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Is This What It Feels Like???




MSDE’s Definition of STEM Education

STEM education is an approach to teaching and learning
that integrates the content and skills of science, technology,
engineering, mathematics, and other subjects, as
appropriate

The goal of STEM education is to prepare students for
post-secondary study and the 21st century workforce.



STEM Standards of Practice guide
STEM instruction by defining the
combination of behaviors, integrated
with STEM content, which is expected
of a proficient STEM student.

These behaviors include
eengagement in inquiry,
Jogical reasoning,
collaboration, and
sInvestigation.



STEM Standards of Practice

Learn and Apply Rigorous Science, Technology, Engineering,
and Mathematics Content

Integrate Science, Technology, Engineering, and Mathematics
Content

Interpret and Communicate STEM Information
Engage in Inquiry
Engage in Logical Reasoning

Collaborate as a STEM Team

Apply Technology Appropriately



NGSS and STEM
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NGSS Science and

Engineering Practices
Asking questions (science) and
defining problems (engineering)
Developing and using models
Planning and carrying out
Investigations
Analyzing and interpreting data
Using mathematics and
computational thinking
Constructing explanations (sci) and
designing solutions (engineering)
Engaging in argument from
evidence
Obtaining, evaluating, and
communicating information
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STEM Standards of Practice

Learn and Apply Rigorous
Science, Technology,
Engineering, and Mathematics
Content

Integrate Science, Technology,
Engineering, and Mathematics
Content

Interpret and Communicate
STEM Information

Engage in Inquiry
Engage in Logical Reasoning
Collaborate as a STEM Team

Apply Technology
Appropriately




Capacities of Literate Individuals
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Structure of a “Lesson”




Engage Students in the
Context



Engage students with the issue of
importance of healthy streams

ns on the Edge: Stream Health

Marey Station
Shopping
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Washington
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NEWS
Fly ash dump draws Md. fine

By Justin Fenton and Justin Fenton, SUN REPORTER | August &, 2007

The state's environmental agency has ordered the operator of a coal
ash dump site to pay a "significant” fine and clean contaminated water
recently detected in Anne Arundel County. The Maryland Department
of the Environment gave BBSS Inc. 60 days to comply or face legal
action, agency spokesman Robert Ballinger said yesterday. He did not
elaborate on the amount of the fine or specific actions. "Taking this
corrective action is how we deem it necessary to take care” of the
contamination, Ballinger said.
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Engaging in the context

— activates student thinking and assesses
prior knowledge

—encourages students to ask questions

—uncovers student misconceptions
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Establish the Essential Question

How can we reduce the impact of human activities on
the water quality of streams in Maryland?
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The Essential Question

e How can we reduce the impact of human
activities on the water quality of streams in
Maryland?

— Establishes the purpose for learning

— Guides the inquiry

— Is aligned with appropriate standards

— Provides opportunities for student investigation

— Makes connections between past and present
learning experiences s —
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Student
Exploration
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What students do in the classroom
before the field experience

e Participate in guided inquiry activities to build
background knowledge
e |dentify resources appropriate to the essential
guestion
— Protocols
— Equipment
— Methods to collect data
— Dichotomous keys
— Field guides
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Student Preparation

e Review literature for
relevant background
information
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Maryland “Impervious surface” refers to all hard

Sl | suriaces B pavec roads, parking ols
Blologleal :‘ , and cven highly compacted sois

urvey PN sports fisids. The problem with

impervious surfaces s that they prevent
the natural soaking of rainwater into the
ground and slowly seeping into streams.
Instead, the rain water accumulates and
flows rapidly into storm drains. This results
in severe harm to streams in three
impertant ways:
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Current Stream
Health Overview

Maryland's
Stronghold
Watersheds

the Chesapeake Bay MDE 12/15/10

Instructional Video for DNR Stream
Waders Program DR 11/10/10

Message From the
Governor

The heatth of the Bay is ulimately
determined by what we do on the land
- in our cities and towns, on our farms
and forests, in our schools and
backyards. The 10,000 miles of
streams that run through our
communities can deliver either clean
water or pollstants fo the Bay. I's our
Bay and it's our choice.

