Everyday Encounters with Science

Dealing with
Frustration

Program Type: Classroom Discussion | Audience Type: Grades 3-8

Description: Brainstorm techniques for dealing with frustration and showing
persistence during engineering activities. This discussion works best after
students have experienced at least one challenging engineering activity.

LEARNING

OBJECTIVES

e Students will learn productive ways to deal with frustration and overcome

mental blocks.

TIME REQUIRED

Advance Prep

=

Set Up

Activity Clean Up

5 minutes 0 minutes 30 minutes 0 minutes

SITE

REQUIREMENTS

e None

PROGRAM

FORMAT

Segment
Introduction

Dealing with Frustration
Wrap-up

Dealing with Frustration
Classroom Discussion

Format Time
Instructor-led discussion 10 min
Large group discussion 15 min
Large group discussion 5 min

Designing Our World
OMSI ©2018




Preparation

SUPPLIES
Supplies Amount Notes
Large piece of paper 1 Chart pack or poster board
Markers 2-3

ADVANCE

PREPARATION

The facilitator should think about what they do when they are “stuck.” Think of a
few strategies you use in your own life to deal with frustrating situations.

SET UP

None required.

Dealing with Frustration
Classroom Discussion

Designing Our World

OMSI ©2018




Activities

INTRODUCTION -
10 minutes

Let students speculate before offering answers to any questions. The
answers given are provided primarily for the instructor’s benefit.

Suggested script is shaded. Important points or questions are in bold.
Possible answers are shown in italics.

Launch discussion by reminding students of something that many found
difficult to do in a previous session.

Do you think the first design an engineer makes is usually the best?
It can take many tries before an engineer comes up with a design that will
work.

Highlight that in previous sessions students persisted despite frustrations
and were able to accomplish something in the end.

Ask students to share about a time that they were frustrated.
Today we are going to pool our knowledge and brainstorm some

strategies for what to do when we get frustrated during an engineering
activity.

Group Sharing
GROUP ACTIVITY 15 minutes

Draw a diagram on the chart or poster board:

When I'm Frustrated
or Stuck

Dealing with Frustration Designing Our World
Classroom Discussion OMSI ©2018



Activities

What are some positive things you could do if you get frustrated
when creating a design? Stop, take a break, and calm down. Then look
at neighbors’ designs to get ideas, or ask them for help. Have a positive
attitude!

Take student input to build a web of suggestions for things to do when
frustrated. Some examples are:

e Take a deep breath

e Look at what other people are doing

e Try again

e Ask for help

e Stretch

e Take a step back and look at the whole thing
e Pinpoint what the problem is

e Try a whole new idea!

Is it OK to use ideas from your neighbors? Yes! Engineers often take
existing ideas and improve on them, or find a new use for an old design.
You are encouraged to look at what your neighbors are doing and use
their ideas—their work might just lead to an even better idea!

WRAP-UP )
5 minutes

Which of these strategies do you already use in your life? Which of these
do you not use but think could be easy to practice during our next
engineering activity?

Keep the sign posted for future engineering activities; or, bring it back into
the classroom for every session. Return to the list and keep adding things
as you go through the various lessons.

Dealing with Frustration Designing Our World
Classroom Discussion OMSI ©2018



Who is an
Engineer?

Program Type: Classroom Discussion | Audience Type: Grades 3-8

Description: The goal of this discussion is to activate prior knowledge of
engineering and challenge stereotypes about who can be an engineer.

LEARNING

OBJECTIVES

e Students will learn that anyone can be an engineer and that engineers do
not fit stereotypes.

TIME REQUIRED

Advance Prep Set Up Activity Clean Up

v

10 minutes 0 minutes 30 minutes 0 minutes

SITE

REQUIREMENTS

e None

PROGRAM
FORMAT
Segment Format Time
Introduction: Draw an Engineer  Group activity 10 min
Engineer Cards Group activity 15 min
Wrap-up Large group discussion 5 min
Who is an Engineer? Designing Our World

Classroom Discussion OMSI ©2018



Preparation

Supplies Amount Notes
Engineer cards 1 set/group In appendix
Blank paper 1/student 8.5x 11
Markers or colored pencils 3—4/student
Whiteboard 1 Or chart paper, chalkboard
Dry erase markers At least 1 Or chalk or markers
Laminator 1 (Optional)

ADVANCE

PREPARATION

e Print and cut out the engineer cards. If you prefer, laminate them for
durability and reusability. Print enough sets so that each group can
have 5-6 cards.

