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Purpose of the 
Strand
1. Discuss authentic practices in science – 

What do real scientists “do?”

2. Expand ways to introduce students to 
authentic practices.

Consider ideas other than science fair.

3. Provide year-round structure and materials to 
teach science in an authentic manner.

Focused on grades 4-8.

https://www.amazon.com/Lets-Be-Scientists-Authentic-Classroom/dp/1618210246/ref=sr_1_1?crid=2OGIUTIMEFZZN&keywords=let%27s+be+scientists+heilbronner&qid=1657365259&sprefix=let%27s+be+scientists+heilbronne%2Caps%2C76&sr=8-1
https://www.amazon.com/Schoolwide-Enrichment-Model-Science-Hands/dp/1618214993/ref=sr_1_1?crid=3PR3DC9FNY2TV&keywords=schoolwide+enrichment+model+in+science&qid=1657368118&sprefix=schoolwide+enrichment+model+in+science%2Caps%2C76&sr=8-1


All student and teacher handouts 
will remain in Day 1.

PowerPoints will be added to each 
day after the session.

Day 2 PowerPoint has been 
uploaded to Day 2.



Strand Agenda

• Day 1 – Lay the groundwork for an alternative approach and provide an overview of that 
approach.

• Day 2 – Work through the first part of the school year with an example.

• Day 3 – Work through the final part of the school year with an example. 



How Does It Work?

Week 1
Introduce the 
Science Portfolio

Week 2
Conduct an Interest 
Inventory

Weeks 3-10 STAR Topics

Weeks 11 - 34 GEM Topics 

Week 35 Students Reflect



Weeks 18-23 – Facilitate Students’ Deeper 
Investigations About Their GEM Topics

STUDENT 
INVESTIGATIONS

SCIENCE SAFARIS STUDENT DEBATES



Our GEM Topic

• Interesting to the students

• Investigable using accessible materials

• Has no easy answers

• Of interest to an authentic audience – someone who might 
make use of the information

The cafeteria at XYZ Elementary School is so noisy? Why?

and

Can something be done about it?



Possible 
Investigable 
Questions

1. How do floor/wall coverings affect decibel levels 
in a room?

2. How does distance from a source affect decibel 
levels in a room?

3. How does the angle from a source affect decibel 
levels in a room?

4. How does the time of day affect decibel levels in 
a room?



Which Authentic Skills Have 
Students Used So Far?

• Develop Content Knowledge

• Investigate 

• Think Creatively

• Collaborate

• Debate

• Communicate





Your Personal Safari

• Where would you MOST like to go (that you 
haven’t been)?



What 
Counts as a 
Science 
Safari?

May be in-person or virtual

An entire group may attend or 
only one person.

Students may locate them or you 
may select them for the students.





In Our 
Example…
Students take a virtual field 
trip to dbZone!

https://dbzone.exploresound.org/


Debates are Great!
1.  Locate a topic 

and engage 
students

2. Develop a 
question

3. Form teams
4.  Gather 
evidence

5.  Organize 6.  Rehearse!
7.  Conduct the 

debate
8.  Reflect

9.  Score the 
debate 

(optional)



Examples of Debate Topics

• Animal testing of medication saves lives. Should animal testing be allowed to take place 
in order to design and test medication?

• Requiring bikers to wear helmets saves lives. Should bikers be required by law to wear 
helmets?

• Science makes advancements that sometimes harm the people, animals and the 
environment (e.g., asbestos).  Are these advancements justified for what they may lead 
to?

• Can you think of others?

• Can you thin of a possible debate topic related to decibel levels?







Weeks 24-26 – Students Develop Solutions to 
Their GEM Problems

• Emphasizes creativity and creative problem solving.

• Two phases:

• Phase I – Students think of solutions with strategies 
such as:

• Brainstorming

• SCAMPER

• Attribute Listing

• Phase II – Students evaluate the desirability of 
solutions and select one to present to an authentic 
audience.



Creative Problem Solving

CREATIVITY – GENERATING 
IDEAS - EXPANSIVE

EVALUATING THE QUALITY OF 
IDEAS - NARROWING



In Our Example…

• Students complete investigations and discover that 
the cafeteria is so noisy because the room is large, 
the floor is tile, the ceiling is high, and the walls are 
bare.

• What solutions might they come up with?

• Strategies related to creativity and creative 
problem solving will help!



Phase I – 
Students Think 

of Solutions

Phase I – Students Think of Solutions



Some Types of 
Brainstorming

• Traditional Brainstorming – students come up with 
as many ideas as possible in a set amount of time.

• Stop-and-Go Brainstorming – students think for a 
set of amount of time and then list their ideas.

• Reverse Brainstorming – students reverse the 
situation and brainstorm about that; they can then 
pick a solution that’s the opposite of what they 
listed.



Phase I – Students 
Think of Solutions



Attribute

Attribute Facts Ideas Can This be 

Done?

Walls Far apart - 

uncovered

Cover the walls Yes

Floors Tile Replace tile Maybe, but 

maybe not

Ceilings Not soundproof Replace ceiling Maybe, but 

maybe not

Furniture Little furniture Add something Possibly, 

probably more 

probabale

Activity:
Let’s Use the 
Attributes 
Handout to 
develop 
multiple 
solutions to the 
noisy cafeteria 
problem!

Focus on the 
materials in the 
cafeteria 
structure – the 
room.



Phase II – 
Students Evaluate 

Solutions and 
Select One to 

Implement



In our example…

• Students decide that there are three options to reduce the 
noise level in the cafeteria:

A. Lay Acousti-mat under the tile.

B. Cover the walls with a noise-reducing material.

C. Add plants to the room.





Weeks 27 - 31 – Students Develop 
and Implement Their Action Plans

• Individual students or groups work to implement 
action plans.

• Collaboration for groups is key.



A Word About Group 
Work

A poll: How did you feel about working with 
others when you were in school?





Weeks 32– 34 Students Present Their Results

• Students identify an authentic audience.

• Students plan their presentations.

• Students present the results of their study.





In our 
example…

Students decide to present their two solutions 
to the principal and parents at a PTA meeting.

They must develop a PowerPoint that presents 
the problem and details all of their research and 
findings.

The PowerPoint must also lay out the two 
solutions and list pros and cons of each of the 
two solutions, including cost estimates.

The work would be divided among group 
members (if working in a group).





Week 35– Students Reflect

• Metacognition, or thinking about one’s own learning, 
has been shown to be one of the most effective things 
you can do as a teacher to increase learning.



Does it 
matter…

• …if students’ ideas are implemented?

YES AND NO





Which Authentic Skills Did 
Students Use?

• Develop Content Knowledge

• Investigate 

• Think Creatively

• Collaborate

• Debate

• Communicate



The Strangest 
Thing
A Final Poll



Thank you!

Questions?

Email Nancy at 
nheilbronner@mercy.edu 
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