 How can we learn to use questioning more effectively as an instructional strategy? 

 What is the appropriate range of balance between content‐driven instruction and open‐
ended investigation, to ensure that required content learning expectations are met? 

 
With the introduction of the National Academy of Sciences pK‐12 Science Framework and 
national Next Generation Science Standards, inquiry will be expanded to deeper and more 
specific recommendations that characterize Scientific Practices in the classroom.  These 
landmark documents provide a clearer perspective on inquiry, breaking it down into a 
progression of process skills designed to increase in sophistication with pK‐12 science learning 
experiences.  Unlike the current standards (MA frameworks) that list inquiry standards 
separately from content standards, Next Generation standards will integrate scientific practices 
strategically with content.  How a practice contributes to conceptual understanding, and 
likewise, how a concept contributes to development of a practice, will be emphasized. 
 

Cross‐Cutting Concepts  Scientific Practices 
 Patterns 

 Cause and Effect 

 Scale, Proportion, and Quantity 

 Systems and System Models 

 Energy and Matter 

 Structure and Function 

 Stability and Change 

 Interdependence of Science, Engineering, and 
Technology 

 Influence of Engineering, Technology, and Science 
on Society and the Natural World 

 Asking Questions and Defining Problems 

 Developing and Using Models 

 Planning and Carrying Out Investigations 

 Analyzing and Interpreting Data 

 Using Mathematics and Computational Thinking 

 Constructing Explanations and Designing Solutions 

 Engaging in Argument from Evidence 

 Obtaining, Evaluating, and Communicating 
Information 

 
 
 



Project‐Based Learning 
Projects engage students in interdisciplinary opportunities to both learn and demonstrate their 
learning.  Research has identified many positive outcomes, including enhancing the quality of 
student learning in multiple subject areas; raising students’ attendance, self‐reliance, and 
attitude towards learning; and intensifying teachers’ professional collaboration and creativity.  
Project‐based learning is designed around explicit learning goals, real‐world connections to 
content, and authentic assessment.  Emphasizing the role of teacher as facilitator, projects: 

 engage students in complex tasks based on challenging questions or problems, 

 involve students in design, problem‐solving, decision‐making, and investigation, 

 allow students to work relatively autonomously over extended periods of time, and 

 culminate in authentic products and/or presentations to authentic audiences. 
 
Through our research, we found ourselves grappling with how teachers might manage 
classroom time and incorporate collaborative planning time, where common assessments 
might fit into the process, options for integrating technology, and scaffolding needs for special 
education, struggling, and advanced students.  We drew inspiration from local examples and 
site visits.  For example, we learned about Concord Middle School’s vernal pool project in 
collaboration with Harvard University and Drumlin Farm, the Watershed project on water and 
soil quality, and many other examples from the Buck Institute. 
 
Similar to inquiry and other less teacher‐driven 
models of instruction, a common hurdle to 
cultivating project‐based learning opportunities 
is the perception that the amount of time and 
planning involved detracts from “covering” the 
required curriculum.  In fact, we learned the 
opposite – that research has identified practice 
by discussion, experiencing, and 
communicating learning to others (i.e., 
authentic audiences) as the most effective 
means for retention.  We also noted that 
effectively nurturing this type of classroom 
environment relies on teachers’ skillful management of group work, such as assigning very 
specific learning‐specific, rather than task‐specific, roles (i.e., checking predictions, checking 
results, and assessing relationships between predictions, theories, and results).  When planning 
is done carefully and vertically across grade levels, the development of students’ meta‐
cognition becomes increasingly sophisticated.  For example, in grades 1‐4, students may grow 
from explicitly stating their own views about a topic, to recognizing inconsistencies in the ideas 
of others, to distinguishing between understanding someone’s idea and believing the idea, to 
considering the limitations of their own thinking and finding ways to revise their own ideas. 
 
Technology/Engineering 
“Our nation’s success depends on strengthening America’s role as the world’s engine of 
discovery and innovation…”    – President Obama 
 
By devising solutions to human problems through mathematical and scientific principles, 
engineering has contributed significant technological and practical advances to society.  Often 



dubbed as “educating students for the unknown,” technology/engineering curriculum involves 
collaborative solving of interdisciplinary, real‐world problems.  The process is often messy and 
nonlinear, open‐ended, authentic, and meaningful within a social context.  Inherent in the 
process is giving students freedom and time to ask questions, making mistakes, and testing and 
revising their ideas.  Our own notions of engineering‐driven instruction evolved through the 
Committee’s work, toward a greater appreciation for the all‐encompassing nature of the field.  
In many ways, engineering bridges project‐based learning, inquiry, and a variety of models of 
instruction together around a central problem of significance.   
 
Our site visits brought us to exciting programs, such as Newton North’s green engineering 
project‐based learning course, Shady Hill’s Physics by Design integrated 9th grade 
physics/engineering curriculum, Nu‐Vu’s architectural design studio, MIT’s low cost solutions 
for developing countries, and foundational elementary curriculum based on Beebots, Lego, and 
Scratch programming language.  Through site visits and further exploration of this topic, we 
also noticed that technology/ engineering problems motivate student engagement through a 
sense of purpose.  In a global economy, amidst the emerging demands of an innovation 
industry, we recognized the heightened importance of not only preparing students for post‐
secondary education, but inspiring them to pursue careers in Science, Technology, Engineering, 
and Mathematics (STEM) fields.  We asked ourselves what factors might be contributing to 
Weston students’ current choices and career interests, how we could expand our engineering‐
related course options in a small community with limited enrollment, whether we could infuse 
engineering‐design principles across the curriculum as a strategy to influence critical thinking, 
and how we might take better advantage of our professional parent community and expand 
local industry partnerships.  
 
The Next Generation Science Standards not only continues the national trend of expanding 
emphasis on engineering in student learning expectations, but fuses the fields of engineering 
and science more closely than ever before.  The chart below shows the close correlations. 
 

Scientific Inquiry  Engineering Design 

Ask a question  Define a problem 

Obtain, evaluate and communicate technical information 

Plan investigations  Plan designs and test 

Develop and use models 

Design and conduct tests of 
experiments or models 

Design and conduct tests of 
prototypes or models 

Analyze and interpret data 

Use mathematics and computational thinking 

Construct explanations using evidence Design solutions using evidence 

Engage in argument using evidence 

 
“Exponential advances in knowledge, instrumentation, communication, and computational 
capabilities have created mind‐boggling possibilities, and students are cutting across traditional 
disciplinary boundaries in unprecedented ways.  Indeed, the distinction between science and 
engineering in some domains has been blurred to extinction.”  
    – Charles Vest, former MIT President, 2006 
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Grade Level 

Life 
Science 

Units 

Earth Science 
Units 

Physical Science 
Units 

Design 
Engineering 

Standards 

K 
 

Animal 
Life Cycles 

Life Strand:  Butterflies and 
Tadpoles 

Seasons Through 
The 

Senses 

Balls 
& 

Ramps 

Ramp 
Systems 

1 
 

A Fall Tree Study 
Life Strand:  Trees 

(mini unit) 

Soil 
Investigations 

& Worms 

Solids and Liquids 
&  

Simple Machines 
(mini unit) 

 
Simple 

Machines 
 

2 
 

Plant 
Life Cycles 

Life Strand:  Plants 
Weather 

Balance 
And 

Motion 
Mobiles 

3 
 

Habitats 
Life Strand:  Insects 

Objects 
in the 
Sky 

Electricity 
& 

Magnetism 

Circuit boards 
Or 

Flashlights 

4 
 

Structures of Life 
Life Strand:  Hermit Crabs 

Rocks 
& 

Minerals 

Properties 
of 

Water 
Straw Towers 

5 
Ecosystems 

Life Strand:  Snails, 
Crickets, Guppies, Isopods 

 
Ecosystems 
(ecology) 

 

Energy, Motion, Models, 
and Design (EMMD) Vehicles, solar ovens 

 



	 Science	Unit	Overview,	6‐8	(Weston	Middle	School	2012)	 Appendix	D	

	

Grade	
Level	

6th	Physical	Science	 7th	Life	Science	 8th	Earth	Science	 Robotics/Technology/	
Engineering	

	
	
	
	
	
	
	
Units	of	
Study	

	
Scientific	method		
	
Measurement	Properties	
of	matter	
	
Periodic	table	Atoms,	
elements,	compounds	
Acids	&	bases		
	
Electricity	[Christmas	
Break]	
	
Motion:	speed,			velocity,	
d‐t	graphs	
	
Force,	acceleration,	laws	
of	motion			Move	to	8th	
grade	
Add:	Weather	&	Climate	
from	8th	grade	
	
Energy,	simple	machines	
(Forms	of	energy)	
Heat	content	
Pressure	
Toy	project:	motion	and	
energy	
Proposal:	Add	Earth	
layers	and	structure	at	
end	of	year	
	

	
What	is	life?	
	