SET UP

None required

Who is an Engineer? Designing Our World
Classroom Discussion OMSI ©2018



Activities

INTRODUCTION -
10 minutes

Let students speculate before offering answers. The answers given are
primarily for the instructor’s benefit.

Suggested script is shaded. Important points or questions are in bold.
Possible answers are shown in italics.

Prompt students to begin thinking about what they know about engineers.
Create a list on the whiteboard or chart paper that captures their
responses.

o What do engineers wear?

o What do they look like?

o What tools do engineers use?

o Where do engineers work?

Collaborative: With younger students and students who have very little
familiarity with engineering, make a group sketch of what an engineer
might look like.

Individual: With older students and students who have been exposed to
engineering, distribute blank paper and give them five minutes to create
individual sketches of an engineer and their environment. Have them
share about their drawings in pairs or in small groups.

Engineer Cards
GROUP ACTIVITY E minltes

We are going to play a short game called “Who is an Engineer?” Your goal
is to look at all these cards and decide who is an engineer and who is not.

Think of these two questions as you sort the cards:

Write on the board:
What does an engineer do?
What does an engineer need to have?

Divide the class into groups of 3-6. Pass out at least five cards to each
group and instruct them to look at the photo without turning the cards over.
If possible, have a facilitator at each group helps enforce this rule.

Discuss the questions on the board and sort the cards into two different
piles: Engineer and Not Engineer.

Who is an Engineer? Designing Our World
Classroom Discussion OMSI ©2018



Activities

When each group has finished sorting every card, let them turn the cards
over and read the backs. Give them a few minutes to discuss the reveal:
All of the people pictured are engineers!

Engineers use science, math, and creativity to solve problems for people and
improve our world. They often work in teams and test out many different ideas
before finding one that works best. They come from all backgrounds and can
be any gender or age.

WRAP-UP )
5 minutes

Ask for student observations. There is no correct answer. Let students
guide the discussion.

Bring the whole group back together and ask students what their reactions
were and what they learned.

Were you surprised by the results of this activity? Why or why not?
How did you decide if a person was an engineer or not?

Would you make any changes to the drawing you made of your
engineer?

Who is an Engineer? Designing Our World
Classroom Discussion OMSI ©2018
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Fixed vs.
Growth Mindset

Program Type: Classroom Discussion | Audience Type: Grades 3-8

Description: Encourage debate over fixed vs. learned abilities, with the final
message being that success at engineering (along with most things) is learned,
not innate, and skills can be improved with practice.

LEARNING

OBJECTIVES

e Students will discuss the importance of a growth mindset and learn that
skills and abilities are improved with practice.

TIME REQUIRED

Advance Prep Set Up Activity Clean Up

v

10 minutes 0 minutes 30 minutes 0 minutes

SITE

REQUIREMENTS

e Access to the internet, computer, projector and screen.

PROGRAM
FORMAT
Segment Format Time
Introduction Instructor-led discussion 10 min
Fixed vs. Growth Mindset Large group discussion 15 min
Wrap-up Large group discussion 5 min
Fixed vs. Growth Mindset Designing Our World

Classroom Discussion OMSI ©2018



Preparation

SUPPLIES

Supplies Amount Notes
Computer, projector, and screen 1 (Optional)
“You Can Grow Your Intelligence” Handout 1/student In Appendix (Optional)

ADVANCE

PREPARATION

“I can’t do it!” “Ugh, I'm so bad at engineering!” “I’'m not a science person.”

Chances are, you've heard students use phrases like these when they are
frustrated with an activity. They are all examples of a fixed mindset—the
belief that our brains have strengths and weaknesses that don’t change
over time. The opposite of this mindset is a growth mindset—the belief
that brains are like muscles and able to change, grow, and improve with
practice.

