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Introduction

In 2022, Science and Technology/Engineering instruction is a particularly critical subject area for
understanding our increasingly complex world. Being in the midst of an unprecedented global
pandemic and a growing climate crisis, this review of the K-12 Science and
Technology/Engineering program in the Weston Public Schools is indeed timely. Our science
program should continuously evolve to respond to the changing needs of the community, the
country, and, indeed, the world. This is consistent with van den Akker’s statement that
“Changes in society constantly demand new knowledge and skills and require the continuous
development of our educational system.” (p.9)  In 2016, Massachusetts adopted a new
curriculum framework, adapted from the Next Generation Science Standards (NGSS).  The
framework describes an effective science program as being engaging, relevant, rigorous, and
coherent. Some of the new features of this curriculum framework include:

● Integration of science and engineering practices.  (Practices are the skills that scientists
and engineers use in their work.  Both the math and social studies frameworks also
include practices).

● Application of science in engineering contexts.
● The pre-K–8 standards are presented by grade, with each grade focused on a

grade-level theme that links the standards and all four STE disciplines.

Process
The following self study is the product of a collaborative process by the Science &
Technology/Engineering Program Review Committee starting in 2021 through October 2022.
One of the early goals was to collect input from a wide range of stakeholders with as large a
sample size as possible. Students, parents, and teachers completed a survey during January -
February 2022. Additional parent feedback from middle-school and high-school parents was
collected at Back to School Night in September 2022.  In addition, 102 elementary-school
parents and guardians completed an online survey. Despite numerous attempts to collect data
from secondary parents, only 37 middle school and 47 high school parents completed the
survey. During advisories, 399 Weston Middle School students and 475 Weston High School
students provided feedback about their science experience. Additionally, 281 students in grades
3 through 5 also provided feedback. Sixty elementary educators were provided time during
faculty meetings to complete the online survey, and 13 secondary science teachers also
completed the survey during department meeting time. During the Fall of 2022, additional data
was collected about transitions from grade 3 to grade 4, grade 5 to grade 6, and grade 8 to
grade 9.  Also, 57 Grade 4 students, 130 Grade 6 students and 133 Grade 9 students provided
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feedback on how their transition was going in their new grade.  The makeup of students that
were surveyed in early 2022 is shown below:

Weston Middle School Weston High School

The committee also reviewed the latest research in science education with special attention
paid to the recommendations made by the National Science Teachers Association (NSTA) and
the 2016 Massachusetts Curriculum Frameworks for Science & Technology/Engineering.
Position papers from NSTA  that focused on “The Teaching of Climate Science”, “Elementary
School Science”, “Science for English Language Learners”, “Students with Exceptionalities”,
“Gender Equity in Science Education”, “Learning Conditions for High School Science”,
‘“Learning Science in Informal Environments”, “Science Education for MIddle Level Students”,
and “Transitioning From Scientific Inquiry to Three Dimensional Teaching and Learning” were
extremely helpful, as was work done by Learning for Justice about bringing social justice issues
into the science classroom. Additionally, professional learning, focused on Culturally Responsive
Education by Zaretta Hammond was also helpful in this process.  The findings of the research
will be found in a separate document listed in the Appendix document.

Unfortunately, the impact of COVID-19 during the 2021-22 school year curtailed the ability to
meet as a committee and to conduct site visits. The K-5 Science and Social Studies Curriculum
Specialist visited Blanchard School in Boxborough.  Additional information was collected from
job-alikes via an online survey.

By utilizing information gathered from these sources, we believe this report portrays an accurate
and detailed representation of Weston science program. Additionally, the report proposes a set
of follow up questions to help guide the next stages of this work for improving the educational
experience and outcomes for our students.

This report is organized around the list of questions that the Internal Science Review Committee
committee has created for both the School Committee and the External Review Committee. The
Internal Science Review Committee gathered information for educators to look at in terms of
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what Weston is currently doing. Research of best practices and observation of other districts
were added to critique our own practices. The following nine questions guided the work of the
internal review:

1. There is a perceived tension between innovating in the classroom and providing
equitable learning experiences.  How do we create space for both in science education
so that all students are enthusiastic about learning science?

2. How do we handle transitions between schools?
3. What do we use as curriculum and how do we assess our students’ science learning?
4. How does our pedagogy align with the Science & Engineering practices?
5. How do the physical spaces and time allocated for instruction support effective science

instruction?
6. What are the benefits and the challenges of the course sequence at WHS? How can we

make our high-level courses accessible to a wider range of students at WHS?
7. How can we incorporate climate change in a significant way across the K-12 spectrum?
8. How do our teachers use professional learning experiences in order to further enhance

their practices?
9. How do we leverage community resources and informal science learning experiences?

Q1. There is a perceived tension between the ability to innovate in the
classroom and also provide equitable learning experiences. How do
we create space for both in science education so that all groups of
students are enthusiastic about science?

For all K-12 students in the Weston Public Schools, we strive to make science accessible,
equitable, and culturally responsive. In July 2020, Weston Public Schools made a commitment
to active antiracism. This work applies to all curriculum, instructional practices and assessment
and grading practices. This section of our self-study will look at whether providing equitable
learning experiences in our classroom impacts innovation and whether we are ensuring that all
students are engaged in science.

Elementary

Here’s What We Are Doing
For the past two years, all elementary faculty have participated in monthly professional learning,
focused on the work of Zaretta Hammond.  Some of the key takeaways from this learning that
can be applied to science are the importance of building learning partnerships with students,
understanding where students are at, providing challenging and meaningful learning
experiences and persevering through the “learning pit.”  During visits to classrooms, the K-5
Science and Social Studies Curriculum Specialist observed teachers regularly discussing the
“learning pit” issue with students and supporting them as they worked through their productive
struggles.  In one Grade 2 classroom, the students were getting ready to begin work on the All
School Design Challenge.  The teacher had read the book “The Most Magnificent Thing” to the
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students prior to them beginning their design work.  After reading the book, she asked the
students in what ways the book could be useful to them. Responses included “The girl kept
trying just like Humpty getting back up the wall”, “Tried one invention again and again”, and
“Both got frustrated, took a deep breath, took a walk, and then got into it.” The teacher then
asked the students if that girl was in the learning pit and students enthusiastically answered
“Yes!”. Elementary teachers regularly use the learning pit theory with their students which
enables students of all abilities to become more confident and independent in their learning
process.

Working within an equity lens does not preclude teachers from being innovative.  As Weston
moves to look at their curriculum with an Universal Design for Learning (UDL) lens, there are
many examples where students are provided with opportunities for multiple means of
representation and multiple means of action and expression.  An upside of the COVID-19
learning experience was the expanded use of more accessible digital books, including EPIC
Books and Light Box. These resources provide students with the opportunity to have the books
read aloud to them, making non-fiction science books accessible for all students.  In grades K-3,
educators began to use the Seesaw platform.  Seesaw allows all students to demonstrate their
knowledge in multiple ways, such as drawing, recording or taking pictures.  Other tools rolled
out during this timeframe include Jamboard and Screencastify.  These tools allow students to
have a choice in communicating their knowledge about a topic in an innovative way.

Teachers are provided with freedom in adapting learning experiences to meet the needs of their
students. This does not mean that teachers can teach whatever they want, but in the construct
of the curriculum, how they present it and have students communicate their learning.  For
example, a grade 4 lesson on weathering includes a discussion on potholes.  One 4th-grade
teacher took his class outside to look at the potholes on Case Campus.  They noticed that the
overflow lot next to Field School had no potholes.  This led to an investigation about pervious
pavement.  Groups of students researched more about potholes and then wrote a letter to the
Superintendent of Schools, inviting her to their class to discuss the economic impacts of
potholes.  Different groups of students created different ways to present their information,
ranging from a narrative story about potholes to surveying the potholes in their neighborhood, to
creating detailed diagrams about how pervious pavement works.  Another example is the
Kindergarten Frog Symposium.  All eight Kindergarten classes learned about the needs of wood
frogs.  Classes came together to present their learning.  Products included murals, songs,
poems, plays, and models.

K-5 students all use science notebooks to document their science learning. By using sentence
stems, developed by Betsy Fulwiller, students develop ownership of their notebooks and are
provided choice in how to present their science learning.  Science notebooks are more
open-ended than worksheets.  Notebooks allow students choice in how to make hypotheses,
construct data tables, record observations and develop conclusions.  Students are constantly
being pushed to add more detail and labels in their notebooks.  Using notebooks allows
students the opportunity to be authentic scientists.
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It is also important for our students to see themselves represented in the science they are
learning.  This includes the literature we use, the “experts'' we use and the informal science
learning experiences that we use.  To help dispel the image that students have of scientists
being white males in white lab coats, Kindergarten students meet a field bioloigist early in the
school year.  She does not wear a lab coat, but instead waders.  Second grade students study
the science notebooks of many different people, including Jane Goodall.

We have many different sub-groups represented in the Weston Public Schools.  During
grade-level meetings, special education teachers who are connected with the Language Based
Classrooms often attend these meetings to learn more about the science and how it can be
adapted for their students.  It is important moving forward to connect more with the ELL
teachers, SPED teachers, and our METCO liaisons to ensure that all students’ needs are met
and that science instruction is equitable and innovative for all. .

Student, Teacher and Parent Thoughts About Inclusive Teaching Practices in Science
In the elementary teacher survey, the overwhelming majority of teachers said that they
supported students' cultural and ethnic background and adjusted their teaching to be inclusive.
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In the elementary student survey, the majority of the students felt that teachers respected their
cultural background.

Parents did not have a clear opinion about whether their student’s cultural background was
acknowledged.

Over half of the parents did not know how to answer this question.  Out of those who did know
how to answer it, over 40% did feel like their child’s teacher was mindful of their child’s cultural
and ethnic background.

However, two comments spoke to equity:
● She’s not interested in outdoorsy science stuff; I suggest doing outdoor and indoor

science experiments/projects. Most of not all inner city children aren’t exposed to nature
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due to parents working and because we don’t have backyards to explore and
neighborhood parks aren’t always safe.

● Get girls more involved.

Secondary

Here’s What We Are Doing
In recent years both WMS and WHS have been engaged in initiatives to improve education for
all. Specifically, we have been working on Responsive Classroom (WMS) and Culturally
Responsive Education (WHS), as well as Grading for Equity. The point of these initiatives is to
improve our ability to effectively teach all students in the classroom. Despite some challenges
around implementing grading for equity, the secondary school faculty, including the Science
faculty, have been overwhelmingly supportive of these efforts as we recognize that every
student has a right to feel like they belong and are central to the learning process.

During department meetings over the past five years, there has been work done on scope and
sequence to ensure that different sections of the same course and level are aligned with each
other and have common assessments.  Last year, we used common professional SMARTIE
goals regarding best practices learned during the remote and hybrid teaching during the early
stages of the pandemic.  These efforts have led to students having a more consistent
experience within a course and level regardless of the teacher. There is still work to be done to
ensure consistency but significant progress has been made.

In the secondary Science Department there have  been many discussions of several
observations that suggest that we can do more to provide equitable learning experiences for all
students. We have noticed, for example, that our AP and honors-level classes have far fewer
students on IEPs/504s than our college preparatory-level classes. We have also noted that
Latinx and Black students are also underrepresented in our high-level course offerings. Some of
our elective classes struggle to attract more female students and other members of
underrepresented groups to enroll. The teachers of those classes have been working with the
guidance counselors, the teachers of the prerequisite classes, as well as with the students
directly, in order to attract more interest from the students representing underrepresented
groups, and to make those students feel welcome and achieve success once they enroll. Some
of those efforts were hampered by the pandemic but we expect them to be back in full swing
moving forward.

Aside from discussions, the secondary Science Department has worked closely with several
partners to make improvements to our offerings and to create effective learning experiences and
equitable classroom environments for our underrepresented students. For example, at WHS we
have worked with the Special Education Department to implement a section of CP Chemistry
with intentionally small enrollment (a maximum of 12-15 students) that is co-taught by a Science
teacher and a Special Education teacher. This class was an outgrowth of a class that is no
longer offered called Conceptual Chemistry. Co-taught Chemistry follows the same CP
curriculum as the other, larger sections of the class, but uses different teaching strategies and
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summative assessments. This class has been a great environment for many of our most
vulnerable students to build confidence in their academic abilities in Science and to perceive
Science as a subject that relevant to their lives.

At WMS, because the classes are unleveled, we do not see the same issues. One question is
how do we build excitement about science in girls and other underrepresented students that will
carry into the transition to high school.  At the urging of our 8th grade and physics teachers, we
have implemented spring meetings with 8th grade students at which the physics teachers meet
the students, introduce their courses, answer questions and specifically work to make everyone
feel comfortable about the upcoming transition to high school.

To address the problem of some WHS students feeling that Honors classes are not available or
welcoming to them, we have reflected on our existing recommendation process and have
become more accommodating in approving override requests, particularly for students who
express a desire to challenge themselves. The teaching within our Honors classes has also
changed to reflect a more diverse set of students taking these challenging classes. During the
2022 - 2023 school year, for example, we are running more sections of Honors science than
ever before and we are not experiencing large numbers of students dropping these classes.
This has produced a tension with some teachers feeling that the academic rigor of the Honors
classes has decreased. Objectively, the Honors classes are covering fewer topics than in the
past, but this is due to changes in the STEM curriculum frameworks and the pressures of the
HS schedule in which block length has dropped from 76 minutes to 68 minutes since the last
program review. Students who take our Honors-level offerings experience a fast paced and
challenging curriculum that covers the entirety of the state frameworks.

Several of our secondary Science faculty, both at the middle school and high school levels, have
been involved in initiatives supporting BIPOC students. An example of this would be the
summer METCO program where several of our faculty members have been active participants.
We have also taken strides to encourage more students to take our AP and Honors courses and
electives, including AP. Our physics and chemistry teachers, for example, visit classes in the
second semester with a retinue of current AP students to encourage rising juniors and seniors
to consider taking AP. Similarly, our Biology faculty hold meetings for prospective students to
encourage enrollment in AP.  In all secondary science courses, the achievements of scientists of
color are highlighted and we have made an effort to post photos and descriptions of BIPOC
scientists and women scientists in our classrooms and in our common science department
spaces.

At WMS, the entire focus of the science faculty is to generate enthusiasm about science and to
provide opportunities for students to build their academic science skills. Since the last program
review, WMS has implemented the curriculum spiral laid out in the latest version of the
Massachusetts STEM Curriculum Frameworks. Science classes are unleveled at WMS and our
science teachers excel at generating excitement through the use of hands-on, minds-on
activities and labs that teach both science concepts and practices. The challenge for us has
been maintaining the excitement for science that is cultivated at WMS as students transition to
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leveled, and more focused classes at WHS where the high academic performance necessary
for college admissions is a prime student concern. The challenges posed by this transition,
however, are not unique to the Science Department.

Innovative science instruction is a hallmark of the secondary science department. Through the
courses we offer, the opportunities for teachers and students from both within and without WPS
we pursue, and the resources we leverage, we strive to present students with an authentic,
engaging, and cutting edge science education.

