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Summary of Subcommittee Work
For the 2016-17 school year, a subcommittee of Science 
Educators and Leadership met monthly to examine curriculum 
and instruction internally and develop an action plan to migrate 
to the new Massachusetts Science and Technology/Engineering 
Curriculum Frameworks.

The committee focused on the following:

● SWOT analysis of current curriculum and instruction

● Review of the new Frameworks, noting general trends 
across the new format and content



Summary of Subcommittee Work
● Analysis of historical data for Duxbury Students’ MCAS 

achievement  in Science and Technology/Engineering

● Review of student work from across K-12, representing the   
current Science Curriculum

● Review of current research studies on inquiry-based 
learning methods

● Evaluation of available curriculum materials and their 
alignment to the new standards. 



Pedagogical Shifts in 2016 STE Standards

2016 Massachusetts Science and Technology/Engineering Curriculum Framework



Engagement
“Students need regular opportunities to experience the dynamic, interdisciplinary 
nature of science and technology/engineering. Curriculum and instruction should 
instill wonder in students about the world around them through engaging and 
exciting learning experiences. Students should develop a passion about the natural 
and designed world and model the inquisitive, analytical, and skeptical nature of 
science. These goals can only be achieved through a rich and varied STE curriculum 
that includes thoughtful hands-on and minds-on activities, laboratories, 
investigations, and design challenges. Students take ownership and responsibility 
in their learning when they have a role in making decisions and reflecting on their 
learning. Active engagement in learning promotes a “growth mindset” that allows 
students to feel they can access content and develop skills, and thus succeed in STE. 
Instruction designed for student engagement is key to achieving this.”

2016 Massachusetts Science and Technology/Engineering Curriculum Framework



Science and Engineering Practices
Science and engineering practices include 
the skills necessary to engage in scientific 
inquiry and engineering design. It is 
necessary to teach these so students 
develop an understanding and facility 
with the practices in appropriate 
contexts. The Framework for K-12 Science 
Education (NRC, 2012) identifies eight 
essential science and engineering 
practices: 

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

2016 Massachusetts Science and Technology/Engineering Curriculum Framework



Scientific Inquiry and Engineering Design 
as Holistic and Dynamic Processes

2016 Massachusetts Science and Technology/Engineering Curriculum Framework





Timeline for testing - MCAS 2.0 

2016 Massachusetts Science and Technology/Engineering Curriculum Framework



Testing format

2016 Massachusetts Science and Technology/Engineering Curriculum Framework



Curriculum Review Cycle - science
 2016-2017 2017-2018 2018-2019       2019-2020          

Review
(16-17)

❖ Subcommittee formed and met frequently/internal review
❖ Outside consultant review
❖ PD to unpack change in standards

Develop
(17-18)

❖ Summer work to begin realignment of content and materials

❖ PD to introduce shift in content

❖ Review/pilot materials and resources

❖ Subcommittee reconvened

❖ Decision to adopt Elevate program K-5

❖ Decision to follow MA Science/Tech scope and sequence for DMS 

Implement
(18-19)

❖ implement new program & MS scope and sequence

❖ PD to support new programming  and inquiry

Integrate
(19-20)

❖ Summer mapping

❖ Connections across 

subjects

❖ PD to respond to MA 

MCAS test redesign



What is Going Well
Elementary
● Earth, physical, life science kits are a good starting point

● STEM kits—Engineering is Elementary are great

● Purchase of Spheros and MakeyMakey inspire invention 

and creativity with computer based technologies

● Nonfiction books - including science in small group 

literacy instruction.

● Inquiry based activities. Students involved in conducting  

investigations, collecting & analyzing data, making & 

using models, and obtaining &  communicating 

information.  