Levels	of	classification	
	
LJOC/Taxonomy/Classificatio
n	
	
Cell	parts	&	processes	
	
Genetics	&	heredity	
	
Evolution	&	Diversity	
	
Ecology:	Living	Things	&	Their	
Environment	
	
Human	Body	Systems	

	
Earth	as	a	system:	overview	
for	the	whole	year	(ES,	PS,	
LS)/Cycles	
	
Plate	tectonics:	layers	of	the	
Earth	
	
Rock	Cycle,	minerals	
	
Earth	evolution,	geologic	time,	
weathering	&	erosion,	
radioactive	dating	(overlaps	
with	exponential	growth	in	
math)	
	
Weather	&	climate:	
atmosphere	science	
	
Space	science,	rockets	
	
Planets,	solar	system,	galaxy	
	
Rocket	unit:	Newton’s	Laws	
	

	
What	is	technology/engineering?	
	 Paper	towers,	tension,	
compression	
	
Forces,	arches,	cathedrals,	bridges	with	

beams,	with	straws	&	pins	
	
Designing	houses	(Sketch	Up):	CAD	

program,	aesthetics	
	
Building	house	models	
	
	
	
Robotics	(taken	by	most	kids)	
Programming	language,	sensors,	mazes,	

gearing		
	 Follow	a	line:	feedback	loops	
The	eye	
Robotics	and	prosthetics	
Final	project:	make	a	ball	follow	a	
course	
	
	
	
8th	Grade	“Design/Construction”	‐	
Woodworking	(50%	of	all	kids	take	
this)	
	 6	sections,	18‐20	kids	per	section	
	 Kitchenware,	general	
woodworking	
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Appendix E 
Weston Science Program Review 

 
Analysis of K-5 Science Units 

Completed by Ronit Carter, April 2012 
 
Analysis of the K-5 science curriculum was based on review of Weston Learning Goals binder, 
individual “Unit” binders or collections of documents, and comments and reflections from K-5 
teachers.  The following section, Overarching Observations and Recommendations, summarizes key 
highlights of both strengths and areas in need of further consideration and ongoing work.  The 
next section, Analysis of Individual Units, provides more detailed information on the status of 
specific components expected to be contained in each unit, degree of content alignment to state 
frameworks, and comments and recommendations for further revision.  The final section, 
Alignment of K-5 Science Units to MA Science/Technology/Engineering Frameworks, shows a visual 
representation of the extent to which units are aligned to standards and Weston Learning Goals. 
 
 
Overarching Observations and Recommendations 
Overview documents (based primarily on the Weston Learning Goals binder) are very thorough, 
including philosophy statement, standards-based teaching and glossary of terms, examples of 
format, and even a “how-to” for viewing the binder.  MA Frameworks, Weston Learning Goals, 
and lists of concepts and/or topics addressed also appear to be well-aligned.  The fundamental 
question is whether these reflect what is actually being taught, and to what extent the learning that 
is drawn out from the classroom matches the desired learning goals.  Based on preliminary unit 
analysis above, it appears that standards/frameworks and Weston learning goals are being 
addressed.  The extent to which students are acquiring the intended learning needs further review, 
because lesson activities do not always tie directly to the goals, connections and progression of 
learning across units and grade levels are, in general, not being made, some goals need re-
alignment to better match grade level standards, and decisions about which lessons are actually 
being taught/addressed are not always clear. 
 
Units vs. Lessons 
Overall, lessons are often activities without clear objectives or specific thoughts on tying the 
learning together.  The majority of units seem like a collection of activities lacking a clear flow or 
through-line tying all of the lesson objectives together.  Only one lesson in one unit at one grade 
level explicitly stated a connection to prior lesson and suggestions for prompts to begin discussion 
by making those connections.  Consider infusing more of these types of suggestions in lesson 
descriptions across K-5 units.  Make better use of guiding questions, formative assessments, and 
specific learning goals to ensure more purposeful connections and opportunities to draw out the 
learning, especially after hands-on activities. 
 
Formatting 

 Names of categories vary by unit or grade; be consistent with naming and contents of 
categories.  For example, units may have Key Concepts, Big Ideas, Topics Covered, a 
combination or none of these.  Some have a Description or Abstract Overview paragraph 
in Unit Overview.  Units may be divided into Lessons, Sessions, or Days.  Extensions are 
sometimes called Enrichment.  Teacher Background is sometimes called Teaching Notes.   
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 Location of components varies; be consistent about contents of Unit Overview vs. Lessons.  
For example, some units include vocabulary lists in the Overview and others embed 
throughout lessons.  Some have background articles at the end of a unit. 

 Some Lessons begin with a “Goal” or “Purpose.”  Consider this for all units. 
 Instructional Approaches often sound more like Learning Activities, but instead, need to 

incorporate more models of instruction and strategies.  Both categories are not needed. 
 Essential Questions, where included, are, in most cases, too specific and lend themselves to 

definitions rather than exploration.  All are in need of revision. 
 
Time Frame & Interdisciplinary Connections 
A common concern raised by teachers and administrators is the reduced amount of time spent on 
science units relative to other content areas.  The majority of science units have literacy 
connections and children are reading mostly fiction books.  Through the curriculum alignment 
process expected to follow this Science Program Review, consider re-aligning literacy components 
to make interdisciplinary connections through ELA instructional time. 
 
Inquiry 
The majority of lessons begin appropriately with activating prior knowledge – asking questions 
about a vocabulary word or concept of the day to gauge what students bring to the experience.  
Most units have strong literacy connections and involve reading fiction books.  However, lessons 
often begin with teacher-directed demos and student experiences often follow a prescribed set of 
circumstances, even if they are testing out ideas.  At the earlier grades, classroom tanks or setup 
could be enhanced by student teams having their own.  Essentially, there is not enough 
investigating, exploring, or student-generated questions and developing ownership of learning 
experiences.  Throughout the self-study, colleagues have expressed a strong need and desire for 
professional development in building understanding of and capacity to foster inquiry.  
Recommendation: Seek out PD that doesn’t just focus on inquiry (instruction), but ties directly 
into the curriculum re-alignment process, so that instructional ideas are directly connected to 
purposeful, collaborative curriculum decisions, and connections between planning curriculum and 
planning instruction become clear.   
 
Additionally, there is a second version of the K-5 Unit chart that shows specific inquiry process 
skills by grade.  Is this being used?  Consider making more concerted use of this idea.  Another 
option, which may align better to upcoming Next Generation Science Standards, is to develop a 
set of criteria for incremental increases in sophistication across ALL process skills (new Scientific 
Practices) at every grade. 
 
Assessment 
Units appear to make regular and extensive use of Science Notebooks and/or Recording Sheets.  
Some have stronger question prompts than others.  Some have specific and well-crafted 
benchmark performance assessments, and/or pre-assessments.  Most assessment is informal, based 
on observation, which is age-appropriate; however, criteria needs to be defined.  Integrate more 
opportunities to measure progress during a unit, to ensure that students’ learning experiences 
mirror and prepare them for culminating assessments.  Consider incorporating more writing into 
science notebooks (e.g., reflection, prediction, writing/drawing to map out planning ideas) and 
other performance assessments, standardizing teacher observation tools to gather more tangible 
data, and revising existing rubrics to be criterion-based and less task-oriented. 
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Next Steps: Suggestions for Ongoing Curriculum Revision and Alignment Work 
• Decide, agree on, and revise units in accordance with consistent format and components. 
• Review and revise unit alignment to MA Frameworks, also considering overlap and gaps, in 

light of new Next Generation Science Standards. 
• Develop “overarching” Big Ideas to express learning outcomes that cut across all units.  