We have recently expanded our offerings in engineering, increasing the length of our
engineering electives from one semester to one year. We have also added an Advanced
Engineering course, a honors-level class that provides interested students with the opportunity
to study engineering at a higher level. We have also added a Forensic Science elective. This
immensely popular course presents students with topics ranging from the use of toxins for
nefarious purposes to how to make sense of a crime scene with realistic staging of mock
criminal activity such as the “drug sale gone wrong.” Within existing courses, we are constantly
updating the lessons we present and the teaching practices we employ so that no two years in
most courses are ever quite the same. For example, the middle school science teachers meet
every summer in workshops to debrief the year, decide on lessons and assessments to keep
and to share ideas for new ways to engage students. At WHS, it is common for our electives
and core classes to change each year in response to student feedback and teacher
collaboration. For the past five years, science teachers at WHS have worked in varying
groupings on courses to promote collaboration and innovation. One such collaboration led to a
new method for assessing students in Honors Chemistry that stresses mastery of the material
over one-time high-stakes exams.

Our teachers are engaged with a number of initiatives outside of the district that allow them to
learn content and skills that they then bring back to the benefit of our students. For example, a
number of the WHS science faculty participate in AP scoring and design of AP exams. Other
teachers are involved with local and national initiatives in biotechnology. Our students are
encouraged to pursue their interests in research via several extracurricular activities advised by
science teachers that focus on engineering as well as other topics. We have had students
successfully participate in numerous science competitions, including the Chemistry Olympiad
and the Massachusetts State Science and Engineering Fair.

Thanks in large part to generous support from WEEFC and the District, our secondary science
faculty have been able to bring innovative teaching tools into the classroom. For example, a
recent WEEFC grant allowed us to purchase mini-PCR machines that are used in both our
biotechnology and core biology courses. Using these devices students have, as just one
example, identified the presence of genetically modified organisms in the foods they eat. Aside
from WEEFC-funded innovations, our generous science budget allows teachers to provide
students with exposure to many of the tools of the scientific trade. While innovation is certainly
not tethered to an expansive budget, our funding makes innovation easier. Basically, if a science
teacher has a dream, our resources often make that dream a reality for our students. A good

12



example of this is a summative chemistry assessment from a few years ago wherein small
groups of students worked together to learn about and then safely implement a chemistry
demonstration for their classmates.

Innovation is a constant process, and the secondary science department still has work to do to
meet the challenge of engaging our incredible students. Weston Public Schools have some of
the best students in the nation, and as such teaching these young people demands a cycle of
constant reflection and improvement. Future activities are already in development to ensure that
secondary science instruction remains innovative and accessible to all students.

Here’s What Our Survey Data Says
In the secondary science teacher survey, four out of 13 respondents commented about priorities
for this self study that are relevant to this section.  They include:

● Mentoring students from underrepresented groups to think about STEM careers.
● I would love to see more science related content that can help people understand the

world they are moving into. There is a lot of stuff we cover that is only useful for
academics. More June Academy, more alternate courses and topics.

● Developing resiliency and mutually supportive culture in the classroom.
● Opportunities for student and teacher collaboration/interdisciplinary work.
● Differentiating instruction, meeting the needs of students from diverse backgrounds and

experiences.

On suggested improvements for the 6-12 department, comments include:
● There is limited opportunity for students to learn the process of science; as a whole, the

majority is much more focused on learning information. Also, and I can't say this for sure,
teachers don't connect the curriculum a lot to the real world.

● We need to continue to work on improving achievement for all students.

While all teachers agreed that they adjust their teaching to be inclusive of students’ cultural and
ethnic background, 62% did not feel like they had the time or training or support to meet all
students’ needs.

Middle and high school students were also surveyed about their science experience.  Three
hundred eighty-five middle schoolers responded and over 93% felt that their teachers valued
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their culture and background.  Out of 450 high school students that answered the same
question, 84.5% felt that their teachers valued their cultural background,

In both the middle and high school survey, students were asked for suggestions for how to
improve their science experience.  Middle school students spoke about their learning styles.
One student suggested “Try to appeal to all kinds of learners in different ways, i.e. visual
learning activities through hearing activities or videos.”

Middle School Students (n=385) High School Students (n = 450)

Both middle and high school parents were also asked the same question. At the middle school
level, most parents agreed or strongly agreed with the statement, but 46% did not know if the
teacher was mindful of the child’s cultural and ethnic background.  At the high school level, 47%
agreed or strongly agreed with the statement, almost 38% did not know if the teacher was
mindful of the child’s cultural and ethnic background.  Seven out of the 45 parents who
answered either disagree or strongly disagree with the statement.

Middle School Parents (n=37) High School Parents (n=45)

Other Districts’ Efforts to Promote Equitable Science Instruction
In the online survey, colleagues from other districts were asked about how they engage all
subgroups.  Below are their responses:

● I wish we could make sure all sub groups are engaged.  I have made efforts to raise the
awareness of administrators, special educators, and ELEs about our sub-groups'
performance and inclusion in science.
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● This is challenging since science is taught by 100+ different teachers. Disproportionality
is real. Getting at change has been a challenge.

● Our DEI work within the district spans all content areas.  Over the past few years, as we
have reviewed and revised curriculum, we approach our work with an equity lens and
look for ways to build on the diverse experiences and interests of our students.  We look
at the assumptions we make, the language used, and the representations students see
within the curriculum and instruction.   We collaborate with our special educators and
ELL teachers to identify modifications and accommodations within curriculum and
instruction when needed and integrate visual and language supports so that all students
can access the curriculum.  Remote instruction has encouraged us to welcome more
diverse perspectives and voices within our science learning as we partner with scientists
and experts in the field.  Our hope is that all of our students view themselves as
scientists and engineers and have opportunities to see others, like themselves, working
in STEM fields.

● Hands on materials, support staff have access to teacher materials, ELL teachers are
trained in curriculum.

Key Findings and Questions
In summary, we have many strengths in providing students both equitable and innovative
science instruction across the K-12 continuum.  At the elementary level, students and teachers
are provided opportunities for voice and choice in both presenting curriculum and for students
presenting their learning. At the secondary level, we offer a set of core and elective courses that
provide all students access to a range of fields of study in science  at a range of levels. At WMS
our adoption of the curriculum spiral prepares students well both for the STE MCAS and for
engaging with science content and practices as they continue to WHS and beyond.  At WHS
students find a range of courses at a range of levels ensuring that all students have
opportunities to be supported and challenged as they progress.

However, there are some questions we would like to investigate as we work towards
improvement.  For this study area, the key questions are:

● How can we ensure that our instruction appeals to all kinds of learners in different ways?
● At the high school, what further steps can we take to ensure that more girls and BIPOC

students are in our high level courses?

Q2. How do we handle transitions between schools within the
District?
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Elementary

Transition from Grades 3 to Grade 4
Science at Grade 4 is very similar to science in Grade 3. In both grades, students are in
self-contained classrooms, where their teachers instruct them in all academic content areas.
There is slightly more time dedicated to science in Grade 4 than in Grade 3, but not
substantially so. Teachers in both grades have the opportunity to receive professional learning
opportunities on both team days (Tuesdays and Thursdays) and on early release Wednesdays.
However, this is largely driven by the requests of the grade level teams, so there is not
consistent time to have these two groups of teachers discuss the science transition.
Both grades utilize the same science notebook.  In Grade 4, students are learning to be more
independent in designing investigations and engaging in argument from evidence

What Are Other Districts Doing?
Due to increasing numbers of COVID cases in the spring of 2022, there weren’t many
opportunities to visit other schools.  The K-5 Science and Social Studies Curriculum Specialist
did visit Blanchard School, a K-6 school that is part of the Acton-Boxborough school district.  In
this particular school, there are transitions as the students travel through the school.  For
example, Grades K-3 are self-contained classrooms, Grade 4 has team teaching, and Grades 5
and 6 are departmentalized where teachers specialize in a particular content area.

Since there was limited ability to visit schools, a survey was created and sent out to job-alikes
that were part of the EDCO district.  Four responses were received.  Fifty percent of the
respondents said that transitions between primary and middle school were an issue in their
districts.  Some of the suggestions for improving these transitions include:

● More consistent teaching of science at the elementary level would ease the transition to
junior high.  Also, a more progressive approach to science instruction at the junior high
level could be beneficial.

● Greater collaboration between elementary and middle school teachers so the middle
school teachers are more familiar with what students experienced in elementary.

● Each fall, I meet with the 6-8 science department head and the 6-8 teachers to share
any trends being observed, concerns or changes within curriculum and instruction.  It
has helped to build and foster relationships which makes it easier for continued
communication throughout the year.

● We use the same curriculum base K-8 (FOSS for physical and earth science)

Here’s What Our Survey Data Says
Over 77% of the Grade 4 students who responded to the survey felt that they were well
prepared to do science in Grade 4.  100% of students felt that they were very familiar with using
their science notebooks.  Some student comments on things they wanted to add about science
include spending more time outside, adding more hands-on learning and less time writing
and/or being on Chromebooks.
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Secondary

Here’s What We Are Doing

The transition from 5th (Field School) to 6th (Weston Middle School) grade.

Science instruction at the elementary school level is mostly hands-on and students are taught to
use a science field notebook. A field notebook is not like a lab notebook in that the structure
used in the field notebook is almost entirely left up to the student with varying levels of teacher
direction. Thus, students transition to middle school with an understanding of the basic
principles and methods of scientific investigation, data collection, observation, and constructing
scientific explanations.

At Weston Middle School, starting in the 6th grade, students are exposed to more formal
scientific experiments though they do not keep a scientific notebook. Students are, however,
asked to write lab reports, a practice that is inconsistently applied across grade levels. It is
important to note that students do not write a formal lab report for every experiment they
conduct. However, it is common practice for students to make observations, collect data, and
answer analysis questions for every experiment that they conduct.

Taking notes in science is not emphasized in elementary school at all until 5th grade, at which
point teachers will practice taking notes with their students to prepare them for the transition to
middle school. Once at WMS, taking notes in science classes is a common activity at every
grade level, though science teachers limit the time spent on taking notes in favor of hands-on
activities and labs. It is common practice for WMS science teachers to have students take notes
at the start of a new topic, so that students go into subsequent classroom activities with a
familiarity of the vocabulary and concepts related to the scientific topic they are studying.

The elementary school science standards require that all four core disciplinary concepts (Earth
science, physical science, life science, technology/engineering) are taught each year. This does
not mean that each of the core disciplinary concepts are weighted the same each year. For
example, the 4th grade curriculum standards only include one life science standard, while there
are several physical science standards. The 5th grade curriculum standards are more evenly
split among the core disciplinary concepts, mirroring the curriculum spiral at the middle school
level that was introduced by the most recent iteration of the Massachusetts science curriculum
standards. Note that in WPS at the middle school level, technology and engineering are for the
most part taught in classes separate from science. However, within science classes at each
grade level students do engage in the use of technology and have opportunities  to do
engineering design challenges.

The transition from 8th grade (Weston Middle School) to 9th grade (Weston High School).

By the time students have completed 8th grade at Weston Middle School, they have thoroughly
covered all four core disciplinary concepts in science as required by the 2016 Massachusetts
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Science & Technology/Engineering Curriculum Frameworks. The curriculum spiral employed in
science in grades 6 - 8 ensures that students learn overlapping concepts with an increase in
complexity as they advance through the grades at Weston Middle School. By the end of 8th
grade, all WMS students have been exposed to many of the physical science concepts that they
will encounter in their 9th grade science physics classes. In fact, 9th grade teachers often
remark how much knowledge has been retained from the middle school.

Science instruction at the high school level consists of labs, hands-on activities, problem
solving, projects, discussion, and lecture. Science instruction at Weston High School employs
lectures to a larger degree than at the middle school level but still places an emphasis on the
science practices. Science process skills important for success in labs such as knowing the
difference between an observation and an inference, controls versus variables, data analysis
and graphing are not assumed, though most of the students coming from Weston Middle School
will have had some experience with these skills and concepts.  Still, every core science class
spends significant time at the start of the school year to review and reteach these skills and
concepts.  This includes both working on Claims, Evidence & Reasoning (CER) and graphing
both by hand and using computers.

In order to make what is the most challenging transition for students less so, the 8th and 9th
grade teachers collaborate to ensure that students know the difference between College
Preparatory and Honors Physics and that students feel that they have been placed in the
appropriate level. During the year prior to the transition, our 8th and 9th grade teachers meet to
discuss the curriculum as well as to discuss individual students who are candidates for a
placement in Honors Physics. All 8th grade students take a placement test that is used as one
data point to help the 8th grade teachers make the best placement recommendation for each
student. We do a good job of placing students appropriately into Honors Physics as evidenced
by the fact that it is relatively uncommon for students to move from Honors Physics to CP
Physics during their 9th grade year.

What Are Other Districts Doing?
A survey was sent out to 12 high school science department heads that contained questions
about the transition from Grade 8 to Grade 9, and leveling of courses.  Four responses were
received.  Out of the four responses, three said their eighth grade science curriculum strictly
followed the 2016 MA Science and Technology/Engineering Curriculum Framework.  The other
response said that they distributed the G6-8 standards in a way that kept all the physics
standards in Grade 8 and shifted some of the Grade 8 standards to Grades 6 and 7.

Another question was “What measures does your science department take to ease the middle
school - high school transition for incoming freshmen?”.  One respondent replied that there were
no measures taken,  The other three responses include:

● We recently shifted to offering only Environmental Science to incoming 9th graders
instead of having some skip Environmental Science and going straight to biology which
was essentially a 10th grade course. This change has eased the transition because
students would often stretch in 9th grade to have a pathway to take AP classes in

18



science. This year AP Environmental Science is offered to 9th graders along with H and
unleveled. We are also offering AP Biology to 10th graders next year as a first year
course and AP Chemistry the following year to 11th graders as a first year course. This
new sequence takes away the access issues to AP science classes that we have had in
the past.

● We need more collaboration. We are starting this year focusing on coordination on
building on the science practices from 8th grade into 9th grade

● We have had meetings between the grade 8 and 9 sci teachers some years and have
thought about grade 9 sci teachers going to visit grade 8 classes as some other
disciplines do but have not followed through on that. We do an incoming grade 8 parent
night that I as dept chair present the HS program and we also have a transition day for
the incoming students.

Here’s What Our Survey Data Says

Student Data
Both sixth and ninth grade students were asked to answer questions about their science
transitions via an electronic survey.

Grade 6
One hundred thirty  students answered this transition survey, which was administered in the
middle of November 2022.  Students were asked about the difficulty and amount of work
compared to 5th grade.  Over 60% of the students found there was more homework and that
the work was more difficult.  Students were also asked if they felt successful in 5th grade
science and if they feel successful in 6th grade science.  The results can be seen below:

5th Grade Science 6th Grade Science

However, 91% of students felt they were prepared to do science at the higher level.
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Students were also asked if the middle school could do anything differently to make their
transition from 5th grade to 6th grade better?  Below are the most prevalent comments about
what students thought was going well or suggestions for improvement and how often they
occur:

Theme Number of Occurrences

I feel great about the transition 20

More hands on learning 17

I love Grade 6 science 8

More explanation about what to expect in
Grade 6 science

4

Grade 9
One hundred and thirty-three students answered the transition survey, which was administered
in early November of 2022.  Students were asked about the difficulty and workload compared to
8th grade.  Approximately 75% of the students answered that the difficulty and level of work was
greater than in 8th grade.  When asked if they felt prepared for 9th grade, the results were as
follows:

Students were also asked if they felt successful in 8th grade science and if they feel successful
in 9th grade science.  The results can be seen below:
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Students were also asked about anything that could be done to make the transition easier.
Below are some of the comments/suggestions from the students:

● I think they should teach 1 d kinematics and the basic equations to give us at least some
understanding of physics in general.

