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Is This What It Feels Like???
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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.  

MSDE’s Definition of STEM Education
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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 
•engagement in inquiry, 
•logical reasoning, 
•collaboration, and 
•investigation.
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STEM Standards of Practice
1. Learn and Apply Rigorous Science, Technology, Engineering, 

and Mathematics Content 

2. Integrate Science, Technology, Engineering, and Mathematics 
Content 

3. Interpret and Communicate STEM Information 

4. Engage in Inquiry 

5. Engage in Logical Reasoning 

6. Collaborate as a STEM Team 

7. Apply Technology Appropriately
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NGSS and STEM
STEM Standards of Practice

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

2. Integrate Science, Technology, 
Engineering, and Mathematics 
Content 

3. Interpret and Communicate 
STEM Information 

4. Engage in Inquiry
5. Engage in Logical Reasoning
6. Collaborate as a STEM Team 
7. Apply Technology        

Appropriately

NGSS Science and
Engineering Practices

1. Asking questions (science) and 
defining problems (engineering)

2. Developing and using models 
3. Planning and carrying out 

investigations 
4. Analyzing and interpreting data 
5. Using mathematics and 

computational thinking
6. Constructing explanations (sci) and 

designing solutions (engineering)
7. Engaging in argument from 

evidence 
8. Obtaining, evaluating, and 

communicating information
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Capacities of Literate Individuals

INDEPENDENCE

USE 
TECHNOLOGY

COMPREHEND 
AND CRITIQUE

VALUE 
EVIDENCE

UNDERSTAND 
PERSPECTIVES 
AND CULTURES

RESPOND TO VARIOUS 
DEMANDS

STRONG CONTENT 
KNOWLEDGE
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Structure of a “Lesson”
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Engage Students in the 
Context
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Engage students with the issue of 
importance of healthy streams
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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
• 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

13



Student 
Exploration
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STUDENT 
EXPLORATION



What students do in the classroom 
before the field experience

• Participate in guided inquiry activities to build 
background knowledge

• Identify resources appropriate to the essential 
question
– Protocols
– Equipment
– Methods to collect data
– Dichotomous  keys
– Field guides
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Student Preparation

• Review literature for 
relevant background 
information



Student Preparation

• Identify resources 
appropriate to the 
essential question
– Protocols
– Equipment
– Methods to collect 

data



What students do during the 
field experience

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

• Review data and compare to 
expected results

• Repeat protocol or modify as 
needed
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What 
students 
do after 
the field 

experience

• Discuss to evaluate validity of 
investigative results.
 Compare data collected by 

classmates
 Compare data collected by 

community groups
• Collect additional data as 

needed
• Analyze data to identify trends
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Explaining Results

• Making connections between stream health 
and human activities

21



Explaining Results

• Analyze data to make inferences related to the 
essential question
– Student data (own and others)
– Agency data

• 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

• Make inferences on the health of the stream
• Conduct additional research as needed
• Construct an argument about the best way to 

reduce the impact on the stream ( “claim –
evidence – reasoning”) 
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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
– Identify resources
– Establish partnerships
– Anticipate obstacles

• Implement strategy
• Reflect on the effectiveness of the strategy
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What Instructional Format was Used?
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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

27



ST
EM

 S
TA

N
DA

RD
S 

of
 P

RA
CT

IC
E

STEM
 STAN

DARDS of PRACTICE

28