There is considerable research in the world of education about the power
of promoting a growth mindset. We recommend reading through some
resources and research to familiarize yourself with the topic. Teacher
language when giving praise and setting up challenges can have
significant outcomes on student performance.

A great starting place is this collection of resources by Edutopia:
http://www.edutopia.org/article/growth-mindset-resources. You can
choose to print out some written materials for students to take home or
explore in class.

The facilitator should think of a time when they had to overcome a struggle
by being persistent and practicing a new skill. You will have time to share
about this experience.

SET UP

None required

Fixed vs. Growth Mindset Designing Our World
Classroom Discussion OMSI ©2018


http://www.edutopia.org/article/growth-mindset-resources

Activities

INTRODUCTION -
10 minutes

Let students speculate before offering answers to any questions. The
answers given are provided primarily for the instructor’s benefit.

Suggested script is shaded. Important points or questions are in bold.
Possible answers are shown in italics.

Were all of us born with the abilities we have today? Are people born
smart, skilled, athletic, or knowledgeable?

No. When we are born, we can’t read, we can'’t eat solid foods, we don’t
even know how to walk, and we certainly don’t know how to play sports or
play an instrument. All of these skills are developed based on what people
call a growth mindset: the idea that our brains grow and strengthen
based on how we use them.

Think of a talented athlete, musician, or artist you have heard of. Were
these people born with the ability to do what they do? How did their skills
get to where they are today? They practiced!

OPTIONAL (5 min): Below are two videos, both less than three minutes
long, that are great starting points as you examine this topic:

Khan Academy — “You Can Learn Anything” (2014)
https://www.youtube.com/watch?v=JC82II12cjgA
(Duration 1:31)

Sentis — “Neuroplasticity” (2012)
https://www.youtube.com/watch?v=ELpfYCZa87g
(Duration 2:04)

The Khan Academy video is a general, very upbeat introduction to the
concept of growth mindset and showcases a wide variety of examples of
how we learn new skills through practice. In contrast, the Sentis video
explains how pathways in the brain grow and become reprogrammed.
These videos aren’t redundant, and they can be easily shown together
thanks to their short durations.

In the same way a soccer player must practice to get better, we can also
continue to practice our own skills to get better at something we want to
accomplish. If you have ever said, “I'm not good at math,” it is because
you have not developed those skills yet. You can “get good” at anything if
you continue to try, fail, and learn from your mistakes. Our brains can
learn anything!

Fixed vs. Growth Mindset Designing Our World
Classroom Discussion OMSI ©2018


https://www.youtube.com/watch?v=JC82Il2cjqA
https://www.youtube.com/watch?v=ELpfYCZa87g

Activities

Share with students a personal anecdote from your life that highlights a
time when you struggled with something, but were able to practice and
become better. Choose a story that involves hard work and touches on the
strategies you used and the people who helped you. If you were able to
show the videos, relate your story back to them.

GROUP ACTIVITY Fixed vs. Growth Mindset
15 minutes

If there are multiple adults present, split students into groups so that there
is at least one adult facilitator per group. Alternatively, do this activity as a
whole-group discussion. Distribute the “You Can Grow Your Intelligence”
handout from Brainology™ for students to read and take home.

Think of a time when you struggled with something challenging and you
had to learn skills in the process. Maybe you were practicing a sport, or
you wanted to get better at drawing. Perhaps you had to help with chores
or cooking and didn’t quite know how to do things at first. Do you have an
example of how you practiced a growth mindset in your own life?

As students are sharing, create a list of characteristics of someone with a
growth mindset on the board or chart paper.

Examples:

“Doesn'’t give up”

“Tries new strategies”

“Asks for help”

“Doesn’t get discouraged or embarrassed by failure”

Ask students what else should be added to the list.

WRAP-UP )
5 minutes

Ask for student observations. There is no correct answer. Let students
guide the discussion.

Bring the whole group back together and discuss some stories, reviewing
the difference between a fixed and growth mindset.

What abilities have you developed in life?

How did you get to the level you are at now?

What can you do to continue to get better at things you want to
improve?

Fixed vs. Growth Mindset Designing Our World
Classroom Discussion OMSI ©2018
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