What is Going Well
Elementary
● Switching classes in grades 4 and 5 ensures time is 

set aside for science

● New standards are more hands on

● K-5 Science Fair is a successful annual event with 

high participation rates

● Museum of Science and New England Aquarium 

presentations are great

● New pond at Chandler provides new environment 

to teach science topics 



What is Going Well
Secondary  
● DHS offers a variety of classes including many options 

and electives

● A rigorous foundation is in place from DMS up to DHS

● DEF funded the STEM program at DMS

● Students designing investigations, recording & using 

data, asking questions & applying scientific 

understanding to solve problems, designing & improving 

prototypes, constructing explanations, and obtaining & 

communicating information.



What is Going Well
Secondary  
● Teachers collaborate and willing to try new things

● MCAS and AP exam results are consistently strong

● Robotics program at DMS and DHS

● Teachers have freedom in classroom to build lessons

● Technology is widely available through 1:1 access to 

laptops in grades 7-12 and a laptop cart in every grade 6 

classroom

● Technology Education is its own class

● Common assessments are in place 



Committee recommendations
Elementary
● Unpack standards during summer 2017
● Provide time for discussion of new standards and 

simultaneous progress in literacy and science
● Provide professional development focused on 

inquiry-based instruction
● Add inquiry and learning experiences that tie 

together content and practices in science and 
engineering

● Inventory and determine necessary materials



Committee recommendations
Elementary
● Re-align materials with new standards
● Pilot/select new curriculum materials
● Consider developing core of lab science teachers 

to host peer visits
● Tap local expertise and resources
● Create transition plan to prepare for state test



Committee recommendations
Secondary
● Use curriculum crosswalks to identify new 

standards and eliminate redundancy 6-12
● Develop a coherent learning sequence through 

integrated curriculum in the middle school
● Integrate more phenomenon-based, inquiry 

driven lessons in all grades
● Integrate science practices into all courses
● Provide curriculum-based professional 

development 



Committee recommendations
Secondary
● Align and connect learning experiences vertically 

that build skills and increase depth of learning
● Purchase up-to-date curriculum materials and 

texts 6-12
● Expand integration of more reading and writing to 

demonstrate understanding
● Increase opportunities for middle school student 

to take STEM courses



Action Steps 
Elementary  

✔ Unpack standards during the summer of 2017
✔ Determine what materials are needed and Inventory 

current materials
✔ Realign material with 2016 MA STE standards
✔ Provide time to talk and discuss new standards
✔ Consider a pilot of materials
✔ Consider creating a leadership team to explore 

programs
✔ Leverage training from summer DEF grant



Action Steps 
Elementary  

✔ DEF Grant funded Alden Makerspace for design 
and inquiry as well as robotics

✔ Create transition plan involving 3rd, 4th, 5th to 
prepare for state test (2017-2019)

❏ Provide professional development focused on 
inquiry based instruction (2018-2019)

❏ Discuss how to continue progress in literacy and 
science simultaneously (2018-2019)

❏ Establish common criteria for 
selecting/developing instructional materials and 
resources (2017-2018)

   

  



Action Steps 
Secondary  

 

✔ Consider and decide on middle school curriculum 
✔ Analyze and organize frameworks to find common 

themes

❏ Integrate engineering frameworks into science 

courses

❏ Eliminate redundancy in labs/content

❏ Eliminate introduction to science units

 



Action Steps 
Secondary  

 

❏ Make curriculum maps more robust and better 

aligned with what happens in the classroom

❏ Form a secondary curriculum committee to 

continue work  

❏ Focus professional development on standards and 

science practices

 



Action Steps 
For further discussion by science committee

 

❏ Tap community resources for expertise
❏ Consider developing core of lab teachers in science as 

we did in reading
❏ Consider having these core lab teachers host peer visits
❏ Tap local resources such as MIT, Museum of Science, 

Island Creek Oysters
❏ Provide recommendations of summer activities to 

parents
❏ Create digital library for district science curriculum 

(maps, guides, units, lessons, assessments, resources)



Action Steps 
For further discussion by science committee

❏ Establish a Science Leadership Team for vertical 
articulation, K-12

❏ Create opportunities for Science Teacher Leadership