Consider incorporating NSTA’s Cross-Cutting Principles into learning goals/big ideas. 
• Develop and use protocols/tools for analyzing instructional approaches in curriculum units 

from the perspective of inquiry process skill development, open-ended problems and 
multiple solutions, incremental progression and sophistication of inquiry process skills 
(newly framed as Scientific Practices), and recording/transferring learning in writing. 

• Embed professional development into the ongoing curriculum revision process. 
 
Analysis of Individual Units 
A set of components expected to comprise curriculum units shaped this analysis of individual K-5 
Units.  The components included: MA Standards/Frameworks, Weston Learning Goals, Key 
Concepts, Essential Questions, Instructional Approaches, Learning Activities, Teacher 
Background, Vocabulary, Materials/Preparation, Guiding Questions, Recording Sheets, 
Assessments, and Extensions.  Although Scope & Sequence is not yet included in any of the K-5 
Science Units, this category was included as a placeholder to inform future revisions.   
 
The format of this Unit analysis consists of the following items for each unit: 

 Chart listing desired components of Units and Lessons, with status and commentary 
(shaded boxes indicate existence of corresponding component; “comments” section 
provides description, analysis, and/or suggestions). 

 Comments and Recommendations – brief summary of highlights and suggestions. 
 Weston Learning Goals/MA Frameworks Alignment to Unit – Analysis of stated/intended 

learning goals (big binder) vs. extent to which they are being addressed by content of unit.  
Note: Codes refer to MA Frameworks that most closely correspond to stated Weston goals. 

 Additional Topics for Consideration – based on Grade Leaders’ self-analysis and reflections, 
for each grade level. 

 
 
KINDERGARTEN 
 

K – “Benchmark Teaching Guide” for all 3 Kindergarten Units* 
Unit Components Status Comments 
MA Standards/Frameworks  In big binder, add here 

Weston Learning Goals  In big binder, add here 

Key Concepts  Seem more like objectives or activities 

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches  Seem more like learning activities 

Learning Activities   
Teacher Background  Instructions on science notebook collection 

Lessons 
Vocabulary   

Materials/Preparation   
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Guiding Questions   

Recording Sheets  Checklist for science notebook 

Assessments  Pre/Post assessment task w/Benchmark statement – very good 
Mostly informal – How is informal evidence of measured? 

Extensions   

Other  Resources 

* Kindergarten is the only grade level with an overview document that refers to all three units, in 
addition to each individual unit overview document. 
 
 

K – Life Science – Animal Life Cycles 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals  Big Idea lists only Weston standard 13 – What about others? 

Key Concepts   

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches  Instructional Approaches seem like Learning Activities – revise  

Learning Activities   

Teacher Background   

Lessons 
Vocabulary   

Materials/Preparation   

Guiding Questions   

Recording Sheets   

Assessments  Mostly informal – How is informal evidence of measured? 

Extensions  Called “Enrichment” – Drumlin Farm hatching field trip, literature 
Optional activities – puppets, masks, word search, frog math – need science 

Other  “Description” paragraph at beginning of unit 
Resources 

 
Comments and Recommendations 
Teacher sets up tank; students observe tadpole/frog development, and butterfly stages over time.  
They also make some predictions and do some sorting, guided by worksheets.  Why are eggs 
inserted into tank secretly from students?  Extensions, aside from Drumlin Farm trip, are fillers; 
more science connections are needed.  Inquiry skills of observation are appropriate, but 
incorporate more opportunities for students to generate their own questions and have more 
ownership, for example, building their own tanks in teams.  Re-format collection butterfly lessons 
to make it clear that those activities are part of the unit; include information in unit overview. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit 
LS1 (Animals living things) – Addressed 
LS2 (Living/non-living) – Implied, not explicitly addressed 
LS4 (Parent resemblance) – Not addressed (other animals might be better than a frog) 
Note: LS4 (Grades 3-5) relates specifically to frogs & butterflies.  Reconsider standards alignment. 
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K – Earth Science – Seasons through the Senses 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals  In big binder, add here 

Key Concepts 	 Good 

Essential Questions 	 Too specific, need revision 

Scope & Sequence 	 Year-long 

Instructional Approaches 	 Too general 

Learning Activities 	 Named “Major Learning Activities” – revise for consistency 

Teacher Background 	 For Land Sake farm observations; add articles about content 

Lessons 
Vocabulary 	  

Materials/Preparation 	  

Guiding Questions 	 For Land Sake farm observations; what about other lessons? 

Recording Sheets 	 3x/yr 

Assessments 	 Only informal – What is the measurement? 

Extensions 	 Children’s literature – good, but need science extensions 
Other 	 “Description” paragraph at beginning of unit 

 
Comments and Recommendations  
Children are doing a lot of observation and recording, as appropriate.  Lessons are hands-on and 
authentic, from collecting sap to visiting Land Sake Farm.  Observations occur three times per 
year, to emphasize the changes and evidence of seasons.  It is not clear to what extent children are 
beginning to form ideas and understandings about the concepts based on the observations, or 
what the expectation is.  Bring clarity to what learning outcomes informal observations are 
intended to measure and build in stronger connections across each observation period (three times 
per year).  Incorporate more specific criteria for assessment. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit 
ES5 “Identify some events…” – Addressed at very introductory level.  Students experience seasons, 
but are they learning about concept of repeating patterns?  What concepts are they taking away? 
LS6 “Recognize that people…” and LS7 “Recognize changes…” – Addressed 
LS8 “Identify the ways…” – Not addressed 
 
 

K – Physical Science – Balls & Ramps 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals   

Key Concepts   

Essential Questions 	 Too specific 

Scope & Sequence 	 Time frame (year long) is “team discretion” – Too open, decide and agree 

Instructional Approaches 	 Too general, need models of instruction/strategies 

Learning Activities 	  

Teacher Background 	 Includes glossary, but need articles/info 

Lessons 
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Vocabulary 	  

Materials/Preparation 	  

Guiding Questions 	 Excellent 

Recording Sheets 	 Check numbering (sheet for Lesson 4 says Lesson 6) 

Assessments 	 Informal observation, science notebooks – What is the measurement? 

Extensions 	 Called “Enrichment” – literature, websites – ok, but need science extensions 
Other 	 “Description” paragraph at beginning of unit 

“Resources” – books; ideally should be science-related, not more literature 
Each lesson begins with “goal of lesson” – objective 

 
Comments and Recommendations  
Each lesson begins with the “goal” of the lesson (objectives).  This format should be considered for 
all lessons, along with a lesson template (see overview).  Students begin with observation of balls 
and move into exploration through a series of challenges to build ramp systems with specific 
criteria, using four different types of balls.  Guiding questions are pointed and lessons typically 
begin by activating prior knowledge.  The terms “force” and “motion” are introduced and revisited 
throughout, through discussion.  Content is strong; formatting and background needs work. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit 
PS1 “Sort objects…” – Not addressed 
PS3 “Describe the various ways…” – Addressed, but not the full spectrum of types of movement. 
PS4 “Demonstrate that…” – Addressed.  Could draw out more learning regarding what constitutes 
a force (since the force comes from ramp in most activities, potential misconception of no force). 
 
Additional Topics for Consideration (Kindergarten) 

 Understanding and articulating philosophy of how children learn science and uncovering 
common misconceptions 

 Seasons Unit was revised, but need to check on updated version 
 
 
GRADE 1 
 

1 – Life Science – Fall Tree Study 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals   

Key Concepts   

Essential Questions  Good – but only listed in Lessons 5/6 

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches   

Learning Activities   

Teacher Background  Minimal – background on leaves 

Lessons 
Vocabulary   

Materials/Preparation   

Guiding Questions   

Recording Sheets   
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Assessments  Pre-Assessment (not sure what the goal is) 

Extensions   

 
Comments and Recommendations  
Most lessons begin with their own goal (objective), mostly habits of mind goals; tie these to content 
goals, rather than inquiry for inquiry’s sake.  Children are collecting data from tree observations 
and reading literature connections, sorting and classifying leaves making drawings, and continuing 
to practice observation.  It is nice to see inquiry process skills expanding age-appropriately.  There 
is no unit overview – where are the components listed above?  This unit should/could be revisited 
at different times of year (see standard ES5 below). 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
ES5 (tree seasonal changes) – Partially Addressed, only one season is explored 
LS1 (living things w/needs) – Implied 
LS7 (appearance changes) – Partially Addressed, only one season is explored 
 
 