● I feel that the workload change was too much. In 8th grade I expected high school to have much
more work and while the work did get harder it was less than I thought, except for physics which
was like a punch to the face. The workload is near constant and the explanation of topics could
be clearer. Assignments are also given out before students are ready with topics that haven't
even been mentioned in class.

● Maybe a summer reading or an introduction to physics before the actual school years had started
would be nice, I feel like physics is a lot more different from 8th grade science.

● The school should prepare us better before we get to high school. They should teach us the
basics of the topics we learn in high school so we don't feel overwhelmed in every class.

● Better prepare 8th graders for the biggest change- more difficult tests with less time to complete
them. In 8th grade I completed tests and quizzes in science classes with ease and didn't have to
study or prepare beyond a study guide given by my teacher. Now it is in my own hands to study,
which is fine, but I also have to rush to complete and often don't finish tests because I am used to
having plenty of extra time for 8th grade science tests.

● Give harder tests in 8th grade so students get a feel of how they will need to be able to expand
upon what they know and figure out things that they haven't fully learned.

● Less just straight worksheets and more projects.
● Try to educate the students more about concepts and prepare better for quizzes like they do in

9th grade science.
● I think the current transition is executed well, maybe freshmen could hear about physics from

upperclassmen.
● If the 8th grade science classes focused more on physics.
● Teach more to what you will need in high school, high school matters more than middle school.
● Honestly, I would prefer an honors science in 8th grade, as the difficulty level between 8th grade

science and honors physics is crazy.
● Prepare for the workload, and show how tests will be much harder/higher pressure.
● I find that science in high school consists almost entirely of busy work. This makes class

significantly less interesting, and less enjoyable. I feel like we are in a constant cycle of worksheet
after worksheet with the same material each time. I feel like in order to come from a class that
was half interactive experiments to a class that is 90% worksheets, you need to make that
transition much less abrupt.

● Nope, I really like my physics class and I feel like I was well-prepared for it! However, I feel like
the middle school could do a more in-depth unit about physics so I could be better prepared for
what it's about.

● Maybe have a small unit at the end of 8th grade about physics and what we will be learning.
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● Probably more similar types of homework. For example, 8th grade homework would be like
complete this worksheet, whereas 9th grade homework is more about like watch this video, or
read these 8 paragraphs. I think it would've been better if we had more homework like we do in
9th grade, so that we would be more prepared to do such homework and assignments.

● Because physics is first, more time in 8th grade should be spent on preparing us for physics
rather than spending the same time on each subject over the course of the year.

● Make a summer program that prepares upcoming students for the academic rigor that they will
receive in high school.

● I think it was a hard tradition coming from middle school to physics.
● I don't think physics should be taken freshman year.

Parents

Middle School Parents
Middle school parents were asked to reflect on the challenges that their students have
encountered and any suggestions for improvement.  While there were no specific questions
asked about transitions, there were several comments about this issue:

● When students transition from Field school to Middle school, the science homework and
rigor drastically increases. The schools need to figure out a smoother transition as Field
school assigns zero science homework so that the 6th grade homework and labs
present themselves as challenging.

● Generally increasing rigor and curriculum in elementary school would be good.

High School Parents
High school parents were also asked to reflect on the challenges that their students have
encountered and any suggestions for improvement.  While there were no specific questions
asked about transitions, there were several comments about this issue:

● Honors Physics in 9th grade was a huge jump from 8th grade science. I had a child who
had always done well in science and was recommended honors physics in 9th grade,
but was in CP math. It was definitely a struggle, and if I had known more I would have
encouraged him to stay in CP for 9th grade. He has done well in honors Bio and Chem.
Why does Weston do physics in 9th grade, which seems uncommon?

● WHS physics teachers should collaborate with WMS science teachers to ensure that
teaching received at WMS prepares kids adequately for WHS.

● I'm not asking for material to be "spoon-fed", but instead to make the material accessible
without the need to hire an outside tutor.

● I think Physics is a very difficult class and should not be offered in freshman year since
the students have not learned trigonometry yet.

● Physics is brutal and especially freshman year.

Key Findings and Questions
In summary, the transitions between 3rd and 4th and 5th and 6th have gone smoothly and
students feel prepared for science at their new level.
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The 8th to 9th grade transition in science is challenging for many students. We have taken steps
to ease this transition, with a number of mechanisms in place designed to address the main
concerns voiced by students, parents, and teachers. According to our data, a significant number
of students think that 9th grade physics is a very challenging course for them coming out of 8th
grade.

However, the main question we would like to investigate as we work towards improvement is as
follows:

● Of the mechanisms we currently employ to ease the transition from 8th Grade Science to
9th grade Physics, which are effective and what new initiatives can we add to improve
the student experience?

Q3. What do we use as curriculum? How do we assess our students’
science learning?

Elementary

Here’s What We Are Doing
Curriculum
The K-5 curriculum is based on standards and practices found in the 2016 Massachusetts
Science and Technology/Engineering Curriculum Framework.  The majority of the curriculum is
“homegrown” and is based on our setting of Case Campus, where each grade level has a
particular focus on one aspect of the campus.  A Scope & Sequence of lessons is developed
immediately following the end of the school year by a team of the curriculum specialist and
grade level teachers. This team adjusts the  timing and lessons based on input from the just
finished school year. In Grades Four and Five, the physical science lessons are adapted from
TERC’s Focus on Energy curriculum and The Inquiry Project curriculum.  An overview of the K-5
storyline can be found in Appendix B.

It should be noted that a different way of delivering curriculum for the time period of March 2020
through June 2021 was created.  This was because initially learning was remote for all students,
followed by a subset of students who continued to be remote during the 2020-21 school year.
Learning boards, created by either using the Seesaw or Google Slide platforms, were designed
with the intention of students being provided with some science instruction when they were
learning at home with no materials or direct instruction.  Also during the 2020-21 school year,
there were many different configurations of the school day for the live students.  Initially, K-5
students started off the year by being in school for three hours a day, twice a week.  On the
other two days, the entire grade level that was home that day received remote instruction from
the curriculum specialists.  This group then transitioned into being in school every day, but only
for a half a day.  During the time in school, the emphasis was on mathematics and language arts
instruction, so the learning boards were used when the students were home in the afternoon.  In
the 2021-22 school year, teachers learned how to teach while still in pandemic conditions and
some teachers still used parts of the learning boards to provide background knowledge.  Later
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in this school year, all teachers transitioned back to how the curriculum was designed to be
instructed.

Assessment
In grades K-5, there are no formal tests or quizzes administered to students.  Rather, the
following tools are used to assess student learning.

● Science notebooks:  Each student in grades K-5 keeps a science notebook.  These
notebooks contain pages where students can track weather, write observations, plan
investigations, and draw diagrams.  Students learn to use sentence starters, such as “I
noticed or I discovered” and move on to choosing their own depending on what they are
writing about.  In science notebooks, we also look for students to present evidence about
their claim by using the word “because.”  These notebooks have been a great tool for
both students and teachers to reflect on their progress as scientists and engineers
throughout the school year.  During the 2022-23 school year, a bank of exemplar
notebooks will be developed.  These exemplars will provide for the ability for teachers to
assess prior grade’s work and  current progress.  Students could also use them to guide
them to what is expected in their science notebooks.

● Formative probes: The Uncovering Student Ideas in Science series are used in all
grade levels.  These are “purposefully designed, engaging, research-based diagnostic
questions that reveal students’ initial ideas about a concept, principle, or phenomenon.”
(https://www.uncoveringstudentideas.org/books/formative-assessment-probes) These
questions can be used in many ways and can be presented to students in many different
formats. They can be used at the beginning of a lesson to assess prior knowledge that
can be used to inform instruction, as a check in or at the end of the lesson/unit to assess
student thinking.

● Models: In all grades, students are asked to create at least one model of different
phenomena.  Models can be sketches or 3-D in nature.

● Prior MCAS questions:  In grades 3-5, a bank of previously released MCAS questions
will be developed for teachers in those grades to use with grade level related curriculum.

Science MCAS:  In Grades 5, 8 and 9, students take the Science MCAS.  Unlike in Grade 9,
where students are only tested on material learned during that school year, students in grades 5
& 8 are tested on material learned in three grades. The MCAS, revised in 2019, includes
assessment of the science and engineering practices, which is different from prior versions of
the test.  It also consists of modules, which are also different from previous versions.  Currently,
there is an even newer version of MCAS being developed which will consist of computerized
simulations.  This test is expected to be administered to the students in grades 5 and 8 starting
in 2025.  With this new shift, it will be important to provide students with opportunities to use
these types of simulations in our science curricula.

The 5th Grade MCAS results from Spring 2022 show that Weston student scores did not
change at all  from the 2021 scores.  In analyzing test results, the following issues and potential
solutions were identified:
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● On the tests, there is a greater emphasis on application questions rather than the
memorization of content knowledge.  For example, in a prior MCAS exam, students were
asked to put the four stages of a butterfly’s life cycle in order.  In this year’s exam,
students were asked to draw a conclusion from information about the life cycles of four
animals.  We need to incorporate these types of questions into our curriculum so that
students are used to applying the knowledge that they have learned into a new
scenarios.

● Our students continue to not score as well on Constructed Response questions.  This is
similar to results from the ELA MCAS scores.  Unfortunately, we cannot access student
responses to view their work.  However, with the similarities in issues among the tests,
the K-5 Science/Social Studies Curriculum Specialist will work with the K-5 ELA
Curriculum Specialist to develop strategies for answering these questions.  We will also
examine exemplar responses put out by the state and create our own constructed
responses as part of our curriculum.

● Students typically have 40 questions to answer on the Science MCAS.  Unfortunately,
the state only releases the first 20 questions so we are not able to analyze the questions
that we scored under 80%.  We can analyze the item description to determine if there
are any patterns in the standards and practices that we did not score as well in.

● Across the board, scores for students with disabilities, students from low-income
families, African-American students, and Latinx students are significantly lower than
Weston’s average scores. These gaps are a focus of a discussion among
educators,curriculum leaders, and administrators.

Here’s What Our Survey Data Says
Sixty teachers responded to a survey sent out electronically.  The respondents included
classroom teachers, special education teachers and other faculty members.  Below is a chart
that describes the strengths of the program:

Teacher comments that directly relate to the curriculum include:
● Strength is the scope of the program.
● The hands-on approach.
● Connecting to our community is a strength.
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● Using our campus as a resource/partnership with Land's Sake, excellent selection of current texts
to use, tech integration.

● I think the fact that the program is inquiry-based, and uses a lot of primary sources is great.
Students are really learning how to "be scientists".

● Strengths - generally interesting and age appropriate topics.
● Strengths - It is clearly written, student centered, focus is on the students' curiosity
● Strengths are in the highly motivating topics: Ecosystems, heredity and variations of traits for

animals and plants, human influence on environment/weather. These are topics kids love and can
be easily integrated into the LC lang. arts programs.

● One strength is our curriculum is authentically based and children have the opportunity to test
questions they are interested in learning.

● Our lessons are engaging, and they are learner centered. As much as we can, we use the natural
resources we have like the vernal pond and LandSakes. We tie in the land and history of Weston
to our units. We give students choice and voice where and when we can.

● Student notebooks, rich conversations, seeing students making connections, asking great
questions, integration of science and social studies.

● I love that we have integrated it with our Social Studies Unit! This is great for both planning but
also for the kids to learn about both during the same unit of study.

● I think it is robust in content and scope.
● I like that the science program contains information for what the lesson should look like, as well

as providing teacher background knowledge.
● A strength is that most of our science curriculum is place-based or connects/relates seamlessly to

our community. So glad we don't use textbooks or kits!
● I think our 3rd grade curriculum, centered around turtles, is highly engaging for the kids.
● The strengths of our program are that most lessons are hands-on!  The lessons almost always

include a literature and math connection.
● I think a strength of our science program is that it is not prescribed and students create their own

questions, investigations, data collection tools etc.

Teachers were also asked about improvements that could be made to the science program.
Some of these improvements connect directly to the curriculum as seen below:

Some of the suggestions for improvement that connect directly to the curriculum include:
● A suggestion is that science be integrated into other curricular areas i.e. literacy and math.
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● More professional development for new teachers about what/how we are teaching. The kids love
science experiments and such, so more of that if we can. How can we make this
interactive/hands-on?

● Sometimes the sheer volume of information and organization of the lessons is difficult for me to
follow/fit in (prioritizing things, deciding what order to teach it in.

● Sometimes not interactive enough for Kindergarten
● Possibly more structure (for some) in the field journal or a different notebook.
● I wish things were more hands on and fun
● I would like to see more teaching of science concepts as much as we focus on big ideas.
● Exemplars to use and to show the kids
● I think most of the units should be investigative and hands-on with lots of exciting materials.  Also,

use a science notebook with maybe some models of what that can look like and should include.
● I have heard that many of the science lessons/units can be difficult for teachers to teach.
● I would like to see students be able to dive deeper into topics and develop their own learning

ideas. More PBL type learning.
● The challenge I face is a large portion of the lessons need to be highly modified and restructured

to be accessible for students who struggle academically.
● However, I do sometimes find the lessons hard to follow in terms of directions (not scientific

knowledge). Also, for my students with organizational difficulties, they can have trouble with the
science journals and keeping track of their data and writing.

● I'd love to see the reading, writing, and science become more closely aligned.
● To improve the science program we might think about how to include more science learning in

other subject areas.
● Parts of the science curriculum are too open ended for some learners, perhaps more structure is

needed so that it is equitable
● I would love even more hands-on activities for students, including STEAM projects! I think

students would be very excited for those opportunities. Having a structure to lessons
(mini-lesson, independent or group practice, closing/share) would be really helpful to me as a
new teacher, as opposed to big ideas that teachers can pull from.

For the parent survey, there were a lot of comments about the learning boards - both positive
and negative.  Since these were developed for use during the early part of the pandemic, they
will not be discussed in this report.

Secondary

Here’s What We Are Doing

Weston Middle School
Prior to the latest iteration of the Massachusetts STEM Curriculum Frameworks (2016) the
middle school curriculum was divided into topics by year. 6th grade was Earth Science, 7th
Grade was Life Science, and 8th Grade was Physical Science. The current science curriculum
at WMS is best described as a “spiral.” Each year in unleveled science classes students
encounter topics from each of the three core science subjects with specific topics increasing in
complexity and building upon each other from year to year. In 6th grade, for example, as part of
their study of physical science, students learn about the basics of atomic structure and the
Periodic Table of the Elements. Those same students will encounter chemistry again in 8th
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grade, this time studying chemical reactions. There are many examples of this type of
revisitation of ideas and concepts across all three years of the middle school curriculum.

