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Vision
To create a world-class educational system that
gives students the knowledge and skills to be
successful in college and the workforce, and to
flourish as parents and citizens

Mission
To provide leadership through the development
of policy and accountability systems so that all

students are prepared to compete in the global
community

©MDE - Office of Secondary Education

The new science standards were created and developed to correlate with the vision
and mission mandated by the State Board of Education.
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Ensuring a bright fiture for every child

1. All Students Proficient and Showing Growth in All
Assessed Areas

2. Every Student Graduates High School and is Ready for
College and Career

3. Every Child Has Access to a High-Quality Early
Childhood Program

4. Every School Has Effective Teachers and Leaders

5. Every Community Effectively Using a World-Class Data
System to Improve Student Outcomes

6. Every School and District is Rated “C” or Higher

©MDE - Office of Secondary Education

The Mississippi College- and Career-Readiness Standards for Science also
correlates with numbers 1, 2, 3, 4, and 6 of the State Board of Education’s goals.
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The objectives of this session are to:

» learn answers to frequently asked questions (FAQs);

« examine the new science standards introduction;

* compare the old standards to the new standards;

» explore the major dimensions of the science standards;

* investigate a grade-band sample activity to use as a
model to plan other lessons;

» use crosswalks to compare previously used teaching
strategies to the new standards.

©MDE - Office of Secondary
Education
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Developed by a team of MS educators (K-College)

Used Resources from the following:

» State models: South Carolina (2014), Alabama (2015),
Massachusetts (2016), and Virginia (2010)

A FRAMEWORK FOR,

+ National Research Council’s A Framework for K-12 setenoucson RO
Science Education: Practices, Crosscutting Concepts, EDUCATION
and Core Ideas (2012) =y
(informed Next Generation Science Standards-NGSS)

+ National Assessment of Educational Progress (NAEP)

* The Trends in International Mathematics and Science Study
(TIMSS)

* ACT College- and Career-Readiness (CCR) Benchmarks

©MDE - Office of Secondary Education

The major document used was the National Research Council’'s (NRC) Framework
for K-12 Science Education. This document was the major reference for the Next
Generation Science Standards (NGSS) but the task force used this document to
write specific MS standards. Some overlap with NGSS but the MS standards are
unique for Mississippi. The writing task force also used state standards that used
the NRC document and are rated high in the Fordham’s State Standard rating.
The Writing Task Force used the NAEP Framework for Science and the NAEP
Framework for Technology and Engineering as a resource. MS Standards are
aligned with NAEP standards.

The Trends in International Mathematics and Science Study (TIMSS) is an
international comparative study of student achievement. These were used as a
reference.

The ACT CCR Benchmarks were used for science and reading skills needed per
grade level and high school courses. This document’s objectives and skills were
the basis of the new 0.5 credit course, Foundations of Science Literacy, that is new
for high school students.
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A Framework for
K-12 Science Education
Practices, Crosscutting Concepts, and Core Ideas

A New Vision for Teaching and
Learning

+ Science for ALL Students

» Coherent Learning

Three Dimensions

 Scientific and Engineering
Practices (SEPs)

» Crosscutting Concepts (CCCs)

* Core Ideas (DCls)

©MDE - Office of Secondary Education 6

The National Research Council’s research has been used to formulate most of the MS
Science Frameworks from 1996 forward.

Using their research is not new to Mississippi but the 2012 book introduces methods for
teaching science that are very different from all of our other science frameworks.
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+ The MS CCRS for Science are goals that reflect what a
student should know and be able to do.

* This document does not dictate a manner or methods of
teaching.

* The standards in this document are not sequenced for
instruction and do not prescribe classroom activities,
materials, or instruction strategies.

* The standards will be piloted during school year 2017-
2018 with full implementation during school year 2018-
2019.

©MDE - Office of Secondary Education 7

This is from the introduction on page 11.
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How will new standards impact Grades 5, 8,

Biology tests?

» The test questions for 2017-2018 will be based on the
2010 MS Science Framework.

* The tests in 2017-2018 will have field-test items from the
2018 MS CCRS for Science.

* The new assessments should be in place beginning in
SY 2018-2019. This test will be based on the 2018 MS
CCRS for Science. There will be a new blueprint and
new items developed.

» The Office of Student Assessment will provide more
details as they become available.

©MDE - Office of Secondary Education

Additional info — For the 2019 new tests, Grade 5 will be based on Grade 5 standards and
performance objectives. This will be the same for Grade 8 and Biology. There will not be a
grade band (3-5, 6-8) assessment.
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What about new science textbooks?

* Year of adoption for science is 2017-2018
* Meetings will begin on the state level in the early fall.

* Local Textbook Coordinators for each district will work
with a local selection committee to look at the science
textbooks that passes the state committee evaluation.
Work with your district textbook coordinator for more
information.

©MDE - Office of Secondary Education 9
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2010 MS Science Framework 2018 MS CCRS for Science

21 Science Courses 13 Science Courses

Courses Retired:

Organic Chemistry, Introduction to Biology, Biology II,
Microbiology*, Biomedical Research*, Geology, Astronomy*,
Aerospace Studies, Spatial Information Science*, Field
Experiences

* Course with asterisk can be offer after 2017-2018 through application process
New Courses:

Foundations of Biology (replaces Introduction to Biology)
Foundations of Science Literacy (inquiry course containing
objectives from ACT College and Career Readiness
Standards)

©MDE - Office of Secondary Education 10

For High School: We have reduced the number of course offerings from 21 to 13. Some
of the courses are totally retired but many have been reformatted or are being offered
through another venue such as, Dual Enrollment Courses, Dual Credit Courses, AP Courses,
the Project Lead the Way Initiative, and Career and Technical Education (CTE) courses.

(CTE Curriculum Courses (Polymer Science, Horticulture, Engineering, Forestry, Health
Sciences, various Agriscience courses); We are working on a process to allow districts to
submit a yearly application requesting permission to offer Advanced Topics in Science for
the courses of Microbiology, Biomedical Research, Astronomy, Spatial Information Science.
More information to follow.

New Courses: Foundations of Biology replaces Introduction to Biology and has increased
rigor with research and reading woven into biological topics

Foundations of Science Literacy will require the students to research, plan, and conduct
experiments while improving scientific literacy and thinking skills by using sample ACT
science passages to analyze and interpret data, graphics, and experimental designs.

10
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The resources below will be available for teachers
in the following location:
MDE Science Homepage: http://www.mdek12.org/ESE/science

Crosswalks for grade bands (almost ready to post)
Materials from the summer 2017 workshops

Resource Guides — will need YOUR help to compile great
resources per grade!

Parent Guides (being discussed)

Webinars (being discussed for monthly after school sessions
— organized by grade band groups)

©MDE - Office of Secondary Education 1"

We are working to change the MDE webpage in the fall.

MS CCRS for Science - Summer 2017

11
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http://www.mdek12.org/ESE/
science

IN THIS SECTION

™

Matn ang science Partnersnips (M 5P|

e et st Fr MSP,

i, Stae MSP Direcior, i e i Eonct 125 o (601} 358

‘2010 MIBHIBHIDI $CI8 S Framewory

stangaras tor sciencs (2018)

AN SATR2 Biology] Resources

©MDE - Office of Secondary Education

The MDE science homepage will be updated frequently with new resources for the new
standards. To keep up-to-date on science, join the MS Science Educators Listserv

(under Resources).

Information can be found for the K-12 Science Specialist, the Professional Development
Coordinator, as well as the new standards, professional organization, Math and Science
Partnerships, Instructional Resources including a link to Safety policies and documents.

12
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Home About MDE News. M5 Schools

Mizsissippi Department of Education Blogs

MDE Hot Topics

= Charter Schools
* Early Leaming Collaborafive Act
+  Every Student Succeeds Act (ESSA)
* Graduation Options
» Literacy-Based Promotion
Gollege and Career ready Standards

be Board of Education Strategic Plan
* Resding and State Standards Educator Resources
» Siate Board of Education Policy Manual

uississeer  MMIDE Home Page

Reports Fublic Notices Careers Contact Us

MDE News

MDE Announces Loftery for Special Needs
Scholarship Program Applications
Jul 07, 2017

M ajority of Early Learning Collaborafive
Students Exit Pre-K Ready for
Kindergarten

Jul D5, 2017

MDE Sets Communiiy Meefing on the
Mississippi Succeeds Sfudent
Achisvement Plan

Jun 28, 2017

©MDE - Office of Secondary
Education

lect MOE Office

Dr. Carey M. Wright
State Superintendent of Education

For infermation and updates
from Dr. Carey Wright, State
Superintendent, click here.