Water Quantity: storm drains defiver
lerga yitmes o wale i sirara
much faster than would oz

naturally., resuling in Tooting and bank
erosion. Stream inhabitants are
stressed, displaced, or Kiled by the
fast moving water and the debris and sediment it brings with it

‘Water Quality: pollutants {gascling, o, fertiizers, stc) accumulate on impervious surfaces and
are washed into the streams,

‘Water Temperature: during warm weather, rain that falls on impervious surfaces begomes
superheated and can stress or kil stream inhabitants

Forested Stream
Buffers

How Impervious
Surface Impacts
Stream Health

™

w

JOURNAL OF THE AMERICAN WATER RESOURCES ASSOCIATION
JUNE AMERICAN WATER RESOURCES ASSOCIATION

Al stream inhabitants are harmed by impervious surfaces, but some are more sensitive than others.
Brook trout, for example, are not found in watersheds with more than 4% impervious surface. Some
salamanders disappear from watersheds with as lttle as 0.3% impervious surface!

Thank you for choosing to get involved
in improving the heakh of your stream
and our Bay.

STREAM HEALTH RANKINGS PREDICTED BY
SATELLITE DERIVED LAND COVER METRICS!

Marcia N. Snyder; Scott J. Goetz, and Robb K. Wright®

INTRODUCTION

Stream Health

The National Academy of Sciences has identified
land caver and land use change as one of the primary
drivers affecting ecological systems (NRC, 2001; US.
Global Change Research Program, 2003). Freshwater
systems are especially vulnersble to land use change,
particularly the incremsed urbanization occurring
across much of the nation, which has contributed i
changes in aquatic community structure and degrada-
tion of stream bista (e.g., Wang ef ai., 2001; Nilsson
< al., 2003). Currently more than 70 percent of fresh-
water mussels, 55 percent of cravfish, 42 percent of
amphibians, and 40 percent of freshwater fishes are
either vulnerable, imperiled, or critically imperiled in
the United States (USEPA, 2002). In the Chesapeake
Bay watershed, numerous studies have demanstrated
the association between land use changes and the

gradation of the biological, chemical, and physical
quality of streams (Liu ef al., 2000; Jones ef al., 2001;
Palmer ef al., 2002; Paul er al., 2002). In the State of
Maryland 46 percent of all streams are in poor condi-
tion, based on a combined macroinvertebrate and fish
Index of Biological Integrity (IBI), and the proportion
of urban land cover is expected to increase ta between
16 and 21 percent of total land srea within the
next 25 years (Boward et al, 1998). In the greater
Baltimore-Washington, D.C., region, urban and resi-
dential lands surrounding the Chesapeake Bay have
inereased by 83 percent in the 15 years from1986
through 2000, and a predictive model calibrated with
these results estimates an additional 80 percent

eover in both the wtershed and within the buffer zane.
TERMS

e Josurnial f the Amserican Water Resources Association (INWRA} (Copyright © 20051 Discussions are open wntil

San Pedro, Costa Rien; The Woeds Hole Research Ceater, PO,
. 1305 Eust-West Highway, Silver Spring, Maryland 20910

ectivel, Orguajeation for Trogical Scudies, L Selva Bilopica
95, Woods e, arud NOAA Sucial Projes
{E-MailGoeta: sgoctawlir.org).
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Student Preparation

Freshwater 9
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What students do during the
field experience

e Design and/or participate in
investigations to collect data
in the field and/or classroom

 Review data and compare to
expected results

e Repeat protocol or modify as
needed
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What e Discuss to evaluate validity of

students investigative results.

= Compare data collected by
do after classmates
the field = Compare data collected by

community groups

experience Collect additional data as

needed
 Analyze data to identify trends
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Explaining Results

e Making connections between stream health
and human activities

oy
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* Analyze data to make inferences related to the
essential question

— Student data (own and others)
— Agency data

e Share the data

— Student-student discourse/Student-teacher
discourse

— Upload to FieldScope
— Write an essay to explain the results
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Making Connections

e Make inferences on the health of the stream
e Conduct additional research as needed

e Construct an argument about the best way to
reduce the impact on the stream ( “claim —
evidence — reasoning”)



Extending Learning to Civic Action
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Engaging in Civic Action

Student(s) identify appropriate strategy for
action

Work collaboratively to address the issue
— |dentify resources

— Establish partnerships

— Anticipate obstacles

Implement strategy
Reflect on the effectiveness of the strategy



What Instructional Format was Used?

o The Learning Cycle
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Jigsaw

Share your individual observations
Discuss as a group
Summarize the ahas

Discuss the implications for your program
and/or for instruction

Report to all




STEM STANDARDS of PRACTICE
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