1 – Earth Science – Soil Investigations & Worms 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals   

Key Concepts   

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches   

Learning Activities   

Teacher Background  References to STC Teacher Edition, article, need specific info/references 

Lessons “Lessons” are listed as “Day 1,” “Day 2” – Be consistent 
Vocabulary   

Materials/Preparation   

Guiding Questions  Includes discussions questions while setting up demo, tips on what to focus, 
tips on connecting to Kindergarten unit 

Recording Sheets   

Assessments  Mystery mixture – Benchmark is stated, includes rubric 

Extensions  Good; Field trip to Drumlin Farm focuses on plants, first mention of plants in 
unit – re-think the focus of field trip and how it relates to content of unit; 
Consider making construction site part of the unit (see standard ES1 below) 

 
Comments and Recommendations  
This unit refers to STC teacher edition, but needs formatting to add specific learning goals and 
other unit components.  Tanks with soil are set up by teacher, while teacher asks good discussion 
questions; children observe components of soil and explorations with water, 2-liter bottles, and 
compost, etc.  Consider increasing engagement by having children set up their own tanks in teams.  
Benchmark assessment is strong, but more interim assessments are needed to ensure that students 
are being adequately prepared for final task.  This appears to be the only unit & grade level that 
has introduced the word “control” in experimentation activities; higher grade levels should build 
on understanding of this concept.  Also, this is the only elementary unit that includes a note about 
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connecting learning to a prior grade level; these are the kind of teacher tips that need to be 
included across K-5 to make more explicit connections to learning goals across and within grades. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit 
ES1 (soil/water on earth’s surface) – Implied; need to more explicitly connect to earth’s surface 
ES5 (soil type characteristics) – Addressed, but need to measure to what extent.  NOTE: This is a 
grades 3-5 standard; re-consider alignment. 
 
 

1 – Physical Science – Solids & Liquids 
Unit Components Status Comments 
MA Standards/Frameworks  From FOSS, but needs to be written up more explicitly 

Weston Learning Goals  Only as implied from FOSS 

Key Concepts   

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches  Only as stated in FOSS 

Learning Activities   

Teacher Background   

Lessons 
Vocabulary   

Materials/Preparation 	  

Guiding Questions 	  

Recording Sheets   

Assessments 	 Informal (Venn diagrams), other good ideas 

Extensions 	 Good ideas 

Other 	 Literature connections 

 
Comments and Recommendations  
It appears that children are doing Investigations 1-4, separating mixtures and explorations with 
water.  Most of unit components come directly from the FOSS materials, which have good 
suggestions for content, investigations, extensions, and assessments, but it is not clear which of 
them are actually being conducted.  This unit needs formatting work to write up and include unit 
components, while making only specific references to FOSS.  
 
Weston Learning Goals/MA Frameworks Alignment to Unit 
PS1 (properties of objects) – Addressed 
PS 2 (solid vs. liquid, shape of container) – Addressed, but to what extent? How are takeaways 
being measured? 
 

1 – Physical Science – Simple Machines 
Unit Components Status Comments 
MA Standards/Frameworks 	  

Weston Learning Goals 	  

Key Concepts  But instead… “Big Ideas” – well written; also “Topics covered” 

Essential Questions  First two are too specific, third one is fine 
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Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches 	  

Learning Activities 	 Except field trip, these can go in “Instructional Approaches” 

Teacher Background 	 Lego Data guide – Add references to specific sections 

Lessons “Lessons” are called “Sessions” – Be consistent.  Also check numbering. 
Vocabulary 	  

Materials/Preparation 	 Referenced in LegoData guide 

Guiding Questions 	 Just a few, need more to pull together the learning 

Recording Sheets  Science Notebooks 

Assessments  Observation, discussion, designing a specific machine – Is there a rubric? 

Extensions   

Other  “Description” paragraph at beginning of unit 
Student background resource – Early Bird Physics 

 
Comments and Recommendations  
Students explore simple machines through Lego kits.  Lessons typically begin with either demo or 
activating prior knowledge by discussion and/or observing pictures (i.e., seesaw, wheels, cars, etc.), 
and then engage children in building and testing their own models and variations, including a 
final contest.  This unit is very hands-on and has many opportunities for students to engage and 
try out ideas, but the types of challenges are mostly given to them.  With many hands-on 
opportunities, the challenge is to connect learning and build concepts more explicitly from one 
lesson to the next – add guiding questions, compare/contrast, more writing, etc. to ensure that 
students gain desired learning goals and that this unit doesn’t feel like a collection of activities.  
Also, most lessons begin with demo – give students more time to simply explore without guiding.  
Try introducing lessons with actual objects rather than pictures.  Make specific reference in 
unit/lesson overviews to corresponding sections of LegoData guide.  
 
Weston Learning Goals/MA Frameworks Alignment to Unit 
TE 2.1 (simple machines) and TE 1.3 (materials/safety) – Addressed 
TE 1.1 (natural materials), TE 1.2 (uses for materials) – Implied, Not Addressed 
 
Additional Topics for Consideration (Grade 1) 

 Soil Unit needs updating and revision (10 years old) 
 Simple Machines Unit revision began, needs to continue 

 
 
GRADE 2 
 

2 – Life Science – Plant Life Cycles 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals 	  

Key Concepts 	 “Big Ideas” instead 

Essential Questions 	 Organized by lesson; change to unit-based.  First set excellent, sharpen others. 

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches   

Learning Activities   



K-5 Science Unit Analysis	 10

Teacher Background  Includes estimated amount of time per lesson 

Lessons Be clear about how lessons are divided (stations are not lessons) 
Vocabulary 	  

Materials/Preparation 	  

Guiding Questions 	 Great 

Recording Sheets  Science notebook, Plant Journal 

Assessments  Informal, Plant Life Cycle 

Extensions   

Other  Literature connections 

 
Comments and Recommendations  
This exploratory unit engages children investigating seeds and flowers, planting their own seeds, 
while exploring ideas of what a scientist is/does.  Stations are well planned with recording sheets 
and good guiding questions at each.  There is a clear progression of ideas across lessons and 
inquiry process skills of predicting, analyzing and graphing data, and observation, culminating with 
Land Sake Farm field trip with specific goals.  Class plant sets up idea of “control;” articulate this 
(build on grade 1).  Assessment needs more specificity as to criteria for how learning will be 
measured.  This is the only unit that includes a “statement of learning” at the end of each lesson as 
a guide to discussion to tie concepts together.  This provides a strong thread to direct lessons 
toward overall unit learning goals and tie lessons together; consider for other K-5 units. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
LS1 (plant needs), LS4 (plants resemble parents), and LS2 (living vs. nonliving) – Addressed 
LS3 (plant parts, roles, cycles) – Addressed, but make more specific connections to life cycle 
 
 

2 – Earth Science – Weather 
Unit Components Status Comments 
MA Standards/Frameworks 	  

Weston Learning Goals 	 Listed in Overview AND specific goals for each Lesson 

Key Concepts 	 “Big Ideas” instead 

Essential Questions   

Scope & Sequence  Timeline includes specific months throughout the year 

Instructional Approaches   

Learning Activities   

Teacher Background   

Lessons  
Vocabulary 	 Specific references to FOSS (add Guiding Questions and formative 

assessments to describe how the specific learning goals listed will be measured) 
 

Materials/Preparation 	
Guiding Questions 	
Recording Sheets 	 Science Notebooks 

Assessments 	 Pre-Assessment 

Extensions 	 Good  

Other  
 

“Abstract Overview” at beginning of unit 
Resources – Literature connections; add science resources 

 
Comments and Recommendations  
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Children conduct multiple observations of the weather in different conditions, keep a class 
thermometer and weather calendar, and conduct explorations of air, water, precipitation, etc.  
Only Unit Overview document was reviewed (new version), which is solid; be sure to check 
FOSS/contents of unit to ensure that students have enough opportunities to engage on their own 
aside from teacher demo.  Nice layout of specific learning goals for each Lesson, in addition to list 
in Overview.  Incorporate more assessment/criteria for measuring progress toward learning goals. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
ES2 (air/wind) – Addressed  
ES3 (weather) – Addressed, include opportunities for student explanation 
ES5 (repeating patterns) – Implied (Are connections between weather and seasons being made?) 
PS2 (states of matter) – Implied  
 
 

2 – Physical Science – Balance & Motion 
Unit Components Status Comments 
MA Standards/Frameworks 	  

Weston Learning Goals 	  

Key Concepts 	 “Big Ideas” instead 

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches   

Learning Activities   

Teacher Background  Minimal – only Glossary 

Lessons 
Vocabulary 	 Some terms not appropriate – need to distinguish science & everyday vocab 

Materials/Preparation 	  

Guiding Questions 	 Called “Essential Questions,” but they are not EQ’s, just change name to 
“Guiding Questions.”  Add more “why” questions to analyze/generalize. 