MDE Quick Links

» Mississippi State Board of Education Members
= Pr nal Development Calendar
* Request Professional Development

sippi School Superintendents
sippi Board of Education Agenda
=ippi Exemplar Uinits and Lessons
sippi Virtual Public School

sippi E-Leaming for Educators

13

Note the location of the Professional Development Calendar, the “Request Professional
Development”, and EdUpdate links. Your district can request professional development on

science by the Professional Development Coordinator for science.

MS CCRS for Science - Summer 2017

13
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14
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Part One Directions:

» Working in groups at your table, use pages 10-
16 of the new science standards (Introduction) to
answer the questions in a Kahoot Quiz.

* Go to Kahoot.it. Enter the Game PIN.

» Answer each question, one at a time, as a
group. You have 30 — 60 seconds per question.

» Be prepared to share and discuss findings after
each question.

©MDE - Office of Secondary Education 15

15
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Part Two Directions:

» Working with your group, use the Grade 5 2010
Science Framework pages and the Grade 5
2018 MS CCRS for Science pages.

« Take 5-7 minutes to quickly compare the two
documents and make a list of organizational
differences on the back or bottom of the pages.

» Be prepared to share and discuss findings.

©MDE - Office of Secondary Education 17
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“PHYSICAL SCIENCE
Compeiemsy
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2010 MS Sclence Framework Layout
(GRADE FIVE)

w

n

o

™

©

of the prop of objects and materials, pesition and

k. M P
motion of objects, and transfer of energy to explain the physical workd.

Determing how the pfﬂmﬂlﬁﬁ of an ﬂn’!l’.l affect how  acts and iNleracts.
(DOK 2)
=

bestwreen eh s, comp . and mixures and belwesn
chemical and physical changes (e g, gas evalves, color, andiof femperature
changes) {DOK 2)
Iwestigate the mobon of an object in berms of its position, direction of molion,
and speed [HOK 7)
= The relative positions and movements of objects using points of reference
(distance vs. lime of moving objects)
» Force raquired 1o move 3n Object 1sing appropnate devices (& q , spring
seale]
- \.ran:ssm that atfect speed (& g , ramp helghtiength/surface, mass of
object,
. I—ﬁjp.mg af an unbatanced force on an object's motion in terms of speed and
directon

. Calegorize examples of potential energy as gravitationsal {e.g,, boulder on a hill,

child on a shide), elastic (e.g., compressed spang, slingshot, rubber band), o
chemical {e g, unlil match_food).  (DOK 2)
Differentiate between ine properties of Bght as reflection, refraction, and
absorplion, (DOK 1)

» Image refiected by a plane mimor and a curved-surfaced mirror

» Light passing heough air o waler

= Optical tools SUCh a5 prsms, lenses, mirrors, and eyeglasses
Describe physical properlies of maller {e.g., mass, densily, boiling point, reezing
point) ncluding mixtures and solutions. (DOK 1)

= Filtration, silting, magnetism, evaporation, and flotation Mass,

» densily, boiling point, and reezing point of matter

» Effects of lemperature changes on the solublity of substances

. Categornize matenals as conduciors or insulatlors and discuss their reallife

applications (e.g., building construction, clothing, animal covering), (DOK2)

Out with the Old
2010 MS Scienc

MS CCRS for Science - Summer 2017

No grade level/course
reference, except the
first page of the
competencies.
Document was hard to
use & lacked flow.
Objectives appear as a
list and are often not
grouped in similar
content.

Bulleted topics under
objectives were
confusing for teachers.

©MDE - Office of Secondary Education 18

2. B and f objective reference is matter. (They are not grouped together. If a school/district
does not have a pacing guide, the teaching of objectives may not flow and make sense to

the students.)

18
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MS CCRS for Science Layout » Science content is better
- organized.
Disciplieary Core kea
L :Physca sience | Forioe G| T
oD RV Pl sdences = mm | o Conceptual understanding is
e drcid by s oo, Thise i ot e eaed s gy o AR featured before each standard
T e . + Performance objectives are
TUpEEA  Students will an f the physieal of matter. H H
i’@{Jc:u-ﬂ.;nu.‘e.:!u.::e|;.x.--r-r..-u:,'r:.-n:.:r..a':looes(nkb‘uxphvs-rnrmncnmv.’n[mwnd Wr!tten In Compllete .Sentences
P55AT mn"wfws" ond interpret dito from measurements of the physical properties of salids, US|ng SEPS aS |an|ry VerbS.
i 3 .., volume. shape, movement, and spacing af particies) . .
| s e et e e, Performance objectives
ity e O, g o e e contain clear expectations of
P.5.5A4  Make and test predictions obout how the density of an object affects whether the object . .
|_RESAS ;‘::’ﬂ\:rnlm\?::;r::\::;{::;fl"rx:ﬁeneluewbiicmre.qumup.mm.mc.rhmj SCIence Concepts & SkIIIS
== :T::f',":;‘%f;:::::'2:;.3;‘:,"}2’:.:,:1:::’;L::?’:’E::;f:“n";‘?;;,”,;‘:?;"m'?’_\“‘“’“ required for mastery.
o l==] o Engineering Design objectives
. 5.5A.1 . (Pt e G ’ - .
N are marked with an asterisk (*)
et for K-8.

©MDE - Office of Secondary Education

The identification numbers for the grouping, the standards, and the performance objectives
seem difficult to understand at first, but these are specific and more organized than any
previous science framework. Conceptual Understandings are general information about
each standard and performance objective. The SEP language is highlighted in red text in this
view- teachers should encourage students to use any of the eight practices needed to
explore and investigate each concept. Ex: P.5.5A.2, students may need to plan and conduct
an experiment prior to analysis of measurements to determine physical properties of
matter.

Bullet 5: Engineering design process is a series of steps that the student engineers will
follow to come up with a solution to a problem.

19
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3-5 Grade Band Overview Example
GRADES 3-5 OVERVIEW

Upper elementary is a pivotal time to enhance students’ scientific literacy and active engagementin science
and engineering practices. Students use their experiences from structured investigations in kinderganen
through grade two to begin planning their own investigations to answer scientific questions. Because
science foundations created at this level are key in developing students for college and career readiness,
‘The cultivation of opportunities for inq. activities and that Pl B solving
and the engineering design process is critical

The standards for Grades 3-5 have been developed around the following crosscutting concepts or themes

* Grade3- Within
# Grade 4 - Energy and Change Themes for Grades 3-5

+ Grade 5 Interdependence of Systems

In grade three, students are expected to engage in the enginesring design process and conduct research
and communicate their understanding of each standard in a varity of ways. In grage four, students will
«observe, research, and conduct investigations to discover pattems related to energy and change in the
world around them. In grade five, students will model, provide evidence to support arguments, and obtain
and display cata about relatianships amang a variety of systems. As a result of this yearlong study,
stugents will gain CoNtant knowledge and tools To provide evicence and sUPPOTT arguments about the wWavs
SYSTEMS 3Cross content areas are interconnected and interdependent,

The seven crosscutting concepts (patterns; cause and effect; scale, proportion, and guantity; systems and
system models; energy and matter; stricture and function; and stability and change) are strengthened in
the appropriate context of the core science content through hands-on instruction inthe classroom.

SEPs are in life science, physical science, and Earth and space science. The SEPs are designed so that
students may develop skills and apply knawledge to solve real-life prodlems. While presented as distinct
skillsets, the averlap and as students explare the science
concepts. Some examples of specific skills students should develop in grades 3-5 are listed below.

1. Ask questions to predict how natural or man-made changes in a habitat cause plants and animalsto
respond in different ways, including hibernating, migrating, responding to light, death, or extinction
(e.2, seaturtles, the dodo bird, or nocturnal species)

Develop and use models to explain the unique and diverse life cycles of organisms other than

"

©MDE - Office of Secondary Education

Example of 3-5 Grade Band Overview

We have grade band overviews for K-2, 3-5, 6-8, and 9-12.

The grade band overviews contains specific, grade-appropriate explanations for content,
crosscutting concepts, science and engineering practices, and engineering design.

Note that each grade content for K-8 is developed around a theme.

Grade Five’s Theme is “Interdependence of Systems”

21
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9-12 Grade Band Overview Example
GRADES 9-12 OVERVIEW

The high school curriculum provides essential preparation for all students in Grades 9-12. This experience
should promote the di P 1tof q ientificknowledge to allow students to make informed,
critical choices and to succeed in both the workplace and in postsecondary courses.

Contentstandards are integrated with scientific and engineering practices (SEPs), cross-cutting concepts,
and the use of technology to connectinformation gathered through scientific investigations with real-world
applications and engineering solutions to human problems. The nature of science and historical
perspectives are critical to understanding the foundation and processes of science, regardless of the
scientific discipline.