The middle school science teachers use a textbook as a resource (Glencoe Integrated iScience
Course 1, Course 2, and Course 3 - MA Edition), supplementing it with a rigorous and diverse
set of activities, instructional materials, videos, internet resources, and laboratory exercises for
use with the students in the classroom. The specific textbook we use was selected in large part
due to the companion online resources, including re-aloud functionality, that students have
access to via the publisher website. The textbook is used for reading assignments typically done
at home. Importantly, the textbook does not dictate the flow of the curriculum, nor is the textbook
used as the main curriculum resource for any grade level.

At all grade levels in middle school the students are required to complete a wide range of
assignments and assessments. Some examples of assignments used across all three grade
levels include reading and notetaking from the textbook followed by answering in writing a set of
related questions, answering multiple-choice questions based on a video (Edpuzzle),
simulations (PhET, GIZMOS), conducting a lab exercise and either answering questions, writing
components of a lab report, or writing a full lab report. Students are also regularly assigned
group and individual research projects which culminate in either a student designed slidedeck or
poster with or without a required presentation in front of the class. Exams and quizzes are also
common, with most teachers giving an exam or quiz at the end of every curriculum unit. All
WMS science classes now use a 50 -100 grading scale where 50 equals “no evidence of
learning'' and allow corrections for exams and quizzes up to a grade of 80 (B-).

Weston High School

While science classes are leveled at WMS, there are three distinct levels for the core science
classes (physics, biology, chemistry) at WHS: college preparatory (CP), honors, and Advanced
Placement (AP). All core curriculum classes are offered as either College Preparatory or
Honors. After completing a yearlong core class at either level, students are eligible to take the
related AP elective class. Non-AP electives are offered as either CP or Honors levels,
depending on the class as listed below:

Anatomy & Physiology CP

Environmental Science CP

Introduction to Engineering CP

Advanced Engineering H
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DNA/Biotechnology H

Forensics H

Currently, the sequence of the science curriculum at WHS is physics in 9th grade, biology in
10th grade, and chemistry in 11th grade. The majority of students experience the science
curriculum in this order, although exceptions are made for students entering WHS from outside
the district who may have already taken a course offered in their new grade at WHS. An
exception to the established sequence is possible for high-achieving students in 10th grade who
choose to take biology and chemistry simultaneously. This exception requires students to
request an override and is subject to the approval of the Department Head. In 11th and 12th
grade, taking more than one science course simultaneously is fairly common as many students
take multiple AP or non-AP electives together or along with a required core course, for example
taking AP Chemistry and H Forensics in 12th grade or H Chemistry and AP Biology together in
the 11th grade.

Assessment in science at WHS takes many forms, with quizzes and exams being common. It is
typical for students to have at least 1-2 quizzes and 1 exam per unit of the curriculum. Besides
exams and quizzes, students are also frequently assessed via individual and group projects,
presentations, and lab reports. Major assessments - exams, larger projects, lab reports - are
always common between all sections of a given course. For example, a CP Biology unit exam is
the same for all sections of the course, even if taught by different teachers.  Quizzes and
smaller assessments may vary between teachers of a course and level, but in practice since
science teachers co-plan their courses such variations in assessment within a course and level
are kept to a minimum.

At WHS grading practices in science vary between course and level, resulting in a range of
grading practices that students encounter. Despite these differences, it is important to note that
within a course and level grading policies are always identical and in all science courses
homework, when assigned, is always given credit towards the course grade. Some practices
that vary across the Science Department include: using a 0-100 versus a 50-100 grading scale,
whether exams and quizzes are subject to corrections or retakes, the proportion of points that
can be earned back on retakes or corrections, and policies regarding late work.

Here’s What Our Survey Data Says

Teachers
Both the middle and high school teachers were asked about the strengths and areas of priority
in this study as well as general improvements.  The comments pertinent to curriculum and
assessment include:
Strengths:

● The program of courses that meet the needs of the students pretty well .
● Teachers willing to teach hands-on, activity based lessons.
● We collaborate with assessments.
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Ideas on How to Improve:
● There is limited opportunity for students to learn the process of science; as a whole, the majority

is much more focused on learning information. Also, and I can't say this for sure, teachers don't
connect the curriculum a lot to the real world.

● Incorporate more lab experiences into all courses and levels.
Ideas on Priorities for this Report:

● I would love to see more science related content that can help people understand the world they
are moving into. There is a lot of stuff we cover that is only useful for academics. More June
Academy, more alternate courses and topics.

● The experience students have of science as a process of obtaining knowledge, the role of
laboratories in the curriculum.

● Opportunities for student and teacher collaboration/interdisciplinary work.

Middle School Student Comments
On the Weston Middle School Student survey, there were three open ended questions that
apply to both curriculum and assessment.  For these open ended questions, codes were
developed for responses and then the number of times that code was seen was tallied and
entered into a spreadsheet.  The graphs below represent all the themes that emerged.  Some of
these themes will be discussed in this section of the report and others will be discussed in
different parts of this report.

First, students were asked to reflect on their positive science experiences at Weston Middle
School.  The results are shown in the graph below:

Comments that related to curriculum include:
● I’ve enjoyed the diversity in knowledge and opportunities given.  We studied such a wide array of

sciences and I really love all of the doors that it pens to the different interests you can pursue.  As
well as that I find doing labs and more hands-on learning very beneficial to deepen my
understanding.

● I get to learn how the world works.
● I have loved everything and the teachers in science are the best teachers in the whole school.

Every single science teacher is so nice and friendly.
● I have really loved science my whole life and I was really happy to take it to the next level.

Students were also asked about their specific challenges in their science courses at Weston
Middle School.  The results are shown below:
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Some comments related to challenges in curriculum include:
● Science is more advanced in middle school and sometimes can be hard at first.
● Another challenge I have faced is being able to remember everything taught.
● Just remembering things, it's hard to keep all that information stuffed in your brain.
● Sometimes understanding all of the science and the science terms
● Some challenges I have faced learning science was understanding some of the material.
● I think it got WAY harder. We went from looking at our shadows and writing down your

observations in 5th grade to learning about the elements and protons and neutrons and electrons.

The third open ended question asked students for suggestions on how to improve their science
experience at Weston Middle  School.  Some of the suggestions that connect to curriculum
include:

● Have more written instructions for things, like we did for making the elements.
● Some suggestions I have to improve science class are going through the units a little bit slower,

and having a wider variety of experiments to do in Science class.
● Make sure everybody understands before we move on to the next topic.
● I think that we could improve science classes by going further into a unit then we normally do

because it gives you a better understanding of the world around us. Also science helps us learn
things that are right inside of us and makes sense of the world around us and I feel we should
know as much as we can about these things.

● I would like to have more resources, like video watched during class, posted on google classroom
so we can look at it from home.

● I would like you to fix the whole curriculum to an easier level.
● I would love to see a lot of outdoor science/biology labs and research trips! Our campus is very

big and would be an interesting place to gather information about all the organisms that live here.

Students were asked about how they felt in regards to the amount of time spent reviewing for
quizzes and tests.  Middle school students responded:
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Roughly one-quarter (n=103) felt that there was not enough time reviewing for tests and
quizzes.  Students were also asked about challenges and ideas for improvement for WMS’s
science courses.  Many of the students reported no challenges, there were students who did
say quizzes/tests (n=42)  and memorization and remembering things (n=17) were a challenge to
them.  Several comments on these topics include:

● The tests are a lot harder compared to anything else in class.
● One challenge that I have faced in middle school is there being too many topics on the quizzes.

While taking quizzes I have had some trouble studying because there has been a lot on the study
guide/quiz which makes it hard to study.

● A challenge has been understanding the concept and retaining the information.
● Sometimes I have wished that we could have more accessible in-depth options for certain topics

since deeper learning really helps my brain to connect the dots for the hows and whys of science.
● Just remembering things - it’s hard to keep all that information stuffed in your brain.
● Whenever we get something wrong on a quiz, we really don’t go over it so it is a bit challenging to

understand it.
● Memorization.

Students were also asked about suggestions for how to improve their experience.  While many
students either had no suggestions or to not change anything, 15 students did have suggestions
about having fewer quizzes or tests or how to improve the study guides or review process.  A
few of these suggestions are:

● Make a very short review part of every class about the previous class before starting new
material.

● Go over quizzes more.
● Make it more fun and less boring so it’s easier to learn - more learning and less memorization of

terms and concepts.
● Sometimes I think that there should just be multiple quizzes in a unit because sometimes I don't

recall things from the unit that well and I forget them before the quiz or test.
● I think you could make it so there are more smaller quizzes rather than not too often big quizzes,

because In my personal opinion, It would be much easier to study if there are smaller quizzes.

High School Student Comments
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On the Weston High School Student survey, there were three open ended questions that apply
to both curriculum and assessment.  For these open ended questions, codes were developed
for responses and then the number of times that code was seen was tallied and entered into a
spreadsheet.  The graphs below represent all the themes that emerged.  Some of these themes
will be discussed in this section of the report and others will be discussed in different parts of
this report.

First, students were asked to reflect on their positive science experiences at Weston High
School.  The results are shown in the graph below:

Regarding specific courses, 12.7% spoke positively about their biology experience, 11.2%
spoke highly about their physics experience, 7.6% spoke about their chemistry experience,
3.3% spoke about their forensics experience and 1.4% spoke about their engineering
experience. It should be noted that Forensics and Engineering are elective courses.

Some specific positive comments about curriculum include:
● Honors physics was really interesting and scared me at first but looking back on it I have fond

memories of what I learned, and how well I did. Honors biology has been really interesting and I
have been enjoying all the labs and hands on activities.

● I love all the projects in forensics, not having so many tests gives me the chance to actually learn
and put it to use instead of just memorizing short term for a good grade on an exam.

● My forensics class and my DNA class were very different than any other classes i've ever taken.
They have been super interesting and engaging. My DNA class has been especially interesting
because of our current time with covid. Running our own PCR tests was really cool.

Students were also asked about their specific challenges in their science courses at Weston
High School.  The results are shown below:
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Some specific themes that emerged from this question that have to do with curriculum and
assessment are the following:

● 15.6% of students said that tests and quizzes are a real challenge to them.
● 12.0% of the students discussed the homework and workload was challenging for them.
● 12.4% of students discussed the difficulty of the content.
● 11.8 of the students discussed that physics was a challenge for them.

Comments that connect to this survey include:
● I would like a bit more test prep for some of the tests. They can be a lot of memorization .
● Lots of the material has been difficult and studying for tests and quizzes can be time consuming.
● I feel that the hardest class I have taken was Physics but solely because the math was what was

the hardest part of that class.
● Moving through topics very fast and not having a lot of time to understand the current topic we're

working on.
● I have been faced with a lot of work, and hard quizzes and tests. Just one class takes up a lot of

my time after school.
● There is a lot of math involved and a lot of formulas that are needed in different scenarios.
● Sometimes the dots don't connect and I end up not completely understanding the concepts when

taking the unit tests
● Would prefer more projects to tests if the option is available. I feel as though especially sciences

like chemistry and physics are more hands on than Weston currently makes them to be

The third open ended question asked students for suggestions on how to improve their science
experience at Weston High School.  These results are shown below:
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From this graph, results that have to do with curriculum and assessment include 32 students
who discussed workload and homework, 20 students who discussed exams/quizzes and
grading and 29 students who discussed course offerings.  Some of the suggestions include:

● Resource guide for studying
● I would allow rising juniors to be able to sign up for AP sciences (physics, chem, bio) after getting

recommended by their without having to fill out an override form.
● More opportunities to go over homework, especially if it was challenging.
● I'd probably review what is being taught and how it reflects on tests, sometimes I felt like Physics

tests were not on what we had learned, or just something we didn't know.
● Not covering so much information in between quizzes and tests because then it becomes hard to

remember all the ground covered
● Adding AP environmental science! Or just more climate change related options.
● I don't think physics should be taken freshman year.
● I think that having science electives (that aren't full year so students could take multiple) would be

really helpful.
● Some suggestions are making the quizzes and tests a little bit more related to the study materials

given.
● I would make homework assignments take less time. As is, each webassign in H Chemistry takes

me a minimum of six hours to do and is usually not worth nearly enough points for me to consider
that time worthwhile.

● I would alter the physics curriculum. I personally took CP, but I know many people who took
honors who would probably say the same thing.

● While it is important to be challenged on exams, it also is important that the instruction adequately
prepares the students to meet those challenges. When a high percentage of the class has to
seek outside tutoring (and take retakes of exams), it suggests classroom instruction is not where
it should be.

● It might be nice to have a couple more electives (astronomy?)

Key Findings and Questions
In summary, a strength of the elementary science curriculum is its place-based, inquiry based
approach built on storylines. However, we can still work on using science notebooks to assess

35



student learning as well as providing assessments based on application of scenarios, using
models, and performance based assessments.

In middle school science, our implementation of the state mandated curriculum spiral
seamlessly moves students through scientific ideas of increasing complexity while building their
ability to use the science practices. Across our high school curriculum, a range of levels and
electives provide academic rigor for a range of academic abilities. Across grades 6-12, our
teachers continuously work to improve their own content knowledge and teaching practices
ensuring that our students receive the best possible science education.

We would like to investigate the following questions as we work towards improvement.  For this
study area, the key question is:

● What do our assessment practices need to be so that the assessments accurately
capture student proficiency with both science content and the science and engineering
practices?

Q4. How does our pedagogy align with the Science & Engineering
practices?

As stated in the NSTA Position Paper: Transitioning from Scientific Inquiry to Three-Dimensional
Teaching & Learning: “Engaging in science and engineering practices as articulated in the
Framework should be the central focus of science teaching and learning (NRC 2012). The
Framework offers eight science and engineering practices that focus on knowledge building and
articulate the range of ways scientists engage in their work. The science and engineering
practices more fully reflect the work of scientists as they make sense of phenomena and
engineers as they develop solutions to problems.

In the 2016 revision of the Massachusetts Curriculum Framework for Science and
Technology/Engineering, it included the addition of Science & Engineering practices.  These
eight practices are:

● Asking questions (for science) and defining problems (for engineering).
● Developing and using models.
● Planning and carrying out investigations.
● Analyzing and interpreting data.
● Using mathematics and computational thinking.
● Constructing explanations (for science) and designing solutions (for engineering).
● Engaging in argument from evidence.
● Obtaining, evaluating, and communicating information.

In addition, many of the standards in the 2016 framework contain a science practice, such as
“Use a model to describe the cycling of water through a watershed through evaporation,
precipitation, absorption, surface runoff, and condensation” and “Construct an argument that
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animals and plants have internal and external structures that support their survival, growth,
behavior, and reproduction.”