Recording Sheets 	  

Assessments 	 Benchmark assessment, FOSS mobiles, informal 

Extensions 	  

Other 	 “Abstract Overview” at beginning of unit 
Each lesson begins with “purpose” – good, but not consistent 
Resources – Literature connections, video, useful science-related websites 

 
Comments and Recommendations  
This unit has many opportunities for students to try and test objects (wheels, runway, etc.) and 
their behavior, but lessons are disconnected, activities are play-oriented without tying together the 
conceptual ideas.  This analysis is based on the collection of FOSS materials, but may need 
updating based on the new version of the Unit Overview, which needs more description about 
actual lesson experiences.  Most lessons are teacher-directed beginning with demo; incorporate 
opportunities for students to generate their own ideas/questions.  Lessons begin nicely by 
activating prior knowledge, but the unit needs deeper discussion questions and assessment 
opportunities to determine what students are learning beyond trying out tests.  Be careful with 
vocabulary – many are not science terms (e.g., paper clip, straw); the term “experiment” is being 
mis-used to describe simple tests. 
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Weston Learning Goals/MA Frameworks Alignment to Unit** 
PS3 (types of motion) – Addressed.  Be sure to incorporate vocabulary of this standard. 
PS4 (force changes motion) – Implied.  How are takeaways being measured? 
PS5 (balance) and TE 2.1 (tools for purpose) – Addressed  
 
Additional Topics for Consideration (Grade 2) 

 Plants Unit does not reflect what is actually being taught, revision began but needs update 
 Balance and Motion Unit and Weather Unit have begun revision (Unit Overviews); 

Weather Unit has lost track of articulated lessons over time.  Create updated binders. 
 

 
GRADE 3 
 

3 – Life Science – Habitats 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals   

Key Concepts   

Essential Questions  Good, add more 

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches   

Learning Activities   

Teacher Background  Called “Teaching Notes” – good, includes cautions about misconceptions 

Lessons 
Vocabulary   

Materials/Preparation 	  

Guiding Questions 	  

Recording Sheets   

Assessments 	 Pre-assessment, probing question, Zoo creature project w/rubric 

Extensions 	  

Other 	 Letter to parents 

 
Comments and Recommendations  
Students play games, form research groups, go through worksheets (e.g., food web, 
metamorphosis), and sort animal crackers to explore concepts, but only one lesson in this unit 
engages children in exploring actual insects.  Assessment project is a great idea; although it is 
unclear whether the lessons/activities currently comprising the unit are sufficient to prepare them 
for it.  Integrate more scientific investigation; extensions are the kinds of experiences that should 
comprise the actual unit.  Each class focuses on different biomes – is this accurate, how is 
consistency developed, and when is the opportunity to share?  Revise rubric to reflect criteria for 
understanding and less task focus.  There is a list of activities on life cycles; not clear which are 
done as lessons.  Re-do formatting to list materials as separate category, make sure all components 
are included and in order for each lesson, and explain list of insect and life cycle lessons. 
  
Weston Learning Goals/MA Frameworks Alignment to Unit** 
LS3 (life cycles) – Addressed at introductory level 
LS4 (frog/butterfly) – Not addressed; reconsider alignment (see note in K Life Cycles unit). 
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LS6 (adaptations/characteristics change) and LS11 (producers/consumers) – Not addressed 
LS9 (survival) – Addressed, but how is it being measured? 
 
 

3 – Earth Science – Systems in Space/Objects in the Sky 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals   

Key Concepts 	 Also lists “Understandings” 

Essential Questions 	 Too specific 

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches 	 Good 

Learning Activities 	  

Teacher Background   

Lessons 
Vocabulary  Called “Key Vocabulary” 

Materials/Preparation   

Guiding Questions  Very good 

Recording Sheets   

Assessments  Pre-Assessment, Benchmark Assessment w/rubric (rubric is good), Paragraph 

Extensions   

Other  Chart that outlines activities corresponding to learning goals and timeline 
Booklet of readings for students 

 
Comments and Recommendations  
Great poetry and kinesthetic connections are being made throughout this unit, which involves 
more literacy than scientific practice.  Some of Weston’s 3rd grade classrooms do this unit with the 
poetry connections (Sky Journal project), others don’t; come to agreement on the correct unit title 
and contents of this unit (option: make this an interdisciplinary ELA/Science unit to take 
advantage of ELA time, and add more scientific exploration apart from literacy connections).  
Assessment and guiding questions provide opportunities for children to make sense of conceptual 
ideas.  Formatting includes some strong components, but needs to be better organized; different 
overview documents state different components of the unit. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
ES13 (solar system) – Addressed  
ES14 (orbit/rotation) – Addressed 
ES15 (moon changes) – Addressed at introductory level 
 
 

3 – Physical Science – Electricity & Magnetism 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals  Implied in NSRC, write up more explicitly 

Key Concepts   

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 
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Instructional Approaches   

Learning Activities   

Teacher Background  Only as written in NSRC, write up or refer more explicitly  

Lessons 
Vocabulary   

    Listed in NSRC, write up or refer more explicitly Materials/Preparation  
Guiding Questions 	
Recording Sheets 	

Assessments 	 Circuit tester & diagram 

Extensions   

 
Comments and Recommendations  
Children observe phenomena of magnets by making simple tools or games (e.g., fishing pole with 
paper clips), and then explore and make circuits in-depth, including making predictions and 
testing erroneous circuits.  Add specific learning takeaways and/or make explicit reference to 
discussion questions in NSRC Teachers’ Edition for each lesson, to tie together the collection of 
activities.  Incorporate more assessment and/or writing/drawing to determine to what extent 
students are understanding the phenomena (these are implied by NSRC, but it is unclear how 
much of the Teacher’s Edition is actually being used). 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
PS6 (electricity produces light, energy, circuits) – Addressed, but draw out concept of energy 
PS7 (conductors/insulators) and PS8 (electromagnets) – Not addressed 
PS9 (repel/attract) – Addressed, but how is it being measured? 
PS10 (objects that magnets attract) – Addressed  
 
Additional Topics for Consideration (Grade 3) 

 There is another version of both the Systems & Space Unit and the Habitats Unit, 
involving integration of math, ELA, and technology, which are being implemented 
differently at different schools.  Revisit and develop consistency across buildings. 

 
 
GRADE 4 
 

4 – Life Science – Structures of Life 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals   

Key Concepts   

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches 	 Mostly content themes, revise to list models of instruction 

Learning Activities 	 Ok, written as objectives 

Teacher Background   

Lessons 
Vocabulary 	  

Materials/Preparation 	  
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Guiding Questions 	 From FOSS, make specific reference 

Recording Sheets   

Assessments 	 Benchmark assessment venn diagram; Lesson 9 could also be good assessment, 
but add criteria of explanation 

Extensions 	 Consider requiring the animal report 

Other  “Description” paragraph at beginning of unit 
Resources 

 
Comments and Recommendations  
This unit provides a broad overview of structure and function by introducing photosynthesis with 
a celery experiment, dissecting and classifying seeds, hydroponics, observing hermit crabs.  The 
animal research report is an age-appropriate task; consider requiring it as an interdisciplinary ELA 
connection rather than an extension.  The second half of the unit (crabs, snails) needs guiding 
questions and interim assessments to ensure that students are grasping concepts of survival and 
adaptation; observations are minimal, more opportunities to investigate are needed.  “Create your 
own experiment” sheet is not clear; it might be a nice opportunity, but needs to be fleshed out. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
LS1 (classify plants/animals) – Addressed for plants, extent addressed for animals not clear 
LS2 (plant structure & function) – Addressed 
LS3 (life cycles) – Partially addressed, need more on each stage of the cycle 
LS5 (inherited vs. environmental effects) – Not addressed 
 
 