The eight SEPs should not be considered a stand-alone set of practices, as previously presented, but rather
incorporated throughout the set of content objectives. The SEPs are designed so that students may develop
skills and apply knowledge to solve real-life problems. While presented as distinct skill sets, the eight
practices intentionally overlap and interconnect as students explore the science concepts.

The core science content utilizes hands-on classroom instruction to reinforce the seven crosscutting
concepts (i.e., patterns; cause and effect; scale, portion, and quantity; systems and system models; energy
and matter; structure and function; and stability and change).

The National Academies’ (2012) research-based findings state that “the actual doing of science or
engineering can pigque students’ curiosity, capture their interest and motivate their continued study...” (p.
42). Science curricula should actively engage students inlearning through scientific investigations. Atleast
30% of the course should be dedicated to laboratory experiences, including, but not limited to:

« field studies and field trips
+  manipulatives and model
* guided experimentation

©MDE - Office of Secondary Education

22

Here is an example of 9-12 Grade Band Overview.

There are no themes here because each course is built around the content. The Disciplinary
Core Ideas, (DEls) are different from K-8 and based around course content. SEPs and
crosscutting concepts should be used in 9-12 courses.

22
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9-12 Statement about SEPs for Inquiry and Laboratory Extensions

MS CCRS for Science - Summer 2017

Overarching (start to finish) SEPs for Inquiry Extension of Labs

following:

appropriate form.

Ask questions to generate hypotheses for scientific investigations based on empirical evidence and
observations and/or ask questions to clarify or refine models, explanations, or designs.

Plan and conduct controlled scientific investigations to produce data to answer questions, test
hypotheses and predictions, and develop explanations or evaluate design solutions, which require the
0  Identify dependent and independent variables and appropriate controls.

0 Select and use appropriate tools or instruments to collect data, and represent data in an

0 Analyze and interpret various types of data sets, using appropriate mathematics, in order to
verify or refute the hypothesis or determine an optimal design solution.

0 Construct an explanation of observed relationships between variables.

0  Communicate scientific and/or technical information in various formats.

©MDE - Office of Secondary Education

23

Each course in high school has this box at the end of the standards — Overarching SEPs for

Inquiry Extension of Labs

This explains how the student should use the SEPs in designing and conducting an

experiment.

Teachers are encouraged to utilize SEPs in all high school courses with experiments and

other types of classroom activities.

23
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Major Dimensions of the MS CCRS for Science

Disciplinary Core Ideas
(This is the organization of the
three content strands for Grades

Science and K-8.)
Engineering Practices
(These represent a more Life Sciences Crosscutting
complete, holistic and accurate 1. Hierarchical Organization Concepts
view of scientific activity.) 2. Reproduction and Heredity (These are the unifying
3. Ecology and concepts across all science
« Ask questions and define Interdependence content strands.)
problems 4. Adaptations and Diversity

Develop and use models
Plan and conduct

Patterns
Cause and effect:

Physical Sciences

investigations Mechanism and ex| i
i o planation
« Analyze, interpret, graph, and 5. Organllzatlon of M.atter and - Gunle prezelen,
present data Chemical Interactions quantity
* Using mathematical and 6. Motions, Forces, and « Systems and system models
computational thinking Energy + Energy and matter: Flows,
« Construct explanations and cycles, and conservation

e Earth and Space Science
Engage in scientific argument

o0 GBS 7. Earth's Structure and
Obtain, evaluate, and History
communicate information 8. Earth and the Universe

9. Earth Systems and Cycles
10. Earth’s Resources

Structure and function
Stability and change

26

This slide is a review of the 3 Major Dimensions of the new standards.

Middle Green Section: Disciplinary core ideas This is the basic content for K-8 that is subdivided
into the 3 content strands. Under each Disciplinary Core Idea, the document contains specific
content standards with corresponding performance objectives. Grouping content in this way allows
for vertical alignment of competencies and objectives to better organize content distribution. All
content strands (life, physical and earth/space) will be found in each grade level, but all disciplinary
core ideas will not be found in every grade level in K-8 due to the spiral arrangement of content.

Content strands are not included in the Grades 9-12 course organization, which allows for a more
logical, sequential placement and flow of content.

Left Pink Section: Science and Engineering Practices (SEPs) The SEPs replaces the Inquiry Strand
included in the 2010 Mississippi Science Framework. The 8 practices describe the behaviors that
scientists and engineers engage in as they investigate and explore the natural world. These
practices work together (overlap and interconnect) and are not separated in the study and
investigation of science concepts. Many will be used by students as they work through each
performance objective for each grade and course in K-12.

Right Blue Section: Crosscutting Concepts These are seven concepts that were adopted directly
from the National Research Council’'s A Framework for K-12 Science Education: Practices,
Crosscutting Concepts, and Core Ideas (2012). Crosscutting concepts are designed to help students
see the unity of the sciences. For example, in Grade 5 the theme is “Interdependence of Systems” —
Crosscutting concept #4 is Systems and System Models — you can see that life science focuses on
ecosystems, physical science focuses on matter and its changes, and focuses on the universe
systems and how the earth is impacted. The teacher will learn to look at these concepts and
show/explain the connections to the students within each discipline and between each discipline.

MS CCRS for Science - Summer 2017
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Grade 5: Physical Science .Sc'e."ce ] .
Engineering Practices

DCI: P.5.5 _Orgamzatlop of Matter T e T
and Chemical Interactions complete, holistic and accurate
view of scientific activity.)
P.5.5A.4 Make and test predictions

about how the density of an object * Ask questions and define

. . problems
affects whether the object sinks or - Develop and use models
floats when placed in a liquid. PTGl

investigations
\ « Analyze, interpret, graph, and
present data
\ + Using mathematical and
N computational thinking
 Construct explanations and
design solutions
« Engage in scientific argument
from evidence
\ + Obtain, evaluate, and
communicate information

©MDE - Office of Secondary
Education 26

The performance objective above states for the students to Make and test predictions —
Which SEP would this relate? Yes, they will probably have to form a plan to conduct an
investigation to test the predictions.

To completely study how density impacts the sinking or floating, the students may also
have to use other SEPs.

For example: In the course of the investigation, the students may have to collect, analyze
and interpret data which is another SEP; after collecting data, they may have to using
mathematical and computational thinking to compare the density of the objects that
floats or sinks. They may take the results and construct a chart, visual or a graph which
would be develop and use models, and at the end they may evaluate and communicate
information. This gives an illustration that even though the performance objective contain
only one SEP, teachers should encourage students to use all SEPs as needed to learn and
experience science though each performance objective.

26
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Density of Objects — Sink or Float
* Addresses the “fragmented” approach to science lessons
especially in K-8 (i.e., unit on ecosystems, then motion, then
weather — What are the connections?)

* Helps the students see connections between ideas within a
discipline and between different disciplines

* For the previous objective of whether objects would sink or

float, students should see Patterns (below), and also Cause
and Effect crosscutting concepts (there may be others).

[&] 3-5 68 9-12
Patterns: Observed pattems in nature guide. and dlassification and prompt questions about ips and causes underlying them.
 Palterns In the natural = Similanties and @fferances In « Macroscopic patiems are related io the nature of « Different patlems may e obsenved al each of the scales al which 3
and human designed patiems can be used to sort, microscoplc and atomic-level structure. system Is studled and can provide evidence for causallty in expianations of

warid can be obsenved, dlassily, communicate and
used o descrive anal)

Y. COMMUIGate 1 ge | * PAES I iz of chiange 3no ctner numanc phenomena.
e uca - ¥z " P a 9 relalionsnips can proviss INMoMmaton 30out natural = CLassMealions of explanalions us2d 3t one seake May fall or need rEvision
m:‘l;\:ﬂa and used as ﬁfi?;m'ﬂpl”ssme'a an N0 NUMan cesignad SyEtEms. ‘WNEn INMOMtoN fTom EMalier of IGfger 5035 16 MUOCUC2Q: MUS requinng
« Patt=ms can be Lsed to Identy cause and sffect IMpraved INVeslgations and expenments.
. ;ﬂ;"‘:;’éﬂafﬂiﬁ"wm relationsnigs. « Pattems of performance of designed systems can be analyzed and
It « Graps, charts, and Images can be used o identy Intemreted 1o reenginaer and Improve the system

. ::s;r::gr;zewﬁa;s patiems In data » Mathematical representabions are nesded to identfy some pattems

explanabion » Empirical evidence ks needed o identfy patiems.
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Crosscutting Concepts for previous slide. Think back to the previous standard and
objective. To expand on crosscutting concepts, students often see science as individual
units with no connections. They lose the nature of science and view as a collection of facts
that can be memorized. The crosscutting concepts help the students see connections
between concepts and how to study the concepts within a discipline and between different
disciplines. Students will begin to see the whole picture when learning science.