Elementary

Here’s What We Are Doing
In the Weston K-5 curriculum, specific practices are contained in each lesson.  Lessons are
designed to provide students with experiences with all of the practices (although not all the
practices are found in a single lesson).  It is important for students to be able to ask a question
that can be answered through an investigation.  Sometimes this investigation might involve a
question such as “In what air temperature do more drops of sap drip?”  Students will then
decide how to run that investigation, collect data, and then construct an explanation based on
their results.  However, sometimes, the questions are based on data.  An example might be
“What types of animals are found on Case Campus?” and then students use wildlife camera
images to answer that question.  By using the science and engineering practices, it is possible
to integrate both math and English language arts skills into science.  Third-grade students
collect data on the Blanding’s turtle weights and how much they eat each day and then create
graphs, either by hand or using Google Sheets.  Kindergarten students can put their opinion
writing skills to good use when trying to persuade other students and teachers to add a new
recycling habit.  Students also use practices in both math and social studies classes,which
provides consistency across content areas.  There is overlap between some of these practices
as well which prevents the students from seeing these content areas as completely separated
and unrelated. .

What Other Districts Are Doing?
In two districts, posters of the practices, either home- grown or created through NGSS, are
distributed to classroom teachers to display in their classrooms.  One of the districts builds them
into lessons and looks for ways for classroom teachers to discuss them with their students.  One
example is the Big Backyard program, which incorporates several of the practices into the
lesson. The big idea of the lesson is “Doing What Scientists Do.”

Here’s What Our Survey Data Says
In both the teacher and student surveys, respondents were asked about the practices they use
in their classrooms.  The data for students is shown below:
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While all practices have over 50% of the students responding that they have the opportunity to
engage in them, several are at the lower end of the ranges, including “developing my own
investigations” (53%), “communicate information about my findings” (57%) and “construct a
claim using evidence” (62%).

For the teacher survey, questions were administered in a different fashion.  Out of the practices,
the one that had the highest percentage of teachers who disagreed was about providing more
opportunities for students to research a topic, critically evaluate the information and then
present their findings.

Secondary

Here’s What We Are Doing
At both WMS and WHS the eight science and engineering practices are woven into the fabric of
everything we do. Beginning in the 6th grade and continuing through the end of their high school
careers, students build upon the excellent foundation in the science and engineering practices
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they received in elementary school. At the secondary level the Science Department has a
shared philosophy that science is not merely a collection of facts, but a framework for
understanding the natural world. Thus we teach science in large part by providing the students
with opportunities to engage in the practice of science.

What follows are just a few examples by grade level (WMS) and course (WHS) of specific
learning experiences that allow the students to develop their skills in the science and
engineering practices. In 7th Grade Science, students design and build a model of a tectonic
plate boundary (developing and using models), construct a roadway for a marble while exploring
the relationship between potential energy and kinetic energy (planning and carrying out
investigations), and work as a group to present a proposal for bringing electricity to a community
living without electricity somewhere in the world (ask questions and define problems; obtaining,
evaluating, and communicating information). In 8th grade students collect weather data over a
roughly three-week period, looking for patterns and unexpected occurrences (analyzing and
interpreting data). 8th-grade students also design, construct, test, and make improvements to a
scooter which highlights Newton's Laws of Motion (develop and use models; define problems
and design solutions) and look at different data sets around climate change, drawing
conclusions and asking questions about that data (engaging in argument from evidence). In 9th
grade Physics students participate in an egg drop design competition (define problems and
design solutions), pre-calculate the trajectory of a marble launched from a ramp at a target on
the floor (using mathematics and computation thinking) and experiment with a virtual fan cart to
learn about Newton’s Second Law (analyzing and interpreting data). In 10th grade Biology
students conduct a study of biodiversity around the campus pond (planning and carrying out
investigations) and research and present a local effect of global climate change (asking
questions and defining problems; engaging in argument from evidence). In 11th grade
Chemistry, students devise a method to float a golf ball in the middle of a cup of salt water
(constructing explanations and designing solutions) and design and implement their own
procedure to separate the components of a mixture of sand, salt, and water (planning and
carrying out investigations). In our secondary schools students have these science experiences
and many more designed to teach the process of scientific inquiry.

Beyond the core curriculum both at the middle school and the high school, students in our
elective courses at WHS have ample opportunities to perfect their abilities to use the science
and engineering practices. In general, our non-AP elective courses are even more hands-on
than our core courses. The very topics we offer in our elective courses (Forensics, Anatomy &
Physiology, Environmental Science, Engineering) naturally lean less towards lecture and more
towards student-centered instructional methods.

While we do not continue the journaling that students do regularly in elementary school, we do
continue to work with the process of claim, evidence, and reasoning (CER) in 6th grade and
throughout our high school curriculum. CER is a valuable tool for teaching scientific reasoning,
and also allows students to practice scientific writing skills. Students in our courses learn to
evaluate and analyze scientific information as well as how to write in a scientific mode.
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One area for improvement across the entire secondary program is for us to be more explicit
about which science and engineering practices we employ in our lessons. While it is true that
every single science lab, project, demonstration, and hands-on activity has both a content goal
and a practice goal, as a department we will benefit from mapping out the coverage of the
various science and engineering practice goals across all grades and courses. Doing so will
illuminate potential changes that we should make to guarantee deep and equitable student
access to the opportunities to develop their science skills - that is, the skills that are useful far
beyond doing science.

Here’s What Our Survey Data Says
In both the teacher and student surveys, respondents were asked about what practices they use
in their classrooms.

Weston Middle School Students Data
The data for the middle school students is shown below:

While all practices have over 50% of the students responding that they have the opportunity to
engage in them, several are at the lower end of the ranges, including designing a solution to a
problem (55%), asking questions that can be investigated (60%), communicating information
about findings (61%),  and engaging in argument based on evidence (66%).

Weston Middle School students (n=393) were also asked about their overall experience in class
and whether their class was more lecture or contained a variety of activities.  85% of students
felt that their class contained a variety of activities while only 15% felt it was more lecture based.
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For improvements, Weston Middle School students shared the following suggestions:
● Try to appeal to all kinds of learners in different ways, ie visual learning activities through hearing

activities or videos.
● Do more labs and interactive activities instead of just getting lectured or reading from a textbook

and answering questions on a worksheet.
● More labs and less analysis writing questions, more analysis by speaking and explaining to

others.
● Make the curriculum more engaging.
● Make it more fun and less boring so its easier to learn - more learning and less memorization of

terms and concepts.
● I think that there could be more challenges and more extensive courses. In seventh grade, all we

really did was worksheets. I'd like to do more hands-on work and less worksheets, and I'd like to
learn a lot more in general. I feel the courses are really easy and could be much more extensive.
The teachers were awesome, though!

Weston High School students were also asked about the practices and which of ones they use.
The data from their results are found below:
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Of the practices, only 35% said they had the opportunity to design a solution to a problem.
Other practices on the lower ends include having the opportunity to engage in argument based
on evidence (49%), ask questions that can be investigated (58%), communicate information
about findings (60%), develop investigations (63%), and using models (66%).

Weston High School students (n=459) were asked about their experience in science about
whether their class is mainly lecture or contained a variety of activities.  While 62% reported that
it contained a variety of activities, 38% of the students reported that their science class was
mainly lecture.

Weston High School Open Ended Comments that Connect to Practices
When students were asked about positive science experiences at Weston High School, the
overwhelming response were the hands on/labs (40.4%).  Some of the comments include:

● My most memorable learning experience so far has been doing different labs and experiments in
biology.

● I think some of my most memorable experiences were the physics labs last year. Those were
pretty cool and made it easier to understand the topics.

● I loved Biology because we always had guided notes and lots of labs which helped me learn so
much. Forensics has also been enjoyable because of all of the labs and learning like never
before.

● The most memorable learning experiences that we did were hands-on labs, where we took down
data, and performed the experiment ourselves rather than an online version.

These comments don’t directly say these memorable learning experiences are because
students are engaged in the science and engineering practices.  By being able to construct
explanations based on what occurred in the lab, students are able to make more meaningful
connections about the content.  Data analysis is also mentioned in one of the comments, which
is another science and engineering practices.  Having more labs was also frequently mentioned
when students were asked about suggestions for improving their science experience at Weston
High School.  In the graph on how to improve their science experiences at Weston High School,
displayed in the previous section of the report, 72.7% of all respondents suggested a change in
teaching practices and activities. Some of these comments include:

● Maybe more interactive learning while learning new topics rather than just reading textbooks.
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● I think doing more projects and hands-on activities could help improve science instruction at
WHS.

● I think there should be more variation in the way physics is taught, instead of just watching
demonstrations and doing worksheets, and occasionally doing labs.

● Maybe less memorization especially in biology. The entire course feels like memorization instead
of anything else.

● Also, looking back at this question, having scientific discussion would be great.
● One suggestion I have is increasing real world education in science classes including climate

change, etc.
● More interactive learning and less lecturing/note taking
● Have more open ended projects so the students can actually be creative and come up with ideas,

give us a clear cut goal then let us do our thing.
● The labs we do not have a report for them but a set of instructions that we follow no assignment

attached to them.
● Less focus on memorization and more on how everything works.
● I don’t think days in which we just sit there and take notes are helpful because I am seeing that I

just write down what the teacher says and I don’t actually understand it, causing the lesson to just
go to waste.

● I like hands-on labs rather than spending almost every class on worksheets and note taking,
because I feel like I don't retain as much information because it's less interesting so I don't focus
as much.

● More hands-on activities to help us visualize processes and concepts, and slightly fewer tests. It's
hard to focus on learning when all you can think about is the tests, of which there are many.

● Including more labs and more individual learning. Giving us assignments and then having us
come up with our own solutions and ideas without being told exactly what to do.

● I wish we got to do more problem solving, developing our own experiments.

Teachers
In the teacher survey, in every practice, 100% of the teachers reported that they either agreed or
strongly agreed to using every practice.  However, one teacher noted in a question about
priorities that professional development on practices be provided.

Key Findings and Questions
The science practices are present in everything we do across all grades. Across K-12, students
feel that they use all of the science practices, however, some practices are used more
frequently than others. Our teachers are well aware that science is better learned by doing than
by passively listening, though we are aware that higher level science classes in the high school,
particularly AP, employ lectures more frequently than we would like.

We would like to investigate the following questions as we work towards improvement.  For this
study area, the key question is:

● What do our assessment practices need to be so that the assessments accurately
capture student proficiency with both science content and the science and engineering
practices?
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Q5. How do the physical spaces and time allocated for instruction in
the district support effective science instruction?

Elementary

Here’s What We Are Doing

Physical Places
In Kindergarten through Grade 5, students are taught science by their “homeroom teacher.”
Teachers in elementary school are generalists, meaning that they teach students math, English
language arts (writing, reading and in the lower grades, phonics instruction), social studies and
science.  In all schools, grade level teams are located in the same hallway.  Prior to the
COVID-19 pandemic, primary classrooms usually consisted of tables, but teachers had
discretion of using either tables or desks.  In grades 3-5, most of the classrooms have desks.
Based on COVID-19 restrictions, classroom configurations were mainly traditional rows of
desks.  However, with lessening of these restrictions, there will be more collaborative seating
arrangements once again.

Depending on the grade level, there are different science tools available in classrooms.
Examples of tools include magnifying lens, thermometers, and scales.  For each grade level,
there is also a wide variety of literature that connects to different science topics.  For example,
The Secret Pool (Ridley) is an anchor book used in Kindergarten and Sky Tree: Seeing Science
Through Art (Locker) is used in Grade One.  Supplementing these hard copies are digital books
found through EPIC books and through Lightbox books, found in each of the school’s library
catalog.  Traditional textbooks are not used in the elementary classrooms.

In Country, Woodland and now Field Schools, there are established “makerspaces” that classes
use to do some of the engineering design that is part of their curriculum.  In addition  to “low
tech” items, these makerspaces have a 3-D printer, coding robots and interactive digital panels
for students to use to explore weather sites and coding programs. One might find Kindergarten
students investigating balls and ramps in these spaces.  Grade One students use Root robots to
design a salamander crossing warning system.  Grade Two students use this space to create
shoe covers to increase friction while walking on the ice.  At the end of the school year, Grade
Three students often use this space to design solutions to flooding that occurs in Boston. Just
recently, a makerspace opened at Field School that contains multiple 3-D printers, more coding
robots and a laser printer.  Fourth grade students will design a plant with structures to counter
the action of an invasive plant on the 3-D printers.  Fifth grade students utilize the coding robots
to demonstrate the difference between a revolution and a rotation.  We are fortunate to have the
generosity of the Weston Education Enrichment Fund Committee (WEEFC) who have funded
these projects.

The ultimate physical space, utilized by all students in grades Kindergarten through Grade 5 is
Case Campus that consists of the land that Country, Woodland and Field Schools are located
on.  Additionally, the Weston Recreation Center, Case House (home to Weston’s school
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administration), and Land’s Sake Farm are located on or directly across from the campus.  Case
Campus contains many different ecosystems - brooks, fields and woods immediately surround
all three schools.  Each Grade One class adopts a tree near their school for a year-long study.
Grade Two and Four classes examine areas of weathering and erosion found on the campus.
Grade Four also studies invasive species on the campus and how their structures provide them
with an advantage. After a year studying Blanding’s turtles from when they hatch to to their
release, students then analyze the habitat found at Case Campus to determine if Case Campus
would be a suitable habitat for this threatened species. In a capstone project, Grade Five
students conduct a research project centered around the question, “How healthy is Case
Campus?”

The Legacy Trail, the newest addition to our outdoor learning environment, leads from Alphabet
Lane to a scenic overlook of a meadow ecosystem.  Off of this trail is the Marian Case Outdoor
Classroom, created by Weston Forest and Trail Association, where students can sit on stump
seats to observe this forested ecosystem.  Grade Three students examine the natural resources
found in this space to determine whether it would be a suitable place for Native People to live.
Grade Two students examine the animals and plants there to help them deepen their
understanding of interdependence.

Finally, we are extremely fortunate to have 100 acres of conservation land that surround our
schools.  On this land, our students are able to learn more in depth about bodies of water,
habitats, and the creatures that inhabit this area.  There are several vernal pools on this land.  In
Kindergarten, students study in-depth one particular vernal pool, including the impact of
weather, the importance of this body of water, and the animals and plants that inhabit it.  Grade
One students investigate how trees in this area supply animals with habitat and the role of
decomposers on trees that have fallen.  Grade Two students compare and contrast different
bodies of water found in the conservation area.  They also conduct studies on how plants
require different ecosystems to be successful.  In Grade Three, students examine the area
around the vernal pool to determine if it would be a suitable place for Blanding’s turtles to live.
They also investigate what other turtles may live on this land.  Grade Four students utilize this
area to study the invasive species, such as Japanese Knotweed, that are found on this
conservation land.  And finally, Grade Five students use the area to study the food webs found
in a vernal pool environment.  Our outdoor spaces are as important as our indoor spaces for
students to learn about science in a real world setting.

Time
Time and scheduling. In the elementary schools, science and social studies are taught on an
alternating schedule, meaning that in a typical week, students are learning either science or
social studies. This is different from the middle and high school schedules where students have
both science and social studies in a daily schedule.  The only exceptions are two integrated
science-social studies units, one in Grade 2 and the other  in Grade 4. To analyze the amount of
time spent on science, the K-5 Science & Social Studies Curriculum Specialist analyzed teacher
schedules found in the School Schedules Folder.  The following table shows the approximate
minutes per day that science is taught.
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Grade Minutes Per Day

GK 10

G1 6

G2 13

G3 11

G4 16

G5 20

It is also important to note that in schedules, science is often scheduled next to a major
transition, such as right before lunch or right before dismissal.