4 – Earth Science – Rocks & Minerals 
Unit Components Status Comments 
MA Standards/Frameworks 	  

Weston Learning Goals 	  

Key Concepts 	 Separate into 2 separate categories for formatting 

Essential Questions 	 Some are too specific 

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches 	 Good 

Learning Activities 	  

Teacher Background 	 Unit Overview refers to NSRC  

Lessons 
Vocabulary 	  

Materials/Preparation 	  

Guiding Questions 	  

Recording Sheets   

Assessments  Benchmark assessment very good, need interim formative assessments 

Extensions   

Other  Resources – NSRC Teacher’s Edition 

 
Comments and Recommendations  
This unit refers to an emphasis on inquiry process skills for grades 3-4 (investigating, interpreting 
data); consider highlighting similar emphases in other K-5 units.  Students examine and test rocks 
and minerals using field guides and profile sheets; the unit prepares students well for the 
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benchmark assessment involving testing samples.  More formative assessments are needed to check 
for acquisition of learning goals. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
ES1 (rocks/minerals) – Addressed, but need assessment to measure 
ES2 (mineral properties) – Addressed 
ES3 (rock categories/formation) – Partially addressed, need more on process of formation 
 
 

4 – Physical Science – Properties of Water 
Unit Components Status Comments 
MA Standards/Frameworks   
Weston Learning Goals   

Key Concepts   

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches 	  

Learning Activities 	  

Teacher Background  Implied from FOSS, but need explicit info/reference 

Lessons 
Vocabulary   

Materials/Preparation   

Guiding Questions   

Recording Sheets   

Assessments  Benchmark assessment meteorologist 

Extensions   

Other  “Description” paragraph at beginning of unit 

 
Comments and Recommendations  
Students learn about water through teacher demo, worksheets, videos, and building thermometers 
and making posters about the water cycle.  Benchmark assessment is a nice idea with career 
connection, but the task should be revised to be more authentic; interim formative assessments are 
needed (suggestions: develop explicit criteria for poster, use guiding questions).  Revise formatting 
to clarify specific references to FOSS within Unit Overview. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
PS2 (properties of water), PS3 (changing states of water), ES10 (water cycle) – Addressed, but 
unclear to what extent students are grasping the concepts (see note about assessment above). 
 
NOTE:  
There is a page describing an Inquiry Science unit in Grade 4.  It lists Big Ideas, standards, 
instructional approaches and learning activities (design challenge, pringle, paper door, straw 
towers, mystery boxes).  However, Key Concepts listed in the “unit” are not actually concepts.  
More importantly, inquiry should not be categorized as a separate unit.  Inquiry is an instructional 
approach that builds sophistication of process skills over time.  Recommendation: Integrate 
inquiry standards and skills throughout all pK-12 units. 
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Additional Topics for Consideration (Grade 4) 
 Properties of Water Unit – Researched and now considering including Lowell Museum 

field trip to explore water power 
 Considering using Land Sake Farm & GPS technology for Structures of Life Unit 

 
 
GRADE 5 
 

5 – Life Science – Ecosystems (Life Strand) 
Unit Components Status Comments 
MA Standards/Frameworks  Implied in NSRC, but not all aligned to MA and Weston, re-do alignment 

Weston Learning Goals   

Key Concepts  Bullet points are noted, incorporate and write into Unit Overview document 

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches   

Learning Activities   

Teacher Background  Also readings for students 

Lessons 
Vocabulary 	  

 
Implied in NSRC, choose and write up explicitly 

Materials/Preparation 	
Guiding Questions 	
Recording Sheets 	

Assessments 	
Extensions 	
 
Comments and Recommendations 
There is a lot of good science in this unit; however, it is unclear which learning goals, assessments, 
and lessons are being used and to what extent.  A Teacher’s Edition book does not constitute a 
unit; a Unit Overview document is needed with specific references to NSRC.  Also, not all of the 
learning goals in the NSRC guide align to MA Frameworks and Weston learning goals; reconsider 
alignment and make decisions about which content will be used to meet Weston’s goals. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
Note: “Potential” below indicates that this unit has the potential to address the standard, once 
clarity is reached regarding which lessons are being used and to what extent (see above). 
LS7 (changes cause death/movement) – Potential (NSRC pollution experiments) 
LS8 (environment influences needs, instinct vs. learned) – Implied, how is it being measured? 
LS10 (change environment to ensure survival & affect ecosystem) – Not addressed 
LS11 (sun’s energy to producers) – Potential  
 
 

5 – Earth Science – Ecosystems (Ecology) 
Unit Components Status Comments 
MA Standards/Frameworks  Implied in NSRC, but not all aligned to MA and Weston, re-do alignment 

Weston Learning Goals   
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Key Concepts   

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches   

Learning Activities   

Teacher Background   

Lessons 
Vocabulary 	  

 
Implied in NSRC, choose and write up explicitly 

Materials/Preparation 	
Guiding Questions 	
Recording Sheets  

Assessments 	
Extensions 	
 
Comments and Recommendations 
See notes above (Ecoystems Life Strand unit).  Students observe organisms (duckweed, algae, etc.) 
over time and explore dependent and interdependent relationships. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit** 
Note: “Potential” below indicates that this unit has the potential to address the standard, once 
clarity is reached regarding which lessons are being used and to what extent (see above). 
ES10 (water cycle different locations) – Potential  
 
 

5 – Physical Science – Energy, Motion, Models & Design (EMMD) 
Unit Components Status Comments 
MA Standards/Frameworks   

Weston Learning Goals 	  

Key Concepts 	 Big Ideas also included 

Essential Questions   

Scope & Sequence N/A To be added to/revised for all units 

Instructional Approaches  Called “Instructional Snapshots” 

Learning Activities   

Teacher Background  FOSS, “Reflection” pages, student pages, articles, links – nice balance of info 

Lessons 
Vocabulary   

Materials/Preparation   

Guiding Questions 	  

Recording Sheets 	  

Assessments 	 Benchmark assessment w/rubric & informal (see below) 

Extensions 	  

Other 	 Unit Outline chart 

 
Comments and Recommendations 
Students are doing a lot of rich, hands-on work involving light, energy, and heat.  Formatting for 
this unit can be considered an exemplar that could serve as a useful reference for revisions of other 
K-5 units.  Benchmark assessment is included with a rubric, along with informal assessments 
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throughout.  Consider formalizing assessment and criteria, even as simply as guiding questions, to 
more accurately measure students’ takeaways, as well as revising rubric to be less task-focused. 
 
Weston Learning Goals/MA Frameworks Alignment to Unit* 
PS4 (energy) and PS5 (energy transfer) 
PS6 (circuits/electricity) 
PS7 (conductors/insulators) 
PS8 (electromagnets) and PS9 (poles repel/attract) 
PS11 (sound) – Not Addressed 
PS12 (light) * Need to review contents in more depth to analyze alignment 
 
Additional Topics for Consideration (Grade 5) 

 Science Festival was well received and expected to impact readiness for assessment 
 Units are too vocabulary-driven; need to build from basic information and experiences 
 Increase usage of nonfiction texts 



Appendix F
Weston Science Program Review

Alignment of K-5 Science Units to MA Science/Technology/Engineering Frameworks

How to Read this Document :
Standards are represented by code and number.  For example, Life Science standard #1 in the MA Frameworks is labeled LS1.

Shaded boxes represent standards that are stated as intended to be addressed.  For more detailed information about
the extent to which standards are actually being addressed, (addressed, partially addressed, implied, or not addressed),
please refer to Analysis of K-5 Science Units  document.

Boxes shaded in YELLOW represent gaps (MA Frameworks that are not stated as intended to be addressed).

Notes on content of yellow standards are listed below the chart.