This example shows Patterns. Patterns can be found in all three sciences. They are often
related and have similar trends. In this example, the students

Types of Patterns e Classification e Distributions e Relationships among variables ¢ Changes
and rates of change;

Students can classify organisms (life science); matter/density of objects — sink or float
(physical sciences), types of rocks or seasonal weather (earth science).

MS CCRS for Science - Summer 2017
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To begin piloting the new standards — we have to do several things.

(1) Take inventory of what lessons you currently have. Investigate
how to rewrite or tweak to fit the new standards and objectives.

(2) Embed science and engineering practices (SEPs) into your
lessons as a means of building an understanding of key
concepts.

(3) Build inquiry skills into lessons — especially safety rules! Safety
is first — Always!

(4) Don’t forget experimental design processes!
(hypothesis, controls, independent and dependent variables).
Allow students to design and conduct investigations.

©MDE - Office of Secondary Education 28
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As you look critically at your current lessons, don’t
forget the crosscutting concepts!

» Support students in making connections to the Cross
Cutting Concepts.

» Put descriptions of Crosscutting Concepts on bulletin
boards in grade friendly language.

* Encourage students to reflect at the end of class in
notebooks.

+ Exit Slip — “My connection today”
Ask students to provide evidence of a Crosscutting Concept
that they used in the day’s lesson (does not have to be
every day but you get the idea...)

©MDE - Office of Secondary Education 29
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Directions:

» Each person has a handout with the eight (8)
science and engineering practices (SEPs).

* You will be shown a picture and given a brief
description (if needed).

» Select one practice that immediately comes to
mind.

 Remember: More than one SEP may go with a
picture.

©MDE - Office of Secondary Education 31
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Plain water

©MDE - Office of Secondary Education

Left: Developing and Using Models — they also could be:
Asking Questions

Obtaining, Evaluating and Communicating Information
Right: Analyzing and Interpreting Data,

Using Mathematics and Computational Thinking,

Obtaining, Evaluating, and Communicating Information
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Left: Obtaining, Evaluating, and Communicating Information (presentation to explain
experiment) is the best here but other SEPs apply — what about Engaging in Scientific
Argument? He could be expressing his point of view from his experiment.

Right: Engaging in Scientific Argument — this only means expressing your point of view —
not a true argument.

These students could also be using others, such as, Constructing Explanations and
Designing Solutions or Planning an Experiment to conduct.
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©MDE - Office of Secondary
Education

34

Obtaining, Evaluating and Communicating Information
Developing and Using Models — if drawing a sketch of a slide

Asking Questions and Defining Problems

Others could be used here -

34
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Write a statement summarizing the relationship
between temperature and germination of pumpkin
seeds. Predict the rate of germination of pumpkin
seeds at 50 degrees Celsius.

Effect of Soil Temperature on the
Germination Rate of Pumpkin Seeds

Soil Germination | Average
Temperature| Rate (%) |Germination
(°C) T x| Rate (%)
20 60 |64 |70 65
24 75|78 |82 78
28 86 |84 | 83 84
32 69 | 65| 63 66

©MDE - Office of Secondary Education
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Using Mathematics and Computational Thinking,

Analyzing and Interpreting Data,

Obtaining, Evaluating, and Communicating Information

Others could be used here -
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Planning and Conducting an Investigation — maybe not showing the plan but they had to
plan before doing

Obtaining, Evaluating and Communicating Information

Asking questions

Others could be used here -
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» A series of steps that
engineers use to guide
them as they solve problems.

©MDE - Office of Secondary Education 38

Our last NEW component is the Engineering Design Process. Engineering design standards
are represented in some performance objectives with grade-banded, specific wording that
prompts educators to approach learning and exploration using the engineering process.
These performance objectives are marked with an *. For high school courses, these
objectives are also marked as “Enrichment.”

Engineering design process (EDP) is the method of devising a system, component, or
process to meet desired needs. It is important to note that the EDP is flexible and can be
approached in a variety of ways. This slide shows a variety of methods that can be used by
students for an Engineering Design process.

38



Office of Secondary Education

@ Enginee
o UcATION

Engineering Design Process

» A series of steps that
engineers use to guide
them as they solve problems.
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Writing Process

» A series of steps that
authors use to guide
them as they create
pieces of writing.

AN
&
\ :

Writing
Process

The engineering design process is a series of steps with a similar process to writing an
essay. Writing involves a great deal of planning, prewriting, reviewing/revision, and editing
before the final product is finished. The engineering design process is very similar. Students
can stop and rework each step and can back up and rework.
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Example:
E.K.8B.3 Develop a device (i.e., umbrella, shade structure, or hat)

which would reduce heat from the sun (temperature) using an
engineering design process to define the problem, design, construct,
evaluate, and improve the device.*

Planning Building Model

©MDE - Office of Secondary Education 40

E.K.8B.3: “Develop a device (i.e., umbrella, shade structure, or hat) which would reduce
heat from the sun (temperature) using an engineering design process to define the problem,
design, construct, evaluate, and improve the device.*”

For this lesson, students will be asking questions, designing and using models, planning and
carryout an investigation, analyzing and interpreting data, and constructing explanations.
This lesson could start by asking students what it means to be shaded when it is hot
outside. What types of objects provide shade? (trees, hats with brims, buildings, canopies,
buildings).

Next the teacher at this level may have to provide an actual design task instead of leaving it
open for the student to interpret.

In this example the teacher gave students a focus task: To protect ice cubes placed in the
sun from melting

The pictures show the planning stage and the construction stage.

MS CCRS for Science - Summer 2017
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Communicating Results

©MDE - Office of Secondary Education 4“1

The pictures show the testing of the various structures, students collecting data, and lastly
communicating results.

After the results are shared with all of the students the teacher will lead the students to
compare all results and identify the characteristics of the more effective structures.

Teacher questions could include:
What things helped the structures protect the ice cube?

What things were probably missing from the structures that did not protect the ice cube as
well?

Did the color of the paper make a difference? Why do you think that is?

Students could then plan improvements for the structure for future testing.
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Video clip:

https://betterlesson.com/lesson/resourc
e/3292580/a-place-in-the-shade-3-
mp4?from=resource title

©MDE - Office of Secondary Education 42

This video clip shows the Obtaining, Evaluating, and Communication Information SEP in this
engineering design activity.
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Our focus today will be physical sciences.

* You will play the role of the students and will
conduct simple investigations that matches at
least one objective in the grade-band.

+ (Sorry we don’t have an activity for every
grade/course! You can get ideas (we hope) by
working with your group. Think about how you
can adapt the teaching strategies for your own
lessons/topics.)

©MDE - Office of Secondary Education 44

Reasons for the choice of physical science topics:
Physical science was an area that many teachers have said they need additional help.

Materials were easy to transport and use in this one room K-12 mobile workshop.

44



Office of Secondary Education MS CCRS for Science - Summer 2017

mississieer - Physical Scienc

DEPARTMENT OF

*
*
? EDUCATION

Ensuring a brightﬁmm for every child

For the K-2 Group:

P.K.5A Students will demonstrate an
understanding of the solid and liquid states of
matter.

P.K.5A.2 Describe and compare the properties of different
materials (e.g., wood, plastic, metal, cloth, paper) and
classify these materials by their observable characteristics
(visual, aural, or natural textural) and by their physical
properties (weight, volume, solid or liquid, and sink or float).

©MDE - Office of Secondary Education 45

Standard and Objectives for K.
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For the K-2 Group:

P.2.5 Students will demonstrate an understanding of
the properties of matter.

P.2.5.1 Conduct a structured investigation to collect, represent, and
analyze categorical data to classify matter as solid, liquid, or gas.
Report findings and describe a variety of materials according to
observable physical properties (e.g., size, color, texture, opacity,
solubility).

P.2.5.2 Compare and measure the length of solid objects using
technology and mathematical representations. Analyze and
communicate findings.

P.2.5.3 Compare the weight of solid objects and the volume of liquid
objects. Analyze and communicate findings.

©MDE - Office of Secondary Education
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Additional Standard and Objectives for Grade 2.

MS CCRS for Science - Summer 2017
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K-2 could start the lesson with something like:

Look around the room and write down 5 items that
take up space and have mass.

What is matter?

What are our three states of matter?
SOLID

GAS
/(__)C
rYxx.
@000
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Discussion of how to introduce lessons
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For the 3-5 Group:

P.3.5 Students will demonstrate an understanding of
the physical properties of matter to explain why matter
can change states between a solid, liquid, or gas
dependent upon the addition or removal of heat.

P.3.5.2 Develop and use models to communicate the concept that
matter is made of particles too small to be seen that move freely
around in space (e.g., inflation and shape of a balloon, wind blowing
leaves, or dust suspended in the air).