Additionally, the lack of time has an impact on G5 MCAS performance. Not only does the lack of
time to teach science at grades 3 through 5 impact content that is on the MCAS, but the
foundation that is laid at grades K-2 is also instrumental for student background knowledge.

What Are Other Districts Doing?
The K-5 Science & Social Studies Curriculum Specialist visited Blanchard School in May 2022.
Blanchard is part of the Acton-Boxborough School system.  It is a K-6 school, located right on
Route 111, surrounded by woods and wetlands.

The entire school, led by its principal, fully utilizes its outside spaces.  As Dana Labb, the
principal stated, “You can’t not use it.”  They have built up their outdoor learning time by first
holding one all-school outdoor learning day where they invited  outside people to run it. Now,
there are two of these special days a year now run by faculty.  There is an “open campus”
policy, with the only stipulation to being outdoors is to check in at the main office.  Mr. Labb
holds faculty meetings outside as well.  Throughout the campus, there are numerous seating
areas, including adirondack chairs, rock areas, benches, and an outdoor classroom in the
woods, complete with stump seats.  They have used story walks out there as well.  Mr. Labb
wants to perpetuate the view that science is important.  He said when the junior high faculty are
asked about Blanchard students say that those students are strong in science.  He said the
outdoors is “the very fabric of what we do.”

The building up of this extensive amount of outdoor spaces is a collaborative effort with the
school and groups in town.  Their parent teacher group has been generous with granting items
like snowshoes and some chairs.  The rock sitting area was a gift from the Class of 1998.  The
picnic tables came from a local company that was closing.  The new boardwalk was funded by a
Boxborough Community Preservation Grant.  Other groups also utilize the outdoor space, and
there are also conservation trails that go out around the swamp.
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In Lexington, they have what is called “The Big Backyard Program”.
(https://sites.google.com/lexingtonma.org/bigbackyardprogram/home). As found on the website,
the program is described as “The Big Backyard program is a series of seasonal,
curriculum-based nature explorations tailored to each elementary school's backyard.  The
program is designed to introduce children to many aspects of the natural world while enhancing
the skills of scientific inquiry within the grade level science curriculum. Observation, learning to
ask questions, problem solving, and respect for the natural environment are emphasized
throughout this program.  Trained volunteers guide small groups of students on interactive walks
to explore the fields, woods, and wetlands of the school surroundings.”

Regarding lack of time to teach science, this issue is not unique to Weston.  During the site visit
to Blanchard School, the question of time was also explored and revealed similarities to what is
typically seen in elementary science.  In Grade 5, the teacher who only taught science had a 75
minute block.  The Grade 3 teacher has science 4 x 30 minutes a week.  The Grade 1 teacher
has 2 x 45 minute blocks and also uses morning meetings.  Some do science and then switch to
social studies, while other teachers appear to do science a couple of times a week and social
studies a couple of times a week.

The four responses received from the Job Alike survey showed similar issues.  One hundred
percent of the respondents answered that there was not an adequate amount of time available
to teach science in a day.  Responses about the amount of instructional time shown for science
is shown below:

● It varies. Generally: in primary grades 30-45 min PER WEEK, in upper grades 30-45 min PER
DAY.

● Science is (theoretically) taught 3x/week and alternates with social studies, so science is 3x/week
for 3/5 of the year. Length of science block: K & 1 30 min; 2nd 40 min; 3rd 45 min; 4th & 5th 60
min.

● Science (K-2) 60* minutes per week, (3-5) 90 minutes per week. Highest priority is that Grades 3,
4, and 5 have 45 minute blocks of time or longer.  This is imperative for the practices to be
incorporated into instruction. As close as possible to 180 minutes/week.  *Grades K-2 can be in
30 minute blocks if there truly are 30 minutes available and not sandwiched between two
transitions. (For example, coming from recess at the beginning of the block and leaving for
specialists at the end.)

● It ranges from K-5 but we are balancing it with social studies which is a huge challenge.

Here’s What Our Survey Data Says
All of our stakeholders who were surveyed discuss the importance of using our outdoor learning
spaces.  Out of 60 teachers who completed this survey, 15.2% reported that one strength of our
science curriculum is the use of place and community. Teacher comments include ”The strength
of the program is the ability to utilize Case Campus and connect student learning to their
community.”and “A strength is that most of our science curriculum is place-based or
connects/relates seamlessly to our community. So glad we don't use textbooks or kits!”.

Students in Grades 3 - 5 were asked about their favorite science experiences. There were 281
responses to this survey.  In Grade 3, 6.5% of students reported the vernal pool.  In Grade 4,
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12.1% stated the vernal pool was their favorite science experience and in Grade 5, 13.6% of
students also stated the vernal pool to be their favorite experience.  Some student responses
include: “Probably our class's walk outdoors”, “I LOVED the vernal pool and how we used to
study turtles and frogs salamanders.” and “tadpoles and frogs and vernal pools.”

Finally, out of 102 parents who completed the survey, 36.7% reported that the use of the
campus was a standout experience for their children.  One parent stated “  Vernal Pool is a great
piece to the curriculum. Overall, the science they are learning is very much connected to their
everyday lives and they bring it with what they are learning in science often and make
connections.” Another parent stated “The ability to actively engage in the surrounding
environment (such as visits to Land Sake, vernal pool, Case campus) and hands-on design
projects are important strengths of the science program.” A third comment is “She has
particularly loved going to the vernal pool and doing the tree walk with Land's Sake Farm, and
all the visits to the farm as well. Getting her outside and learning from nature has been an
integral part of the successes of getting the kids to be curious about our natural world.”

When questioned about the challenges in teaching elementary science, 74.1% of the teachers
responded with the time issue.  When asked about priority areas for improvement, 18.5% said
time should be evaluated.

In the same survey, teachers were asked about whether there was adequate time for the
science experiences that are advocated by both NSTA and by DESE.  Out of 49 responses,
92% of teachers felt the time in the schedule is not adequate to accomplish this learning.
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Teachers also felt that they did not have time to adequately prepare for the type of science that
they are being asked to teach.

Students were also asked about whether they thought they had enough time in school to learn
about science.  It is interesting to see that it is just about divided down the middle about what
they perceive.

49



The parent data does not offer not as much information since the majority of the respondents
did not know how much time in the schedule was allocated to science. However a few parent
comments related to the time issue include:

● He would love to spend a larger proportion of his time doing science since it's his favorite!
● Our child estimates 2 Science classes/week but it varies by week.  Would be curious to know

what other towns/private schools offer for the same age.
● Not having enough class time devoted to Science, especially in G4.

Secondary

Here’s What We Are Doing - Time
At Weston Middle School students take each of their core academic classes, including science,
for 42 minutes per school day.

Classes at Weston High School are substantially longer than classes at the middle school.
Weston High School uses a rotating dropped block schedule with 5 blocks per day and 8-days
per cycle. At the high school core academic classes meet for 68 minutes 5 times per 8-day
cycle. For a typical science class this works out to between 2 - 4 class meetings per calendar
week (2.77 class meetings per week on average) with an average of 39.5 minutes of class per
day during the 180-day school year.

The constraints of the existing high school schedule present challenges for science instruction,
particularly in our AP classes. While these challenges are not unique to AP classes or to
science, we feel it is worth pointing out that it is challenging to cover the required AP science
curriculum in the time allotted. An AP science class (this is the same for any class in any
subject) at WHS includes 7,650 minutes of instruction per academic year. Other schools have
more time devoted to AP science than Weston. Examples include Wayland at 9,900 min/yr,
Wellesley at 8,000 min/yr, Dover-Sherborn at 9,050 min/yr, Watertown at 8,794 min/yr, and
Lexington at 12,000 min/yr. The differences in time are, of course,  due to their schedules, but is
still worth considering in light of this report. In fact, the outcomes WHS achieves in AP sciences
as measured by average AP scores are remarkable considering our lower time on learning and
the proportion of our students who take AP classes as compared to other comparable districts.

Here’s What We Are Doing - Physical Space
Due to recent classroom updates, both Weston Middle School and Weston High School have
excellent science facilities.  The Science Wing, built in 2008, provides all the modern amenities
expected in a great science facility, including configurable lab and classroom areas, adequate
light, and ventilation, and adequate workspace for both students and teachers. Our science
classrooms, with the exception of room 105 at WMS, can easily accommodate up to a maximum
of 24 students - the maximum recommended by the National Science Teachers’ Association for
lab-based science classes where safety is a top priority. Room 105 at WMS is smaller than the
other science classrooms and while 24 students seated at desks is manageable, having
students up and about the room during labs is very challenging.
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The WHS Science Wing is aging well overall, but has developed some relatively minor
deficiencies in the years since it was constructed. For example, the built-in AV systems are now
outdated and the AV wall controls have stopped working in one classroom. Further, all but one
of the classroom doors fail to remain open unless propped open with a door jam. In addition to
these minor inconveniences there are some more serious deficiencies of our space. One of the
dedicated chemistry classrooms, for example, does not have a fume hood, and minor gas leaks
have been occurring in the building for the last year or two. The gas leaks were taken very
seriously and seem to have been corrected, but were a reminder that world class facilities
require constant maintenance and occasional updates.

Here’s What Our Survey Data Says

Teachers
The middle and high school teachers were asked if they felt there was enough time to provide
rich science experiences that include the practices.  As seen in the graph below, while 62% of
the teachers agreed with this statement, 38% did not agree with the statement.  As the survey
contained both teachers from the middle and high school, it is unclear which group doesn’t feel
they have enough time.

There were also comments from the teachers about this topic including:
● Science Time on Learning
● Provide more time on learning for science to allow for differentiation and opportunities for student

pacing

Students
Students in both middle and high school were also asked if they felt that their science block was
sufficient for learning.  The results are in the graphs below:
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Middle School:

High School:

While the majority of the students at both levels agreed/strongly agreed that they had adequate
time in the classroom, 72 students at the middle school and 107 students at the high school felt
that the time felt rushed for them.

Students were also asked about their physical spaces and whether or not they had enough
materials and space.  Middle school students (n = 386) overwhelmingly felt that science
classrooms had enough space, equipment, and materials.
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Weston High School students (n=461) also felt strongly that their science spaces were
adequately supplied and had enough space to do science.

There were also comments from middle school students about using the outdoors as part of
their learning spaces.  These comments include:

● I would love to see a lot of outdoor science/biology labs and research trips!  Our campus is very
big and would be an interesting place to gather information about all the organisms that live there.

● Making more projects outdoors in the spring.

Parents of middle and high school students were not asked about time on science learning.

Key Findings and Questions
A strength of the K-5 Science learning experience is the use of Case Campus in all the science
curriculum.  There is also a makerspace in each elementary school that allows students to
incorporate design engineering into their science curriculum.

Weston Middle School and Weston High School have on the whole excellent science facilities.
Our excellent facilities paired with our generous budget and support from WEEFC make
planning resource-intensive lessons and laboratory exercises possible. However, the schedule
at WHS poses challenges, particularly in terms of the minutes of science instruction per year
that we offer for AP classes in comparison to peer schools.
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We would like to investigate the following question as we work towards improvement.  For this
study area, the key question is:

● How can we create schedules at the various schools that allow the time for science to be
adequately taught in all grades K-12?

Q6. What are the benefits and challenges of the course sequence at
WHS? How can we make our high-level courses accessible to a wider
range of students at WHS?

Secondary

Here’s What We Are Doing
Weston High School offers a program of studies in science that includes core courses and
electives, including Advanced Placement and engineering courses. Graduation requirements at
Weston High School mirror recommendations from the Massachusetts Department of
Elementary and Secondary Education that students take three years of laboratory science. Most
students, however, take four years of laboratory science by the time they graduate Weston High
School.

The core course sequence offered at Weston High School is Physics (9th grade), Biology (10th
grade), and Chemistry (11th grade).  This sequence has been in place since 2002. Each core
course is offered at two different levels - college Preparatory and honors. There is no college
preparatory or honors track, meaning that students who take a science course at the college
preparatory level one year can later take an honors-level course and vice versa, of course.. In
practice, it is common for students to make the switch from college preparatory to honors, but
far less common for students who are taking honors-level courses in science to subsequently
take college preparatory-level courses as they progress through their time at the high school.
More research about the course sequence can be found in the research notes, found in
Appendix A.

Weston High School employs a system of teacher recommendations in each department to
guide the students as they select course levels each year. If a student disagrees with the
teacher recommendation, there is a process for requesting an override of the teacher
recommendation that involves discussions with the current (the recommending) teacher, the
guidance counselor, and the relevant department head. In Science, course override requests
are particularly common among rising sophomores who were recommended for College
Preparatory Biology, but who wish to take Honors Biology. Typically there are 20-25 such
override requests each year. Somewhat less common are override requests by rising juniors to
take Honors Chemistry over their science teacher’s recommendation. Typically there are 8-12
such override requests each year. It is rare (fewer than 3 requests per year) for rising 9th grade
students to request an override for Honors Physics. The criteria that science teachers use for
determining which level they will recommend for a given student are as follows:
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Honors Physics
(recommended by the
WMS 8th grade
science teacher)

An exam/quiz average in the A range
before test corrections in 8th grade
science as well as a placement exam;
consistent effort on challenge questions
on labs, student interest in honors-level
science

Attitude and independence of
student is considered as part of
recommendation; No history of
missing assignments

Honors Biology
(recommended by the
9th grade physics
teacher)

A 95 in CP Physics based on
assessments/major assignments
BEFORE corrections or retakes; B (83) in
Honors Physics overall grade

No history of missing assignments

Honors Chemistry
(recommended by the
10th grade biology
teacher)

A 95 in CP Biology or B (85) in Honors
Biology, based on assessments/major
assignments BEFORE corrections or
retakes; A in CP math or B in Honors
math

No history of missing assignments

The departmental philosophy on overrides in science matches the overall philosophy at Weston
High School, namely that students should be given the opportunity to stretch themselves
academically where possible. It is important to note that when making course recommendations
teachers always use established criteria (as noted), student data, and their professional
judgment to make the best possible recommendation for each student. Still, it is common for
students to request overrides for classes for which they were not recommended.

In the Science Department in recent years the number of teacher recommendations for
honors-level classes combined with the number of override requests granted by the Science
Department Head has produced a “top heavy” distribution of students in honors-level science
classes. For example, during the 2022 - 2023 school year there are 5 sections of Honors
Biology, and 3 sections of CP Biology. Similarly, there are 5 sections of Honors Chemistry and 3
sections of CP Chemistry. The distribution of classes in physics is more in line with past practice
in that there are 3 sections of Honors Physics and 5 sections of CP Physics. The challenges of
offering more sections at the honors level than the college preparatory level include: (1) the
possibility that students who desire to “drop down” from honors to college preparatory may not
be able to do so due to lack of space in the college preparatory classes, and (2) not every
student taking honors will be able to manage the increased demands and workload of an
honors-level class in science.

We offer the following non-AP electives in science at Weston High School: Anatomy &
Physiology, Honors DNA & Biotechnology, Honors Forensics, Environmental Science,
Introduction to Engineering, and Advanced Engineering.