Life Science Earth/Space Science Physical Science Tech/Engineering
Grades pK-2 LS1 LS2 LS3 LS4 LS5 LS6 LS7 LS8 ES1 ES2 ES3 ES4 ES5 PS1 PS2 PS3 PS4 PS5 1.1 1.2 1.3 2.1 2.2

K
Animal Life Cycles 
(Butterflies & tadpoles)
Seasons through 
Senses
Balls & Ramps / Ramp 
Systems

1 Fall Tree Study
Soil & Worms *
Solids/Liquids
Simple Machines

2 Plant Life Cycles
Weather
Balance & Motion / 
Mobiles

LS5: Fossils as evidence * Grades 3-5 Standard ES5 TE 2.2: Parts of the body as tools

(Continued next page)



Life Science Earth/Space Science
Grades 3-5 LS1 LS2 LS3 LS4 LS5 LS6 LS7 LS8 LS9 LS10 LS11 ES1 ES2 ES3 ES4 ES5 ES6 ES7 ES8 ES9 ES10 ES11 ES12

3 Habitats (Insects) *
Objects in the Sky

Electricity Magnetism / 
Circuit or Flashlights

4
Structures of Life 
(Hermit crabs)
Rocks & Minerals
Properties of Water / 
Straw Towers

5
Ecosystems (Life 
Strand)

Ecosystems (Ecology)

Energy Motion Models 
Design (EMMD)

* Standard refers to frogs & butterflies; unit is on insects ES 4-5: Soil formation & properties
ES 6-9: Weather by precipitation, effect of global patterns, climate
ES12: Earth's changing surface

Physical Science Tech/Engineering
Grades 3-5 ES13 ES14 ES15 PS1 PS2 PS3 PS4 PS5 PS6 PS7 PS8 PS9 PS10 PS11 PS12 1.1 1.2 1.3 2.1 2.2 2.3 2.4

3 Habitats (Insects)
Objects in the Sky

Electricity Magnetism / 
Circuit or Flashlights

4
Structures of Life 
(Hermit crabs)
Rocks & Minerals
Properties of Water / 
Straw Towers

5
Ecosystems (Life 
Strand)

Ecosystems (Ecology)

Energy Motion Models 
Design (EMMD)

PS1: Properties of objects vs. materials



Appendix G 
 

SPRC Visitation Schedule 

School Focus Name  

Newton South HS HS robotics, HS physics Gita Foster, 
Boris 
Korsunsky 

Completed: notes on 
GoogleDocs (GD) 

Belmont HS 
 
Newon South HS 
Belmont HS 
 
Noble & Greenough 
Shady Hill School 
Natick HS 
Wellesley HS 
 
Meadowbrook School 

Design/Engineeing and 
CAD courses 
Engineering 1 & 2 
Design/Engineering 1&2 
Robotics 1&2 
Robotics 
Physics by Design 
Robotics 
Design/Technology 1&2 
Robotics 
K-5 Bee-bots, Terrapin 
Logo, Lego Mindstorms 

Jonathan Dietz Online data analysis 
competed, some site visits: 
summarized in PPT on GD 

Newton North HS HS robotics, HS physics, 
Greengineering 

Jonathan Dietz, 
Larry Murphy 

Completed: notes in PPT 

Shady Hill School Elementary science Chris Price & 
Nan Thompson 

Fall 2012 prior  

TBD for summer: Ronit 
will help 

true spiraled curriculum for 
6 - 8 grade science 

Jodi Salisbury Not completed 

Advanced math & 
science academy 
(Marlborough) 

6 - 8 curriculum Jen Mercury Fall 2012 

BB&N, RLS & Nobles all science curriculum Larry Murphy, 
Becky 
Hunnewell 

Completed online info 
analysis only 

Wayland HS HS science curriculum Erica Cole Online work/visit to follow 

Lincoln Sudbury HS HS science curriculum Reed Konsler  

Concord Carlisle HS  Chris Price TBD 

Hopkington  science curriculum K-12 Amber Bock Contact and summer review 

Wellesley HS HS science curriculum Erica Cole Spring 2012 

 
Each committee member can bring 1-2 teachers from their own science dept. (please check with 
building principals to determine how many can leave!) 
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Weston Public Schools 
Science and Technology/Engineering Standards 

Grades K – 12 
 

The majority of the Science and Technology Standards for Weston were derived from Content 
Knowledge: A Compendium of Standards and Benchmarks for K-12 Education, 3rd edition, 
Association for Supervision and Curriculum Development, 2000. They are aligned with the 
Massachusetts Science and Technology/Engineering Curriculum Framework (June 2001) as well 
as the National Science Education Standards, National Research Council, (1996). While 
elements of an inquiry strand are implicit in state and national science education, we believe they 
need to be explicitly stated. Thus, the inquiry strand includes the crucial procedural skills that 
students need and emphasizes the importance of the connections among the three disciplines of 
science. 
 
Inquiry standards and big ideas are integrated with all other science disciplines described in 
standards 4-16.  The benchmarks below highlight the use of inquiry throughout the grades. 
 
Standard 1: Inquiry Students will ask questions, and plan and conduct investigations using 
appropriate tools and techniques to gather data. 
Standard 2:  Inquiry Students will think critically and logically about relationships 
between evidence and explanations. 
Standard 3:  Inquiry Students will construct and analyze alternative explanations and 
communicate scientific arguments. 
Standard 4:  Inquiry Students will understand the connection between and among the 
three disciplines of science. 
 
Big Ideas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1. Good evidence is characterized by accurate observations and 

measurements made during an investigation. 
2. Scientific explanations must be based on credible evidence. 
3. Communicating results of scientific investigations requires 

specificity and clarity. 
4. Science is an ongoing process of questioning and knowledge 

acquisition. 
5. Our ability to predict is limited by our current knowledge and 

technology. 
6. Building and testing models is a useful process to understand 

and predict the behavior of systems. 
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Benchmark Statements 

 Kindergarten Students will demonstrate an understanding of the importance of 
observation in scientific inquiry by collecting, recording, organizing, and interpreting 
evidence about scientific phenomena. 

 Grades 1 – 5 Students will demonstrate an understanding of inquiry concepts and skills 
by applying them to benchmark assessment tasks in all other science benchmarks. 

 Grade 8 Students will demonstrate an understanding of the value of accurate and 
cumulative observations to discover the “reasons for seasons” by collecting and 
analyzing evidence over the course of a school year on the earth’s movement and solar 
position. 

 Grade 9 Introductory Physics Students will demonstrate an understanding of the 
experimental process by designing and conducting an investigation related to the content 
of the course and presenting their results to their class. 

 Grade 10 CP Biology and Honors Biology Students will demonstrate an understanding 
of experimental design by designing an experiment that provides the appropriate data to 
test a given hypothesis. 

 Grade 11 Conceptual Chemistry, CP Chemistry, and Honors Chemistry Students 
will demonstrate the ability to apply the principles of scientific inquiry and effectively 
communicate the results of the inquiry process by gathering and analyzing information 
about domestic radon levels from a variety of sources. 

 Grade 11-12 AP Biology Students will demonstrate an understanding of the scientific 
process by proposing, carrying out, and reporting on an experiment that provides the 
appropriate data to test a given hypothesis.  This Independent Research Project will be 
assisted with professional researchers. 

 Grade 11-12 Science Research Methods Students will demonstrate their understanding 
of the process of scientific inquiry by making careful observations, developing a 
hypothesis to explain the observations, and designing an experiment that tests that 
hypothesis. 
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Standard 5:  Earth and Space Science  Students will understand the basic features of the 
Earth. 
Standard 6:  Earth and Space Science  Students will understand basic Earth and 
atmospheric processes. 
Standard 7:  Earth and Space Science  Students will understand the composition and 
structure of the universe and the Earth’s place in it.  
 
Big Ideas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Benchmark Statements 

 Grade 1 Students will demonstrate an understanding of the characteristics of three 
different soil types (sand, clay, and humus) by performing a series of tests to identify 
these soils in a mixture. 

 Grade 2 Students will demonstrate an understanding that weather has a pattern and 
properties that can be identified and measured, by observing and recording daily weather 
changes over a period of time and using this data to explain local weather patterns. 

 Grade 3 Students will demonstrate an understanding of patterns of rotation and 
revolution in the solar system by using evidence to explain reasons for day and night, the 
seasons, and the phases of Earth’s moon. 

 Grade 4 Students will demonstrate an understanding of the physical properties of 
minerals (hardness, color, luster, cleavage, and streak) by testing for these different 
physical properties and students will demonstrate an understanding of how and why 
rocks are grouped in three categories (igneous, metamorphic, and sedimentary) by 
explaining the natural and physical processes that create these rocks.  

 Grade 5 Students will demonstrate an understanding of interdependence in nature by 
creating and subsequently upsetting a planned ecosystem’s stability and describing the 
effects. 

 Grade 8 Students will demonstrate an understanding of plate tectonics by describing the 
causes and consequences of a specific geological event. 