©MDE - Office of Secondary Education 48

Standard and Objectives for Grade 3.
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P.5.5A Students will demonstrate an understanding of
the physical properties of matter.

P.5.5A.2 Collect, analyze, and interpret data from measurements of
the physical properties of solids, liquids, and gases (e.g., volume,
shape, movement, and spacing of particles).

P.5.5C Students will demonstrate an understanding of

the difference between physical and chemical changes.

*+ P.5.5C.1 Analyze and communicate the results of chemical changes
that result in the formation of new materials (e.g., decaying, burning,
rusting, or cooking).

+ P.5.5C.2 Analyze and communicate the results of physical changes
to a substance that results in a reversible change (e.g., changes in
states of matter with the addition or removal of energy, changes in
size or shape, or combining/separating mixtures or solutions).

©MDE - Office of Secondary Education 49

Standard and Objectives for Grade 5
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After students learn physical properties of matter, they
began to explore chemical properties of matter.

The following video was made by a student.

Maybe engage students with something like...
Video link:
https://www.youtube.com/watch?v=WGYJWhj7ePU

©MDE - Office of Secondary Education 50

Video to introduce topic of chemical and physical changes
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3-5 Group; 6-8 G

Is it Physical or Chemical?

©MDE - Office of Secondary Education
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Break a window — physical
Baking a cake — chemical
Slicing bread — physical
Crushing a soda can — physical
Frying an egg — chemical
Ice melting — physical
Using batteries — chemical
Fireworks — chemical

Fire — chemical

Car crash — physical
Rusting Chains - chemical

Chop wood - physical

What is Making popcorn — physical (water inside corn kernel expands the starch inside)
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For the 6-8 Group:

P.7.5A Students will demonstrate an understanding of
the physical and chemical properties of matter.

P.7.5A.3 Compare and contrast chemical and physical properties (e.g.,
combustion, oxidation, pH, solubility, reaction with water).

©MDE - Office of Secondary Education 52

Standard and Objectives for Grade 7

52



Office of Secondary Education MS CCRS for Science - Summer 2017

mississieer - Physical Scienc

DEPARTMENT OF

**
? EDUCATION 6.8 Grou P

Ensuring a brightﬁmm for every child

For the 6-8 Group:

P.7.5D Students will demonstrate an understanding of chemical
formulas and common chemical substances to predict the types
of reactions and possible outcomes of the reactions.

+ P.7.5D.1 Analyze evidence from scientific investigations to predict
likely outcomes of chemical reactions.

« P.7.5D.2 Design and conduct scientific investigations to support
evidence that chemical reactions (e.g., cooking, combustion, rusting,
decomposition, photosynthesis, and cellular respiration) have
occurred.

+ P.7.5D.3 Collect, organize, and interpret data using various tools
(e.g., litmus paper, pH paper, cabbage juice) regarding neutralization
of acids and bases using common substances.

©MDE - Office of Secondary Education 53

Standard and Objectives for Grade 7
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Student will begin to study chemical reactions by
Grade 7.

Maybe introduce these lessons with something like
this...

Video link:
https://www.youtube.com/watch?v=aKPoQYevolLs

©MDE - Office of Secondary Education 54

The five indicators that a chemical change has occurred: gas production (bubbles), color
change, temperature change, precipitate formation, or light production.
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For the Biology Group:

BlIO.1B Students will analyze the structure and function of the
macromolecules that make up cells.

BI1O.1B.1 Develop and use models to compare and contrast the

structure and function of carbohydrates, lipids, proteins, and nucleic

acids (DNA and RNA) in organisms.

B10O.1B.2 Design and conduct an experiment to determine how
enzymes react given various environmental conditions (i.e., pH,
temperature, and concentration). Analyze, interpret, graph, and
present data to explain how those changing conditions affect the
enzyme activity and the rate of the reactions that take place in
biological organisms.

©MDE - Office of Secondary Education

55

Standard and Objectives for Biology — these tie into chemical reactions and changes within

the living organisms

MS CCRS for Science - Summer 2017
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Biomolecules from Amoeba Sisters
https://www.youtube.com/watch?v=Y0244P1e9QM

A short video made by a student about enzyme
activity.

Video link:
https://www.youtube.com/watch?v=9mri1g7xhliLc

©MDE - Office of Secondary Education 56

Suggestions for engaging students prior to lesson
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K-2 Group — Physical Properties

Bag of Matter, Cup of Water, Bag of Tools to
Investigate the matter on the table by using the
bag of tools; Record observations on your sheet.

* How could you change this activity to better
teach your grade lessons?

©MDE - Office of Secondary Education 58

The K-2 group was given a bag of matter and a bag of tools. A cup of water was placed on
the table in a clear cup.

The bag of matter contains buttons, dry noodles, marbles, wood craft stick, metal washers
(screws), hair pins, rubber bands, small portion of sandpaper, soft fabric (fake fur), wooden
block, cotton ball, small ball of playdough (in plastic clear bag as not to dry out), small
bottle of bubbles (like at wedding section at dollar store); balloons. [Many other objects
can be used if these are not available.] The tool bag contained graduated cylinder, ruler,
and small clear containers.

The teachers were asked to explore the bag of matter and the water using the tool bag and
to discuss how they could teach the objectives for their grade using these materials. All
teachers, including the grade one teachers, were asked to explore other objectives to
discuss strategies for using these techniques to teach students science concepts.

[Hint: the small clear containers were added to the tool bag so teachers could explore the
concept that water takes the shape of the container. An appropriate ruler and graduated
cylinder for K-2 is needed.]

References:
https://www.lernerbooks.com/SiteCollectionDocuments/TeachingGuides/9780822553489.
pdf

http://rpsec.usca.edu/Workshops/SISSl/LessonPlans/PropertiesSolids_LessonPlan.pdf
http://www.mccracken.kyschools.us/Downloads/2%20NGSS%20UNIT%20Matter.pdf
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3-5 Group — 3 activities:

(1) Matter and Tool bags — Investigate physical
properties; 3 states of matter; find volume of a solid
and irregular solid

(2) Investigate physical properties of unknown
substances

(3) Investigate chemical properties - gas production
[Unknowns: 1 = cane sugar; 2 = baking powder; 3 = sand; 4 = sea salt]

* How could you change this activity to better teach
your grade lessons?

©MDE - Office of Secondary Education 59

Activity 1: The 3-5 group was given a bag of matter and a bag of tools. A cup of water was placed on the
table in a clear cup.

The bag of matter contains a wooden block, cotton ball, rock, balloon, small bottle of bubbles (like at
wedding section at dollar store); The tool bag contained graduated cylinder, ruler, small clear
containers. The teachers were asked to explore the bag of matter and the water using the tool bag and
to discuss how they could teach the objectives for their grade using these materials. All teachers,
including the grade four teachers, were asked to explore other objectives to discuss strategies for using
these techniques to teach students science concepts.

Activity 2: The 2" bag contained four containers marked 1, 2, 3, 4, four tiny 1 oz. containers,
toothpicks, and a 2" bag with a white tablet and a small cup. Part 1: Teachers were asked to observe
the solids inside the container using a magnifying glass or the photo app on their cell phone to see the
structure of the solids. Teachers were asked to place a small amount of each substance inside the tiny
cups, add water, and stir with toothpicks. Record observations. Part 2: Teachers were asked to take a
ziplock© bag and place a small amount of water using your paper cup in the bag. Add the solid tablet
and quickly remove air and seal the bag. Observe what happens and write a description. How is this
different from Part 1? [Hint: part one shows dissolving -physical change- for 1, 2, and 4; part two is a
chemical change]

References:
https://www.lernerbooks.com/SiteCollectionDocuments/TeachingGuides/9780822553489.pdf

http://rpsec.usca.edu/Workshops/SISSl/LessonPlans/PropertiesSolids_LessonPlan.pdf
www.inquiryinaction.org/pdf/InquiryinAction.pdf
http://www.chem4kids.com/files/matter_changes.html

https://www.alkaseltzer.com/science-experiments/
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What SEP would this represent?

©MDE - Office of Secondary Education 60

A final activity would be to have the students make a model of the arrangement of particles
in a solid, liquid, gas. Materials would be a glue stick and fruit loop cereal.
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Gases take up space and have mass!

©MDE - Office of Secondary Education 61

Even if you don’t have a balance for this experiment, you can allow students to explore air
and mass (weight).

Simply blow up a small balloon and tie to the end of a clothes hanger. Tie an identical
balloon to the other end. Hold up the hanger and the end holding the inflated balloon will
hang lower.
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Can you find three phases of matter?

©MDE - Office of Secondary Education 62

Ice —solid
Soft drink — liquid
Bubbles — filled with gas
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Is this physical or chemical?