Prior to the 2019-2020 school year, all non-AP science electives were essentially unleveled,
though they were listed in the Program of Studies as college preparatory level and were given
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college preparatory course numbers. There was only a single engineering elective and it was a
semester course. In an effort to update the science electives, and in response to parent and
student requests, all non-AP electives were offered as full-year courses, some electives were
designated as honors-level courses, and two additional electives (Advanced Engineering and
Honors Forensics) were added to the Program of Studies.

Honors-level electives in science were offered in response to student and parent concerns that
students who opted to drop out of an AP science course had only college preparatory-level
elective classes as potential replacements in their schedule. In point of fact, the non-AP
electives were always a diverse and rigorous set of courses that were open to seniors, as well
as juniors on a space-available basis, that were intended to be explorations of interdisciplinary
fields of science to support student interests beyond the core curriculum. Now that we have
designated some non-AP electives as honors level, teachers of those courses are free to
introduce a pace and to employ curricula that goes well beyond the standard high school
science curriculum. Teacher recommendations are not required for students to take honors-level
science electives, though the science department is careful to publicize that the honors-level
electives are challenging courses and working with their guidance counselors, students make
their course selections as informed consumers.

The Science Department offers three Advanced Placement courses: AP Biology, AP Chemistry,
and AP Physics. We offer our AP science classes as second year courses for those students
who have completed the relevant core science course. In addition to successful completion of
the relevant core science course, a teacher recommendation and the completion of a summer
assignment are also required for students to take an AP-level science course. The AP Physics
class we offer is the calculus-based AP Physics C: Electricity & Magnetism and AP Physics C:
Mechanics that are taught in a single year. At the end of the AP Physics course, students are
prepared to take both the Electricity & Magnetism and the Mechanics AP exams. Students are
not required, but are strongly recommended to take the appropriate AP exams at the conclusion
of their AP science course. AP science courses are typically taken by seniors and by juniors on
a space-available basis, after they have taken the relevant core science course. Based on
student course requests we typically offer two or three sections of AP Biology, one or two
sections of AP Chemistry, and one section of AP Physics C each year. As of the 2022 - 2023
school year, we do not offer AP Physics 1, AP Physics 2, or AP Environmental Science.

Here’s What Other Districts Are Doing
The traditional, and still most common sequencing of high school science is Biology, Chemistry
and Physics (BCP). However, in the past 30 years, there has been a movement to start with
Physics, followed by either Chemistry or Biology.  In senior year, students then take science
electives.
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Our peer schools follow a variety of models as shown in the table below.

School 9th 10th 11th electives

Acton-Boxborough
Regional High School

Environmental
Science

Biology Chemistry Changed
sequence recently
(seniors take
physics) APs as
first time courses

Belmont Physics Chemistry Biology

Brookline Physics Chemistry Biology

Concord-Carlisle Earth Science Biology Chemistry

Dover-Sherborn Biology Chemistry Physics

Lexington Earth Science Biology Chemistry

LSRHS Earth Science Biology Chemistry

Medfield Biology Physics Chemistry

Newton Physics Chemistry Biology

Sharon Physics Chemistry Biology

Wayland Biology Chemistry Physics

Wellesley Physics Chemistry Biology

Weston Physics Biology Chemistry

Notably, all of those schools that begin with Physics, follow it with Chemistry and then Biology.

Around the issues of tracking, Department heads that answered a Google survey said that all of
their 9th grade classes have levels.  Two of the respondents said that they have two levels,
while the other two respondents said that they have more than two levels.

The Department heads were also asked about how 8th grade students were placed into their
9th grade science class. Fifty percent of the respondents said it was done solely by the 8th
grade science teacher’s recommendations. This information was also provided:

● Teachers to individual meetings and then students select. If a student disagrees there is an
appeals process. Our MS went to standards based grading so the determination is going to be
more complicated moving forward

● We have relaxed our recommendation practices over the past few years so it is more of a
collaborative conversation between the teacher and student.

● We do a small placement test and teacher rec to place in grade 9 Biology
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● Teachers make recommendations based heavily on performance in the physics unit, and in
consultation with the Gr 8 math teachers. Math has 2 levels starting in Grade 7. Parents MAY
override the recommendation.

Here’s What Our Survey Data Says

Teachers
In the survey of the middle and high school science teachers, there were some comments about
both course order and levels.  These comments include:
Course Order:

● Is the sequence of science courses offered at the high school best for students?
● Curriculum order in the high school - e.g. why is physics the first science taught when it's

generally considered the hardest, most math intensive.
Tracking:

● Quality and quantity of science electives, as well as Honors vs. CP process (selection, difference,
grading...)

● Supported CP Chem - expand to include a section of supported CP Physics. We need to make
sure that juniors have access to AP Biology and the other electives.

● Engineering and Design

Parents
High school parents were also asked about some of the challenges their child has had in high
school science.  Some of the comments include:

● Honors Physics in 9th grade was a huge jump from 8th grade science. I had a child who had
always done well in science and was recommended honors physics in 9th grade, but was in CP
math. It was definitely a struggle, and if I had known more I would have encouraged him to stay in
CP for 9th grade. He has done well in honors Bio and Chem. Why does Weston do physics in 9th
grade, which seems uncommon?

● Physics first is really not a good approach to physics. No other reputable school or extracurricular
program teaches honors Physics without even the completion of Geometry, never mind Algebra
2, first.

● WHS physics teachers should collaborate with WMS science teachers to ensure that teaching
received at WMS prepares kids adequately for WHS.

● The biggest challenge we encountered was not being recommended for honors biology and not
being granted the override until week 2 or 3 of this school year. It was disruptive to the schedule
and had a ripple effect on another course. My suggestion would be to more accurately identify
students recommended for honors and to address override requests prior to the return from
summer break.

● I think Physics is a very difficult class and should not be offered in freshman year since the
students have not learned trigonometry yet.

● HS science curriculum should most likely start with Biology and not Physics. Honors Physics is
taught at a level that is inappropriate for 9th graders (more like an AP class) and has dominated
the entire HS experience to the exclusion of other subjects.

● Physics is brutal and especially freshman year. This course should be moved later. Biology,
chemistry and forensics are more accessible.
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Students
Weston High School students (n=374) were asked how to best describe themselves in the
course they are taking.  Of the respondents, 85% are in the course they were recommended to
be in.

Students (n=445) were also asked if they agreed that they were always given the course that
the teacher recommended.

75 of the students either disagreed or strongly disagreed with that statement.

Key Findings and Questions
The longstanding course sequence offered at Weston High School is rare compared to the
sequence offered at peer schools, with the typical sequence being physics, chemistry, biology.
Some peer schools start with earth science, which we do not offer. There are numerous possible
models for how core course sequencing could work at WHS. However, more study would be
required prior to embarking on any change.

We would like to investigate the following question as we work towards improvement.  For this
study area, the key question is:
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● Given our size and schedule, what viable options, if any, should we consider as an
alternative to the current course sequencing model at WHS?

Q7. How can we incorporate how humans impact the Earth (such as
(climate change, water conservation and other current topics) in a
significant way across the K-12 spectrum?

Elementary

Here’s What We Are Doing
During the adaption of the Next Generation Science Standards (NGSS)  into the 2016 MA
Science and Technology/Engineering Curriculum Framework, many of the Disciplinary Core
Ideas (DCI) were also integrated into our state frameworks.  In the Earth and Space Sciences
Discipline, DCI ESS3 is Earth and Human Activity. This DCI can be described as students
creating an understanding of how natural resources, natural hazards, and human activities
affect Earth's systems. Students should demonstrate an understanding of the complex
interconnections between humans and the environment. At the K-5 level, four out of six
elementary grades have standards in the Curriculum Frameworks under this DCI as shown
below:

Kindergarten:
● K-ESS3-2. Obtain and use information about weather forecasting to prepare for, and respond to,

different types of local weather.
● K-ESS3-3. Communicate solutions to reduce the amount of natural resources an individual uses.*

Grade Three:
● 3-ESS3-1. Evaluate the merit of a design solution that reduces the damage caused by weather.*

Grade Four:
● 4-ESS3-1. Obtain information to describe that energy and fuels humans use are derived from

natural resources and that some energy and fuel sources are renewable and some are not.
● 4-ESS3-2. Evaluate different solutions to reduce the impacts of a natural event such as an

earthquake, blizzard, or flood on humans.
Grade Five:

● 5-ESS3-1. Obtain and combine information about ways communities reduce human impact on
the Earth’s resources and environment by changing an agricultural, industrial, or community
practice or process.

● 5-ESS3-2(MA). Test a simple system designed to filter particulates out of water and propose one
change to the design to improve it.

Under this Earth and Human Activity core idea, standards that explicitly state “climate change”
are found in middle school and high school standards.  However, the standards found in
elementary school allow students to investigate the impact that humans can make on the Earth
and to develop solutions to lessen that impact. One example is that Kindergarten students
combine learning in science about the 3Rs with their opinion writing skills in informing their
school communities about a way they could decrease their impact on the Earth by making a
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change.  While Grade One students don’t have an ESS3 standard, they are collecting data
about temperature, length of the day and connecting that information to what is happening with
their sky tree.  It is hoped that over time, teachers keep this data and make it available so the
students can analyze when their sky trees lose their leaves on a yearly basis.  They also use
this temperature data to determine how fast the sap is running on maple trees tapped on Case
Campus. Grade Two also doesn’t have this standard, but they too analyze how human activities
impact the earth by studying the effect of releasing Cane Toads in Australia and the impact of
rising ocean temperatures on food sources for African penguins.  Grade Three students analyze
the issue in several ways.  They learn about the impact of rising temperature on both Blanding’s
turtle and sea turtle genders (gender is determined by nest temperature, a higher nest
temperature will result in female turtles, a lower nest temperature will result in male turtles) and
the implications of that on longevity of the species. They also collect weather data throughout
the year, which again builds on the science practice of analyzing and interpreting data.
Throughout the year in social studies, they learn about Massachusetts and then apply that
knowledge to an engineering design project to create a barrier to protect Boston from flooding.
In Grade Four, students learn about renewable and nonrenewable energy sources through a
study of the United States regions.  They analyze which sources are more prevalent in different
regions and why.  In science, students study energy transfer and transformation that culminates
in studying  solar energy.  They analyze the data collected from the solar panels located on the
roof of Field School to determine the impact of solar energy.  Grade Five students explore how
precious freshwater is on earth and design a water filter to clean dirty water.  They also have a
culminating project,the goal of it is,  to determine if Case Campus is healthy.  This is an example
of  project- based learning, where students develop questions, plan and carry out investigations
and present their findings.  Some examples of student questions from the 2021-22 school year
include:

● Is Alphabet Brook Healthy?
● Which building on Case Campus uses the most water?
● How much paper is wasted at Field School?
● Which field on Case Campus is the healthiest?

These activities and projects provide students with powerful learning experiences about the
impact that humans have on this world, which lay a foundation for more in-depth learning about
climate change in middle and high school.

What Are Other Districts Doing?

From the survey of job alikes, here is how other districts are approaching this topic:
● Yes, grade 6 focuses on climate change (this is a K-6 system)
● Light touch in 3rd grade weather - show predictive maps of temperature change; how NE forests

will change because of temp changes; impact this will have on breeding of some birds.
● In grades K-2, we introduce weather and seasonal observations, data collection, and analyzing

and interpreting the patterns observed.  We also study the ways in which humans and other
animals both depend on and impact the Earth and introduce the routines we can develop to
reduce human impact (reduce, reuse, rethink, and recycle, water conservation)   Both of these
areas set the stage for the introduction of weather vs. climate in grade 3 with a focus on the ways
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in which weather and climate impact where and how animals live.  Students consider different
climate regions and how a changing climate impacts environments and organisms.  At the end of
grade 3, students are introduced to the ways in which humans can be environmental activists with
a particular focus on water protection and our changing climate is touched upon as we look at
samples of environmental activism.  Students study energy and earth's materials in grade 4 and
analyze the advantages and disadvantages of renewable and nonrenewable resources and the
different ways sone contribute to the changing climate.   Finally, in grade 5, students are
introduced to both the causes and impacts of climate change in their ecosystem investigations.
Students choose a topic of interest that focuses on human impact within ecosystems and learn
from scientists working within these fields.  All of the topics connect in some way to climate
change and students learn about the ways in which humans contribute to our changing climate
and ways we can minimize our impact and work toward greater sustainability.

● Units on water, energy, weather and natural resources.

Here’s What Our Survey Data Says
There was no mention about climate change in either the teacher or student survey.  However,
several parents mentioned the importance of students learning about climate change:

● There is no teaching on climate change, the single largest impact that these kids will experience
in their lifetime. We are not setting them up well or helping them to learn early to change their
behaviors.

● I also would like to see some more robust learning around climate change and how the learning
of the natural world baked into the curriculum is impacted by our changing world. I think these
concepts are not really introduced and I would like to see our children making more connections
between the current topics they cover (trees, animals, nature, etc.) to the broader world.

Secondary

Here’s What We Are Doing
At WMS, climate change is an important topic in instruction related to the earth science
curriculum in grades 6-8. In 7th grade students take photos of the campus pond each month
throughout the school year and in class discuss, in the spirit of “think globally, act locally, ” how
what we do locally can have global effects. In 8th Grade Science, a 6-week unit is devoted to
climate change. This is based on a standard found in the 2016 standards found under the Earth
and Space Science standards. Students investigate many different data sets, use models to
understand the different phenomena and construct explanations using a Claim, Evidence,
Reasoning framework. There is a high level of student interest in this topic.

At WHS, currently, no dedicated Earth Science course is offered. In the earth science section of
the curriculum framework, there are four specific standards that relate directly to climate
change. Environmental Science, a full year course, is offered as an elective after students have
successfully completed either CP or Honors Biology and Chemistry. Much of this course centers
around climate change topics.  Additionally, the high school also offers a club dedicated to
environmental issues, Students for Environmental Action (SEA).
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What Are Other Districts Doing?
Four peer districts, Concord-Carlisle, Acton-Boxborough. Lexington and Lincoln-Sudbury  have
rearranged their sequencing to start with earth science/climate related courses.  At
Concord-Carlisle, all freshmen start with a course called “Planet Earth”.  This full year course
“examines the Earth’s place in the Universe, the forces that shape the planet, the anthropogenic
factors that affect the earth, and sustainable solutions to protect it.”  Students also participate in
service learning projects around these topics.  All Acton Boxborough freshmen participate in a
course called “Environmental Science.”  In this full year course, students explore “ how the
natural and human-caused interactions influence the earth, the environment, and climate.”
There is both lab work and field work involved in this course as well. Lexington’s 9th grade
course is called Environmental Earth Science and Lincoln Sudbury’s course is called Earth
Science.

Here’s What Our Survey Data Says
Similar to the elementary survey, there are not any climate science specific comments from
either teachers or parents, but there are several general comments that lend themselves to
climate science.

Parents
● Speakers to show the real life applications of science (High School)
● Connecting science to their everyday life, not sure the best way to do it. Loved that her teacher

talked about evidence and linked it to what kids see on social media. 2.) Developing critical
thinking and analysis. (Middle School)

Students
● To improve our WHS science experience, adding AP environmental science!  Or just more

climate related options.
● One suggestion I have is increasing real world education in science classes, including climate

change, etc.
● A challenge I have is that I am not very good at science outside of understanding global warming

and environmental issues.