 
1. Structure and properties are interdependent. 
2. Systems behave in an orderly and predictable way. 
3. There is observable change over different scales of time. It occurs in a 

predictable, repeatable pattern with consequences. 
4. Heat transfer drives geological and meteorological activity. 
5. Gravity is an underlying force that structures the universe and the earth’s 

motion as a part of a solar system. 
 



 

Weston Public Schools                                                                                                             10-07 

4
Standard 8:  Physical Science  Students will understand basic concepts about the 
structure and properties of matter. 
Standard 9:  Physical Science  Students will understand types and sources of energy, as 
well as transfer and conversion of energy. 
Standard 10:  Physical Science  Students will understand forces and motion. 
 
Big Ideas: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Benchmark Statements 

 Grade 1 Students will demonstrate an understanding that sound is a form of energy and 
is produced by a vibrating object by creating a visual representation to share with others. 

 Grade 2 Students will demonstrate an understanding of balance and motion by 
identifying and demonstrating various ways that objects can move and how their motion 
can be changed. 

 Grade 3 Students will demonstrate an understanding of how electricity is a form of 
energy that can produce light by interpreting evidence of various circuitry experiments. 

 Grade 4 Students will demonstrate an understanding that the Earth’s water is constant 
yet it exists in different states, and can be changed from one state to another and that the 
existence of water on Earth is constant by explaining the water cycle in relation to the 
properties of water through a series of experiments. 

 Grade 5 Students will demonstrate an understanding of energy transfer by designing, 
building and testing a device which transfers one form of energy to another. 

 Grade 6 Students will demonstrate their understanding of the transfer of energy by 
designing and explaining energy transfer devices that illustrate potential and kinetic 
energy. 

 Grade 6 Students will demonstrate their understanding of elements of the periodic table 
and its organization by grouping elements by their properties. 

 Grades 9-12 Introductory Physics and Honors Physics 
 Students will demonstrate an understanding of Newton’s 1st and 2nd laws, impulse 

and momentum by designing a relevant application and explaining how it works 
in relation to the above physics concepts. 

 
1. Systems behave in an orderly and predictable way. 
2. There is constant tension between change and balance over time. 
3. Energy and matter are conserved. 
4. Forces cause change. 
5. Change leads to equilibrium. 
6. All matter has a basic structure that determines its properties and its 

interactions with other matter. 
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 Students will demonstrate their understanding of energy conservation by 

designing a device demonstrating various energy transformations. 
 Students will demonstrate their understanding of waves and sound by designing 

and explaining a device that produces waves. 
 Students will demonstrate an understanding of how to analyze and interpret 

motion by analyzing the motion of a common object. 
 Grade 11 Conceptual Chemistry, CP Chemistry, and Honors Chemistry Students 

will demonstrate their understanding that periodic trends are based on the quantum 
mechanical model and the relative potential energy of atomic orbitals by illustrating the 
relationship between the properties of the elements and their electron structures. 

 Grades 11-12 AP Chemistry Students will demonstrate an understanding of chemical 
bonding and molecular geometry by predicting the strength of intermolecular forces of 
attraction in molecules and assessing the impact this strength has on melting points and 
boiling points. 

 Grades 11-12 AP Chemistry Students will demonstrate an understanding of reaction 
kinetics by predicting the reaction order of a reaction based on data collected from a 
Virtual Molecular Dynamics Laboratory (VMDL) simulation of molecular motion. 

 Grades 11-12 AP Physics Students will demonstrate an understanding of energy 
conservation and theoretical modeling by analyzing the currents and potential differences 
in a multi-loop complex circuit consisting of resistors and batteries justifying measured 
values with theoretical results. 

 Grades 11-12 AP Physics Students will demonstrate their understanding of forces and 
theoretical modeling by comparing the behavior of the real Atwood machine to that of 
the idealized Atwood machine. 
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Standard 11:  Life Science  Students will understand the principles of heredity and related 
concepts. 
Standard 12:  Life Science  Students will understand the structure and function of cells and 
organisms. 
Standard 13:  Life Science  Students will understand the relationships among organisms 
and their physical environment. 
Standard 14:  Life Science  Students will understand biological evolution and the diversity 
of life. 
 
Big Ideas 
 
 
 
 
 
 
 
 
 
Benchmark Statements 

 Grade 1 Students will demonstrate an understanding of the seasonal changes in a tree by 
describing, documenting, and comparing the visible and measurable changes which occur 
throughout the seasons. 

 Grade 2 Students will demonstrate an understanding of plant life cycles, plant needs, 
plant parts (structure) and the role that each part plays (function) by conducting a series 
of experiments, creating visual representations, and developing written explanations. 

 Grade 3 Students will demonstrate an understanding of the key features of a habitat by 
using evidence to explain and illustrate how plants and animals are interrelated, allowing 
for an organism’s survival. 

 Grade 4 Students will demonstrate an understanding of the relationship between 
structure and function in an organism by comparing the physical characteristics of 
organisms and how these characteristics function during growth and survival of the 
organism. 

 Grade 5 Students will demonstrate an understanding of interdependence in nature by 
creating and subsequently upsetting a planned ecosystem’s stability and describing the 
effects. 

 Grade 7 Students will demonstrate an understanding of the structure and function of cells 
by explaining how the parts of the cell function independently and in conjunction with 
each other. 

 Grade 7 Students will demonstrate an understanding of heredity and inheritance by 
investigating the process of crossing inherited traits among similar species. 

 
1. Living things rearrange matter.   
2. Living things transform energy.   
3. Structure is related to function. 
4. Life is characterized by continuity and diversity. 
5. Living systems either maintain balance or change. 
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 Grade 10 CP Biology and Honors Biology Students will demonstrate an 

understanding of how enzymes control chemical reaction within living organisms by 
conducting experiments and analyzing the data related to enzyme reaction. 

 Grades 11-12 Environmental Science Students will demonstrate an understanding of 
the relationships of organisms and their physical environment by collecting and 
comparing biological and physical data from various microhabitats on school grounds. 

 Grades 11-12 AP Biology Students will demonstrate an understanding of animal organs 
and their function by identifying specific animal organs, stating the body system they are 
a part of, and describing their specific function. 
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Standard 15: Technology/Engineering: Students will understand the nature of the 
engineering design process. 
 
Standard 16: Technology/Engineering: Students will understand the interactions of science 
and technology. 
 
Big Ideas: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Benchmark Statements 
Grades 6-8 Technology/Engineering: 
 

 Students will demonstrate their understanding of the engineering design process by 
proposing, designing, building/programming, testing, and improving a prototype 
electromechanical or robotic device. 

 
 Students will demonstrate their understanding of methods of communicating engineering 

designs through preparation of design drawings in standard multi-view and isometric 
format, and/or properly documented computer programs and algorithms. 

 
 Students will understand their understanding of systems by analyzing their designs as 

groups of subsystems, each having specific inputs and outputs, which together perform a 
complex function. 

1. Engineering designs are created through a cyclical  process in which: 
a. A design challenge or problem is presented; 
b. Possible solutions are proposed; 
c. Advantages of performance, reliability or esthetics are 

balanced against constraints such as cost, available materials, 
time, or technical knowledge. 

d. A best solution is selected; 
e. A prototype is constructed, tested, and modified-sometimes 

repeatedly- until it functions as required; 
f. A production model is produced. 
g. An improved or replacement design is proposed. 
 

2. Engineers and designers communicate their designs through 
technical drawings and specifications. 

 
3. Complex designs are often best understood as systems, which 

perform a function which cannot be accomplished by their 
component parts acting individually. 

 


	ScienceSelfStudyFinalReport.pdf
	Executive summary Science  self-study.pdf
	Weston Science Department Program Review 2012Final.pdf
	A_StrengthsChallengesQsGoals Committee 11-2011.pdf
	B_Research Synopsis.pdf
	C_Science Unit Overview K-5.pdf
	D_ScienceUnit Overview 6-8.pdf
	E_ANALYSIS K-5 Units v3 5-2012.pdf
	F_Analysis K-5 SciFrameworks Alignment v2 3-9-2012.pdf
	G_School Site Visitation Schedule.pdf
	H_School & District Comparative Data.pdf
	I_Science Standards.pdf

	F_Analysis K-5 SciFrameworks Alignment v2 3-9-2012.pdf