©MDE - Office of Secondary Education 63

Chemical — unlike the dissolving for the unknown solutions in cups 1, 2, 3, 4 (except 3), this
is a chemical change — note the gas release in the bag where you placed the small amount
of water and the antacid tablet.
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6-8, HS Physical Science Group: 2 Activities

(1) Chemical and physical changes - Physical —
dissolving only; Chemical — color change, bubbles
(2) Neutralization— Red cabbage indicator was the

control — add cream of tartar to one plate and
detergent to another

* How are acid, base, and pH concepts used in
this activity?

* How could you change this activity to better
teach your grade lessons?

©MDE - Office of Secondary Education 64

Activity 1: Take a cardstock grid showing solids across the top (baking powder, baking soda,
detergent, cream of tartar, cornstarch) and along the side are the solutions (water, vinegar,
iodine, indicator — red cabbage juice). Teachers will place a small amount of each powder
on the grid and use pipets to put the solutions into the powders and stir with toothpick.
Record results. Determine if physical or chemical change has occurred. An unknown will be
placed on the last column of the grid and the teachers will use the solutions to determine
the identity of the unknown powder.

Activity 2: Teachers have three shallow cups and will place two-three pipets of red cabbage
juice. To one cup, add a tiny amount of detergent and stir with toothpick. Repeat until the
solution changes color. To a 2" cup, add a tiny amount of cream of tartar and stir with
toothpick. Repeat until the solution changes color. Challenge: Make the detergent solution
and the cream of tartar solution go back to the original color. Use the third small plate of
only red cabbage juice as the control.

References:
http://www.inquiryinaction.org/classroomactivities/activity.php?id=22
http://funsci.com/fun3_en/acids/acids.htm#1
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6-8 and High School Chemistry, Physics Group
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What skills will students need? Tools would be for use of pipets; Students will also need to
know characteristics of chemical changes.

How to conduct experiment?
What about safety?

Discuss each of these points by collecting responses and discussing with follow up
guestions as needed.
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Biology — 2 Activities:

(1) Organic molecules — Construct simple models
and answer questions about 4 types (proteins,
carbohydrates, nucleic acids, lipids)

(2) Enzyme activity - Pineapple (raw, canned) with
Jello; Liver (cooked, raw) with hydrogen peroxide
(H,O,) plus water — Purpose of raw + water?
Purpose of repeating cups 1 and 47?

What is the enzyme and substrate in each?
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Activity 1: The teachers were given a large plastic bag containing 4 cardstock sheets with
proteins, carbohydrates, lipids, nucleic acids printed. A smaller plastic bag contained
cutouts of various organic molecule “pieces” (ribose sugar, amino acid, glucose, nitrogen
base, fatty acid, phosphate group, glycerol). Teachers were asked to assemble a model of
each organic molecule.

Activity 2: The teachers were given three 2 oz. cups of gelatin (red). They were given a tiny
cup containing a canned pineapple piece and another cup containing a raw pineapple
piece. Teachers placed the pineapple on the gelatin. The third cup was a control. For the
second part, teachers placed three pipets of hydrogen peroxide into three small cups. A
fourth cup had the same amount of water added. The temperature was taken for each cup
and recorded. A tiny piece of raw liver was added to three cups (2 with hydrogen peroxide
and one with water) and the temperature was taken. Observations were recorded. The
cooked liver was placed in the final cup of hydrogen peroxide and the temperature taken.
Observations were recorded.

Pineapple reference:

http://mdk12.msde.maryland.gov/instruction/curriculum/hsa/biology/enzyme_activity/teachers_guide_enga
gement2.html

http://practicalbio.blogspot.com/2012/01/in-two-beakers-of-gelatin-above-fresh.html
Enzyme reference:

https://www.biologycorner.com/worksheets/enzyme_lab.html
www.biologyjunction.com/Catalase Enzyme Lab revised.doc

http://spooksinmay.weebly.com/chicken-liver-enzyme-lab.html
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High School Biology Group
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What skills will students need? Tools would be for use of pipets; Students will also need to
know characteristics of chemical changes.

How to conduct experiment?
What about safety?

Discuss each of these points by collecting responses and discussing with follow up
questions as needed. Diagrams show results of liver reactions and pineapple reactions.
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Did the activity match the
objective?

What SEP(s) did you use while
performing the activities?

o

What would students need to
know prior to the activity (tools,
content, safety)?

Brainstorm! What other ideas
did you come up with?

Science and
Engineering Practices
(These represent a more
complete, holistic and accurate
view of scientific activity.)

« Ask questions and define
problems

« Develop and use models

* Plan and conduct
investigations

« Analyze, interpret, graph, and
present data

* Using mathematical and
computational thinking

« Construct explanations and
design solutions

* Engage in scientific argument
from evidence

« Obtain, evaluate, and
communicate information

©MDE - Office of Secondary Education

68

Each group will use these reflection questions to evaluate the activity.

Group discussions will be conducted.
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Progression for Disciplinary Core Idea: Organization of Matter

Ideas build through the grade levels to become successively more sophisticated.

Highest level
_ A Atomic Structure Model — investigate
By the end of Physical atomic structure using periodic table and
Science or Chemistry predict bonding through reactions

Atomic/Molecular Model — explore the
By the end of 7t grade physical and chemical properties
through changes using reactions

By the end of 5t grade Particle Model —investigate physical
properties of matter (volume, shape,
movement, spacing of particles)

Macroscopic Model — classify matter as

d
By the end of 2™ grade solid, liquid, or gas

Lowest level ©MDE - Office of Secondary Education 69

The new science standards are built around a spiral progression. We do not repeat the
same exact content in every grade from K-8 but the content is enhanced in the appropriate
grade band. This example shows the spiraled progression for a physical science disciplinary
core idea: Organization of Matter.

2"d grade students will be able to classify matter;
5th grade students will investigate unique properties of matter;

7th grade students will explore the physical and chemical properties through changes using
reactions

Physical Science or Chemistry students will investigate the atomic structure using the
periodic table and predict bonding through reactions

Biology teachers — what did the student have to know prior to your organic molecule
lessons and enzyme activity? Answer: covalent bonding, pH, chemical reactions from
grade 7;

You can see that this concept is not taught in every grade level but is taught at least once
in each grade band. Did you see this TODAY in your experiments?
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Progression for Life Science — Grades 6, 7, 8

Topics in Grade 6 Life Science
Cell Structure and Function
Interactions of Organisms with Environment
Classification tools/Characteristics of major kingdoms

Topics in Grade 7 Life Science
Cycling of matter through living systems
Photosynthesis and aerobic and anaerobic respiration

Topics in Grade 8 Life Science
Mitosis and Meiosis
Genetics and principles of heredity

DNA and Chromosomes
©MDE - Office of Secondary Education
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MS CCRS for Science - Summer 2017

As mention in the previous slide, the new standards are arranged differently from the 2010
Science Framework. The 2010 document taught very similar concepts in Life, Earth and
Physical sciences at each grade level in a straight progression. The 2018 MS CCRS for
Science are spiraled in content design. Each grade does not teach a repeat of the same

content with a “little extra added in.”

Look at this slide for life science progression in grades 6-8

As you can see all of these topics are unique per grade — no content is repeated. The
content in each grade provides necessary introductory material for the successful
completion of biology at the high school level. If only Grade 8 life science standards were
taught in grades 6, 7, and 8, would the students be fully prepared for Biology?
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Content:

Which is more effective — provide information
(notes) prior to activity or after?

Does it make a difference?

Student take and make notes during activity —
report out and clarify misunderstandings

©MDE - Office of Secondary Education 72

Think about what you are doing today? What if you were copying notes and completing a
worksheet?
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What is a 5E Lesson Plan?
» Supports inquiry/SEP-based instruction

* Allows students to make discoveries and to
process new skills in an engaging way

» Students are learning and more knowledgeable
about their own metacognition because they are
coached along and not just listening to teachers
lecturing.

» Teacher’s role is to facilitate and support
students as they build new knowledge.

©MDE - Office of Secondary Education 73

A video series for K-5 teachers using 5E from Primary Connections:
https://www.youtube.com/watch?v=0So5R3sDXAc
https://www.youtube.com/watch?v=j-wkE7V-Vxw
https://www.youtube.com/watch?v=aFM4GsyR-EE
https://www.youtube.com/watch?v=foNgMIFU5Ts
https://www.youtube.com/watch?v=qgsLilhs650Y
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Let’s watch a clip explaining using 5E lesson planning
techniques.

https://lwww.youtube.com/watch?v=1QzQumJmJv38

The information in this video is copyrighted and has restrictions — you can
use lessons in your classroom or teacher training but can’t be used, posted,

or used in money making ventures!
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This video is designed for teachers of 6-12 students.