Key Findings and Questions
A key strength of the elementary curriculum is involving students in investigating and designing
solutions to the impact humans have on the Earth.

While secondary science teachers weave instruction about human impacts on the environment
into our classes wherever appropriate, there is currently only one class, the elective
Environmental Science course, that features this content as its primary focus.

We would like to investigate the following question as we work towards improvement.  For this
study area, the key question is:

● Across K-12, what are some ways that we can deepen and broaden our instruction on
impacts of human activities on the environment?
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Q8. How are our teachers afforded professional learning experiences
in order to grow their practices?

Elementary

Here’s What We Are Doing
In the elementary school setting, Tuesday and Thursday afternoons are “team times” where the
team leaders can request curriculum specialists to come to the one hour meeting to either teach
about upcoming curriculum or to review curriculum that was just taught.  The K-5 Science and
Social Studies Curriculum Specialist also provides one-on-one consultation to teachers about
the curriculum and pedagogy.  The first Wednesday of each month is an early release day.
Some of these early release days are dedicated to the Office of Teaching and Learning, so that
curriculum specialists are able to hold a longer period of professional learning for designated
grade levels.  During the summer, workshops are also held that focus on particular content
areas.  Lately, the focus has been on creating new social studies curriculum,and  the majority of
the workshops have been focused on that content area.  During the summer of  2022, a half-
day workshop, focused on the Tower Gardens was held for five elementary teachers.

In social studies, there are a lot more opportunities for teachers to engage in professional
learning.  Unfortunately, there are not as many science professional learning opportunities
available for elementary teachers.  Massachusetts Audubon Society offers several summer
opportunities.  EDCO Collaborative, which used to offer science-focused professional learning,
was dissolved prior to the 2021-22 school year.

What Are Other Districts Doing?
Again, this problem is not unique to Weston.  In the job alike survey, respondents said the
following about what types of science professional learning experiences do their elementary
teachers participate in:

● One Grade Level Meeting (1-2 hours per year, sometimes only certain grades) focused on
science.  Instructional coaching is available if they seek it out.  Optional out-of-school workshops
are offered.

● None in the past 2 years - too much else going on. Looking ahead to next year, other initiatives
are taking all the PD time.

● During our K-12 Science Curriculum Review, K-5 teachers were provided regular faculty meetings
focused on the science practices and the new MA Science Framework.  Since then, as we
implement new or revised curriculum, we have had grade level workshops in which teachers gain
hands-on experience with the unit storyline and lessons.  In addition, we have started to focus on
claims and evidence in grades 4 and 5 and hope to extend this work down to grade 3 with the
help of Dr. Rebecca Katsh-Singer.  For many years we used a lab-site model to focus on the
integration of science and literacy and the use of science talks within the classroom.  We have
brought educators from TERC, Smithsonian's Science for the Classroom, and WPI to provide
workshop training and the K-5 Science Coordinator provides in-class coaching (when we are not
racing to keep up with Covid curriculum development).

● Nothing recent.
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Here’s What Our Survey Data Says
In the elementary teacher survey, teachers were asked about professional learning.  While a
little over 50% agreed that they were provided with opportunities to participate in professional
learning experiences that were useful and relevant, 44% did not agree with this statement.

Teachers were also asked about whether they had the skills, training and support to effectively
teach science.  75% of teachers felt like they had the skills, training and support needed to do
so.

Finally, one of the most important roles for the K-5 Science and Social Studies Curriculum
Specialist is to support teachers in the effective teaching of science.  This includes both content
and using the Science & Engineering practices. This support may take the form of team-related
consults, modeling, coaching or individual consults with either new or experienced teachers.
The K-5 Science and Social Studies Curriculum Specialist also participates in Visits of Practice.
Part of this visit involves using the Science Practices Continuum
(https://www.sciencepracticesleadership.com/uploads/1/6/8/7/1687518/instruction_continuum_v
8.pdf) , developed by Boston Colleges Instructional Leadership for Science Practices group.
The Curriculum Specialist uses this tool as part of a follow-up discussion on how students are
using the science practices and how to continue to move students along the continuum.
Classroom teachers have seen this as a professional learning experience in how to continue to
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institute the science and engineering practices in their classroom. As seen in the below graph,
teachers overwhelmingly felt supported by the specialist.

Secondary

Here’s What We Are Doing
The district affords teachers the time to meet within their departments at least once per month.
In the Science Department, some meetings are dedicated to teachers of grades 6-8, other
meetings to teachers of grades 9-12, and some meetings to the entire secondary department.
The secondary science teachers meet to discuss and implement district initiatives, as well as to
discuss issues related to science pedagogy and to review student data, including MCAS results.
Meetings in recent years have been dedicated to topics including  implementing distance
learning (during the early part of the ongoing COVID pandemic), lessons from COVID-era
teaching that can be applied to in-person teaching, exploring our personal grading philosophies
and how they influence our grading practices, grading for equity in science, clarifying the
requirements for teacher recommendation in science for students wishing to take Honors or AP
classes, effective science pedagogy, lab safety and waste management, and how to teach
engaging labs at different levels. The teacher data suggests that there is room for improvement
with respect to the professional learning experiences we offer.

Aside from the professional learning experiences that are offered either at the school or
department level, many teachers actively participate in professional development activities
related to science teaching and learning outside of the district. For example, many of our
teachers take classes on either science pedagogy or science content in their personal time, or
participate in professional activities related to science such as attending conferences, MCAS
item analysis and policy discussions, AP grading and content development, biotechnology
initiatives for schools and much more. The district has been quite willing to excuse science
teachers to pursue worthwhile opportunities during school hours to the benefit of our students.

Here’s What Our Survey Data Says
Weston Middle School Science Teachers and Weston High School Science teachers were
asked about the opportunities to do professional learning.
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This graph shows that while over two-thirds of the teachers agreed with this statement, almost a
third did not feel that they are provided with opportunities for professional learning that is useful
and relevant to their teaching.  In the open comments, there are several that are specific to
professional learning:

● Are we following the frameworks? Professional development resources. Science practices.
● Give the science team more time to develop the curriculum.
● We need to continue to work on improving achievement for all students.
● differentiating instruction, meeting the needs of students from diverse backgrounds and

experiences.
● Opportunities for student and teacher collaboration/interdisciplinary work

Key Findings and Questions
At the elementary level, prior to the pandemic, there were on-going professional learning
opportunities for teachers to engage in science activities.  Since the pandemic, there has been
less emphasis on the teaching of the practices and science inquiry and more time dedicated to
reviewing lessons.

Secondary school science teachers pursue many opportunities outside of WPS to improve their
professional practice. While we are afforded a reasonable amount of department time, that time
is entirely used for team collaboration and district initiatives. We need time to discuss science
teaching in general, preferably with outside experts who are leaders in the field.

We would like to investigate the following question as we work towards improvement.  For this
study area, the key question is:

● How do we obtain and make time for high-level professional learning about science
content and pedagogy?
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Q9. How do we leverage community and informal science learning
experiences?

The National Science Teachers Association (NSTA) states in a position statement the
importance of informal learning environments. “These diverse opportunities can help learners
understand the relevance of science to their lives, the depth and breadth of science as a field of
inquiry, and what it might be like to choose to do science in the world, either as a professional or
a hobbyist. These experiences may also provide important and unique opportunities to engage
students who come from communities historically underrepresented in the sciences.” (NSTA
Position Paper on Learning Science in Informal Environments).

Elementary

Here’s What We Are Doing
At the elementary level, students engage with outside experts and informal learning
opportunities consistently throughout their K-5 experience. With Case Campus being the central
focus of the K-5 science curriculum, informal science educators from Zoo New England, Drumlin
Farm, and The Caterpillar Lab regularly enhance our curriculum.  Employees from the Town of
Weston, such as the Conservation Agent, the Sustainability Director and members of the Town
Engineering department also help students connect the learning in the classroom to what is
happening in Weston.  We are also very fortunate to have Lands Sake Farm, a non-profit farm
located across the street from Case Campus also serving as an enhancement of our curriculum.
Students in Grades Kindergarten, Grade One, Grade Two, Grade Four and Grade Five all
participate in Lands Sake Farm educational programs ranging from one to three times a year.  A
list of all K-5 informal learning experiences can be found in Appendix C.  In all our informal
learning experiences, students participate in programs class by class, instead of participating in
a whole grade level assembly.  This provides students with the opportunity to interact with
scientists on a more personal level.

Additionally, as part of the Weston Parent-Teacher Organization (PTO), there is a STEM group.
This group consists of Weston educators, parents and community members.  During the school
year, this group sponsors several events.  (This has been somewhat curtailed during the height
of the COVID-19 pandemic).  Traditionally, this organization has sponsored a theme based
STEM Night in the November timeframe.  At this event, experts from the local community and
students from Weston Middle and Weston High Schools, create stations for elementary students
and their families to cycle through.  In June, the STEM PTO also held a STEAM Day at Field
School.  This day also consists of stations that both community members and experts run for all
the Grade 4 & Grade 5 classes. The day also usually included a keynote speaker and a closing
ceremony.

As far as school-sponsored after school activities at the elementary school, students at Field
School have the opportunity to participate in a coding club and the Green Team. The coding
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club runs three sessions a year and focuses on students learning to program and design Lego
We-Do robots.  The Green Team is involved in various initiatives at Field School, ranging from
the planting of gardens to informing students about lunch waste. There are many after school
programs also conducted by Lands Sake Farm that students can participate in. Finally,
Puddlestompers is another after school program that is sponsored by the Weston Recreation
Center.

Here’s What Our Survey Data Says
Survey results from both the parents and students, indicate the positive experience that the
informal science experiences have provided.  Out of 104 parent responses, 10 percent
mentioned that Lands Sake Farm was a positive experience for their students.  16.4% of
parents also stated that the animal experiences were also memorable experiences for their
children.  Also, 3.9% of the parents stated the use of outside experts was a standout experience
for their children.

Students in Grades 3, 4 & 5 were also surveyed about their most memorable learning
experiences while in elementary school.  For Grade 3 students, 23.7% said turtles, 21.5% said
caterpillars and 12.9% said frogs.  In Grade 4, 19.7% said turtles, 13.6% said frogs, and 3.4%
said caterpillars.  In Grade 5, 19.5% of the students said turtles, 6.8% said frogs and 3.4% said
caterpillars.  While all three of these organisms are studied in detail in the classroom, wood
frogs are introduced in kindergarten by a field biologist from Zoo New England, caterpillars are
introduced in grade 2 by a lepidopterist, and the head-started turtles are introduced by the Zoo
New England Field Conservation team. Having these experts come in and introduce these
creatures appears to have a profound impact on our learners, even years after the experience.

Secondary

Here’s What We Are Doing
In our secondary schools, informal science learning experiences include field trips during the
school day, but field trips are not the only way we have leveraged community and informal
science learning experiences to improve science learning for our students. Prior to COVID, field
trips in science took the form of either individual classes going on a field trip targeted to the
specific course content (e.g., Anatomy & Physiology visiting the Human Bodies Experience at
the Boston Museum of Science) or entire grades leaving school to have an exceptional
experience out in the Greater Boston Area (e.g., 11th grade chemistry classes visiting a local
biotechnology company). Field trips have often been planned and implemented with support
from the STEM Council, a subcommittee of the PTO. Internal field trips have also been a tool we
use to expand our students’ science education with a notable example being annual visits by Dr.
Zarin Machanda, a Tufts University Professor who studies social interactions in chimpanzees,
who gives a lecture on the evolution of social interactions in the great apes. There are also field
trips that happen as a regular part of science courses each year. For example, the
Environmental Science course goes kayaking on the Charles river in the autumn each year.
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Since COVID, the number of field trips in science has declined (out of necessity at first, but has
not returned to pre-pandemic levels as of yet), but other activities have taken place in their
stead. For example, there was a very successful symposium on COVID and vaccines during the
2020 - 2021 school year, with a symposium on artificial intelligence planned for the winter of
2023. This year, we ran an Astronomy Night for the entire district at WHS at which local amateur
astronomers and a speaker from the Hayden Planetarium educated and delighted over 100
attendees. Astronomy Night will be a regular annual event moving forward and we hope that our
upcoming symposium, if successful, will launch another venue to allow students, their families,
and community members to come together to discuss and experience science under the
auspices of the Weston Public Schools.

Finally, there have been several June Academy classes offered, sometimes by faculty outside of
the high school Science Department, that have allowed students to have experiences in science
outside of the offerings listed in the Program of Studies. June Academy courses in science have
included computer building, topics in forensic science, botany, and bird watching. This spring
two members of the Science Department faculty hope to offer a June Academy course on
opportunities to see real science that is occurring in the Greater Boston and local New England
area.

Here’s What Our Survey Data Says

Teachers
In the survey of the middle and high school teachers, there was not any mention of informal
science experiences. Parents and students were both asked about what could improve their
science experiences. Those comments are included below.

Parents
On both the middle and high school parent survey, parents were asked about how their child’s
science experience could be improved.  The following are comments that relate to informal
science learning experiences:

● More outdoor and naturalist based education should be part of the curriculum. We are so lucky to
have schools surrounded by natural beauty, various ecosystems, and yet some lessons have
been inside that could be outside.

● Speakers to show the real life applications of science.
● More Biology field trips would be great . Sanctuaries , state parks etc

Parents did also recall some of their favorite K-12 experiences as being their elementary school
experience with the vernal pool, turtles, field trips and the STEAM Day at Field School.

Students
● More field trips!  We didn’t get much opportunity to do so because of the pandemic.
● More field trips please!
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Key Findings and Questions
At the elementary level, all grades engage in informal science learning experiences, including
experts coming to classes and students traveling to outside locations.

At the secondary level, the rigors of the curriculum and the limitations of the schedule make
having science experiences outside of the classroom challenging. Teachers would likely argue
that we do enough field trips given the constraints, while some parents and students argue that
we should do more. It seems appropriate that we consider some form of science experience for
all WHS students that could provide a memorable experience for our students.

We would like to investigate the following question as we work towards improvement.  For this
study area, the key question is:

● How do we balance disruption caused by removing secondary students from school
against the benefits of having a truly memorable science experience outside the
building?

● How can we best bring diverse science perspectives into our classrooms?

APPENDICES

(If you are reading the PDF, these are included in a separate document linked HERE.)

Appendix A: Best Practices in Science:
https://docs.google.com/document/d/1dK2Nlnq3xZ5TnefN5LMO3pAPvO3prUGYYAGwoIJduSg/
edit?usp=sharing

Appendix B: K-5 Storylines:  Overview of K-5 Curriculum and Case Campus Connection:
https://docs.google.com/document/d/1tpKmps8AWBU7CrhnR_XBqrPhiOKxIg-Z_S8AdXC9xJc/e
dit?usp=sharing

Appendix C: List of K-5 Informal Learning Experiences:
https://docs.google.com/document/d/1Xv_MQCYOiDeWroda30SSa-P3wtS2tVjoJsjFgk9xTE4/ed
it?usp=sharing
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