MS CCRS for Science - Summer 2017
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Let's watch a clip with younger students showing
the teacher checking for understanding, a 5E
concept — Explain.

https://betterlesson.com/lesson/resource/3256830/
conferencing-with-students-mov

The information in this video is copyrighted and has restrictions — you
can use lessons in your classroom or teacher training but can’t be
used, posted, or used in money making ventures!
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This is a more structured way of using 5E Explore and Evaluation for K-5 students.

Monitoring Student Understanding

Once students begin discussing and recording observations, conference with every group.
Support students by asking guiding questions (listed below). Encourage students to engage
in Science & Engineering Practice: Engaging in Argument from Evidence.

. What have you noticed?

. Why do you suppose ____ ?

. What have you found so far?
. Has your thinking changed?

. What evidence do you have?

. How did you decide ?

N o o A WN

. What conclusion can you draw about ?
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The Five E’s are:
+ Engage

* Explore

+ Explain

* Elaborate

* Evaluate

Challenge: Research science lessons that utilize 5Es.

Try to begin incorporating these proven techniques when
you plan for next year.
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See video links referenced for teachers in a previous slide.

Engage: To engage means to excite and to draw the student's curiosity

Explore: Students will explore by using manipulatives, watch a short video, conduct a short
practice or work in groups to discuss a concept

Explain: Teachers use questions to explain concepts

Elaborate: Teachers can use what students have learned by extending or expanding the
concept or allow students to explore more to test out a different idea; if students did not
learn what was intended — this could be a reteach opportunity

Evaluate: reflection, writing activity, presentation, video, model (mini book with drawing);
rubric can be used to grade — it could be the dreaded test -----

Many veteran teachers find the 5E lesson plan just more to do. | think that it makes
teaching the lesson easier in that the students are more willing to learn, the activities are
set up, the lesson sequence is well thought out and the objective is thoroughly explored.
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* Addresses the “fragmented” approach to science
lessons especially in K-8 (i.e., unit on ecosystems, then
matter, then types of rocks — What are the
connections?)

* Helps the students see connections between ideas
within a discipline and between different disciplines

K-2 35 6-8 9-12
Patterns: Observed pattems in guide organization and dassifieation and prompt questions about ips and causes underlying them.
« Palterns Infhe nalwral | = Simianies and fierences In | » Macroscopk: patiems are relaied {0 fhe nature of « Diterent paflems may be observed al each of ihe scaies 3l which 3
and human designed patiems can be used to sort, microscopic and atomic-level sinucture. system Is siudled and can provide evidence for causailly in explanations of
worid can be obsenved, dlasslly, communicate and phenomen.
» Patiems In rates of Change 3N oiner NUmEnCa
mm‘“”‘; can :"'\’""‘I'"P'“""B“’fc":"“ rEIANONENIDS Can (OVIOS IMTOMMAton 3DOUT NatWral | » CRGEMCAtons Or explanations Used at ona soaie May Tall oF neen ravigion
D omen3, and use 25 m’if‘;mu"‘pprssme" an and numan cesigned cystEms. WEN INMOMLeN oM EMaliEr o IIger SC8E & MTaoUCSd, MUE Fequinng
« Patiems can be used to Identity cause and efect Improved Invectigaions and experiments.
. ;ﬂ;’:;"ﬂ‘é’“"ﬂiﬁnwm relationsnigs. « Pattems of performance of designed systems can b analyzed and
ation « Graps, charts, and Images can be used o identy Inferpreied io reenginser ang Improve the system
« Patiems can be used a5 pattems I data « Mathematical representations are nesded to identfy some patiems
evidence to support an
Sxplanation » Empisical evidence ks needed to identty patiems.
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Classifying matter using physical properties ties into the crosscutting concept of Patterns.
Patterns can be found in all three sciences. They are often related and have similar trends.

Types of Patterns e Classification e Distributions e Relationships among variables ¢ Changes
and rates of change;

Students can classify organisms (life science); matter (physical sciences), types of rocks or
seasonal weather (earth science).
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* Cause and Effect relationships may be used to predict
phenomena in natural or designed systems.

* A change to the molecular or compound structure has
a cause that could effect the substance by forming a
new substance.

K-2 3-5 6-8 9-12
Cause and Effect: hanism and liction: Events ‘sometimes simple, sometimes muli iphering causal and by which they
are medialed, is a major acivity of seience and i
- Events have causes thal | « Cause and efiect relationships | = Relatonships can be ciassified as causal or « Empirical evidence is required o diferentiate between cause and
generaie observable are routinely i , fested, fonal, ion does not necessarly cormelation and make claims about specific causes and effects.
pattems. and used to explain change. mply causaton. « Cause and effect relationships can be suggested and predicted for
« Smple tests can be » Events that ocour together with | « Cause and effect relationships may be used to complex natural and human designed systems by examining what is
designed to gather quiarty might or might not be i in natural or designed systems. known cale i
evidence lo supportor 3 cause and efect lafiomship. | , Fenomena may have more than one cause, and | = Systems. can be designed fo catse 2 desired effect.
about caursas, mifg‘::;:ﬁd’mﬁ:";:ms insystems €an | | Changes in systems may have various causes that may not have squal
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Studying physical and chemical changes shows Cause and Effect. A change to the molecular
or compound structure has a cause that could effect the substance by forming a new
substance.

Changes to the structure may result in a new substance with matter being conserved.

Cause and effect relationships may be used to predict phenomena in natural or designed
systems.
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Organic Molecules and Enzymes

e Structure and Function and Stability and Change

K-2 3-5 6-8 8-12

Structure and Function: The way an object is shaped of stnuctured detemuings many of i propenies and funcions.

« The shape ana staciity of | » DFerent mainriais nawn * Compies 03 THeCICEplc SEUCRRS S0 S/5IMTs |+ KHGSU0o0 x GRS 1w FYSIBTES O FTUCANGS IOQUITS 3 a0
stuctures of nanwaland | different suteinicanes, which o propesties of differnt maserals, the structunes of
desgned ooecs an can sometimes b cEsenved o s i s oy o S eran componeris, and Sonmectons of CompunenEs o el £ i
reéateed 0 AT  Subetn o, anc raatonshios among g 63 I 50MB 3 prociem
funcionis) Substiuchres e snaees 309 | inamsfors, complax natunl and designed

parts that secve funcions . e i » The Runctions and properbess of natural and designed chiects and sysens
moriisuind ‘€N be ineimed om Lhei: owerall sifuchre, e way Ml components ane
I vy Runcaon, ‘shaped and used, and the molecular subsiuctures of i various malirials
* SHUChAES Can b 00T o Seve pamcodar
Tuncsans by aking i account propurlies of dfferent
mitrias, ared how miertals can b shaped and
used

Stability and Change: For both designed and natural systems, conditions that affect stability and factors that control rates of change are critical elements 1o consider and understand.

« Some fiings stay e + Change is measursdn tems | = Explanations of swbilty and change i natural or « Much of wilh consiructing of how thi
same while other fhings | - of differences over tme and desyleﬂ systems can bs consiuctedby examining | and how hey rmln bl
change. r at diferent the er time and foroes af difierent se¥es. | , Cnange and rates of chan e o

« Things may change "“"""D‘"Ea“’"'ﬂ“ short or very long penods of time

slowéy or rapidly.

* Smachanges n e pr f  ysemmight e | Feacha
farge changes i E it k(“E::‘ﬂ gmdpm;ﬂm) ater or le stabild
- stabiy mgnt bemsmrbed e«nerw susdan sverts + Systems can be designed for greater or lesser stabilty.

gractal changss that accumulate o
+ Systems in dynamic equilibrium are stable due to
balance of feedback mechanisme
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For the Biology Activities showing Organic Molecules including Enzymes: What are the
crosscutting concepts?

This example shows Structure and Function.

The functions and properties of natural and designed objects and systems can be inferred
from the chemical structure, the way their components are shaped and used, and the
molecular substructures of its various materials

Organic Molecules and Enzymes both have structures that determine the function of the
molecules.

Another crosscutting concept is Stability and Change: For a natural system like enzyme
activity, conditions that affect stability and factors that control rates of change are critical
elements to consider and understand.

Small changes can have a huge impact. If enzymes cannot digest food, then larger problems
can occur to the organism.
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Home:

by Kely Hoshway

Why Does Matter Matter? __;_] ]

solcts valume conaner  matter
g mass atoms anir oxygen meting
fquas  snapa space i neium

Crosse o word from the Box 1o Compiete each sentence.

1 meimn matter are

ana

Al motter s maae up
Voume s ne amount of mar matrer faxes up.

Mass s the amount of an object has.

o ot have a definite sape or voume.
@0 not nave o aefiite snape, bur ey e have @ aefinire voume.

2
S

a

5. uquias Toke e snape of mer
.

.

3 have a defirite shape and voiume.
3

10, and are exampiss of iquids.

n ana are exampies of gas.

12 soidices whenit
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What is the best way to learn about matter?
Method on left or method on right?
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PHYSICAL AND CHEMICAL PROPERTIES AND CHANGES
Name __Key.

PHYSICAL PROPERTY CHEMICAL PROPERTY
© v it s L incates b svtancs
2 dareinsd e deimying e ., e it s it

.
ety 5. ‘ot i
" iy 10, ks
. iy ey 1L bodiagpi
. mac with -
. sapperts combion 1 odx
7 e 13 e i
PHYSICAL CHANGE CHEMICAL CHANG!
1.3 daoge 1 i, e, s 1. s chaoge i e il and
2 20w sebnamcai e

‘Tdentify the following a5 physical (P) or chemical (C) changes.
1360 Dl 5 e e 9 Mikisem
e o 10 Sugar moties i e
Eivip I Waedron
4 oo changes F. O saam.- I
7 Beling sods s v vingar 13 Goas o,
5 Fa s 13 Ao s imued.
7. Aokl suagesaies 15, Foud s dim
I T6. Prpuc twel stnesb v

Physical and Chemical Changes

on chsical s g
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‘Tovo cianicalar aived ot s s prodics.

A bicych chasger cooras it
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What is the best way to learn about physical and chemical properties?
Method on left or method on right?
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©MDE - Office of Secondary Education

82

Many teachers introduced science by showing students the scientific method, the step-by-

step method to “doing science”.

It’s time to change how we teach students to be scientists.

It turns out, that the scientific method as we have known it, no longer exists. Actually, it
really never existed! Real scientists and engineers do not follow a linear approach. They
use multiple methods. Should we feel bad that we used the linear scientific method with
students? No. However, we are now armed with new knowledge and we understand that

there is a new and better way of doing things — SEPs.

MS CCRS for Science - Summer 2017
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<

Tools & Techniques
(Science & Engineering
Practices)

Mississippi CCRS f
Analogy

An Analogy MS CCR for Science: Making a Cake

Ingredients
(Core Ideas - Content)

(Student Knowledge and

Final Cake

Understanding)

Frosting (Icing)

(Crosscutting
Concepts)

Let’s tie the 3 Major Dimensions of our new standards by using a simple analogy. Let’s

think about making a cake.

Can you make a cake with just ingredients? Can you make a cake without ingredients?

Cake ingredients are our science content knowledge.

SEPs are the tools and techniques to use to study science just as mixing, measuring and
baking tools are needed to put the cake ingredients together for baking;

Crosscutting concepts are needed to make the final connection to the unity of the sciences.
Icing helps unite the layers of the cake together and makes the cake taste better!

Remember, we can memorize a recipe without actually making it just like we can memorize
science facts without using anything other than a textbook. If we take the science content
ingredients and go through the SEP practices of making the cake, we will gain and enhance
skills and techniques that we can apply in many situations. The crosscutting concept icing
makes the cake even better and adds to our student’s knowledge of how science works in

the world.
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Frusswa\k 2010 MS Science - 2018 MS CCRS for Science
Inquiry Strand Grade 5
2010 M5 Framewark G5 - Inquiry (2018 MS CCRS for Science - all grades and courses

1. 1. Develop and All Inquiry skills will be taught in the appropriate performance

objectives in the new standards. Students will use various Science

a
understanding of scientific inquiry using process skills.,

afar |and Engineering Practices (SEPs) to learn the content. All science
using|skills should be included as needed.

1c. Use precise measur
tools and technology t
* Tools (English rulers [to the nearest one-sixteenth of an
inch], metric rulers [to the nearest milimeter],

thermometers, scales, hand lenses, microscopes, balances,

clocks, calculat , rain gauges,
hygrometers)

* Types of data [height, mass, volume, temperature, length,
time, distance, volume, perimeter, area)

1d. Organize and interpret data in tables and graphs to

1f Make and compare different proposals when designing a

solution or product.

1g Evaluate results of differant dats (whether trivial or
significant]

1h. Infer and describe alternate explanations and predictions.|

Grage 5 Soence CrssAak 1018
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A challenge will be to put the necessary inquiry skills including safety into the new
standards. How would this be done?

Did the students really remember the proper use of equipment and the techniques when
this was taught at the beginning of school? How effective was teaching the Inquiry strand
as stand-alone material and often not incorporating the concepts into the actual teaching
of the Life, Earth, and Physical strands?

85



Office of Secondary Education

MS CCRS for Science - Summer 2017

vississiert Crosswalks —

DEPARTMENT OF

EDUCATION

Ensuring a brightﬁrum for every child

Crosswalk 2010 MS Science - 2018 MS CCRS for Science
Physical Science Grade 5

2010 M5 Frameviork G5 — Physical Science

2018 M5 CCRS for Science G5 — Physical Science Topics

motion of objects, and transfer of energy to

explain the physical world.

Competency 2. Understand relationships of the
proparties of objects and materials, position and

Standard statements are in bold font below.

2a. Determine how the properties of an object
affect how it acts and interacts.

[See P.5.5A below

changes e g, gas evolves, color, and/or
temperature changes).

2b_ Differentiate between elements, compounds, |P.5.5C Students will demonstrate an understanding of the difference between physical and
and mixtures and between chemical and physical |chemical changes.

P.5.5C.1 Analyze and communicate the results of chemical changes that result in the formation of
Inew materials [e.g., decaying, burning, rusting, or cooking).

P.5.5C2 Analyze and communicate the results of physical changes to a substance that results in a
reversible change (2.2., changes in states of matter with the addition or removal of energy, changss
lin size or shape, or combining/separating mixtures or solutions).

P.5.5C.3 Analyze and interpret data 1o ims that when two ixed, the total
weight of matter is conserved.

its position, direction of motion, and speed.

using points of reference (distance vs. time of
moving objects]

* Force required to move an object using
2ppropriate devices (=g, spring scale)

* Variables that affect speed e.g., ramp
height/length/surface, mass of object)

* Effects of an unbalznced force on 2n object's
motion in terms of speed and direction )

2c_ Investigate the motion of an object in terms of |P.5.6 Students will an

® The relative positions and movements of objects |P.5.6.1 Obtzin and communicate information describing gravity's effect on an object.

of the factors that affect the motion of an

lobject through a study of Newton's Laws of Motion.

P.5.6.2 Predict the future motion of various objects based on past observation and measurement of
|position, direction, and speed.

P.5.6.3 Develop and use models to explain how the amount or type of force, both contact and non-
|contact, affects the motion of an object.

P.5.6.4 Plan and conduct scientific investigations to test the effects of balanced and unbalanced
forces on the speed and/or direction of objects in motion

P.5.6.5 Pradicthow a change of force, mass, and/or friction affects the motion of 2n object to

lconvert potential energy into kinetic energy.
P.5.6.6 Design a system to increase the effects of friction on the motion of 2n object (=.g., non-slip
lsurfaces or vehicle braking systems or flaps on aircraft wings). Use an engineering design process to

|define the problem, design, construct, evaluate, and improve the system *

Grage § Soience Crosswalk

©MDE - Office of Secondary Education
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Crosswalks are now available for K-8, Biology. Physical Science, Chemistry, and Physics will
be developed this fall.

All resources will be linked to the new standards on the MDE science homepage.
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€ :
Ensuring a bright future for every child I n q u I ry Stran

Challenge 1:

» Students’ science skills are very important
[e.g., use of tools, experimental design
(variables of experiments), collecting and
organizing data, graphing, reading data and
graphs]

* How do we incorporate the concepts into the K-
12 lessons for the new standards?

©MBE - Office of Seeendary Edueatien 87

Let participants discuss these at table.
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MISSISSIPPI Crosswalk C

DEPARTMENT OF

*
*
? EDUCATION

Ensuring a brightﬁmm for every child K- 1 2

Challenge 2:

» Spend time with fellow grade band teachers and
discuss the crosswalks

» Write down major changes for your
grade/courses

» Brainstorm with others ideas on how to teach at
least one standard (or at least a couple of
performance objectives).

» Share ldeas with entire group

©MDE - Office of Secondary Education 88

Let participants discuss these at table. Each group will use chart paper and place on a
gallery walk. Presentations will be the exit ticket for the workshop.
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For more Information:

Jackie Sampsell, Ed.D.

K-12 Science Specialist

Office of Secondary Education
jsampsell@mdek12.org
601-359-2605

Tanjanikia McKinney
Professional Development Coordinator
Office of Professional Development, Science

tanjanikia.mckinney@mdek12.org
601-421-7585
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