
“STEAM in a Bucket”

n PROGRAM OVERVIEW 
“STEAM in a Bucket” is the title of 

this innovative project that incorporates 
music and visual arts with science, 
technology, engineering and math to 
reach learners of all ability levels. This 
6-week unit uses visual segments 
from YouTube as springboards into 
science, technology, engineering, and 
math lessons. For example, students 
view a 5-minute segment on bottle 
bands (glass bottles filled with different 
levels of water and then struck to 
create melodies) before engaging in 
collaborative discussions about the 
direct correlation between the size of 
an object and its musical pitch. After 
learning that musical instruments are 
classified by how they produce sound 
(not by the materials they’re made of), 
students engineer their own string, 
percussion and brass instruments. 
Engineering projects have parameters, 
and the parameters grow in complexity 
for each project: first they must create 
an instrument that makes a high and 
low pitch, then 3 different pitches. At 
every step of the way, students write to 
explain their logic and how to play their 
engineered musical instruments. 

They also engage in the peer review 
process, and work in teams to create an 
original musical composition featuring 
their engineered instruments. They will 
also create a nontraditional form of music 
notation to document their composition. 

For further information contact…

Jessica Fredricks
Bethune Academy

900 Avenue F
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After another peer review to evaluate 
the clarity of their notation system, these 
engineers will become graphic designers 
and create an ad campaign to “sell” their 
instrument. Students will hold a “music 
festival” for younger grades, during which 
the primary students will browse the new 
instruments, try out the instruments and 
get lessons on the instruments from their 
creators. The primary students will use 
math sorting and estimating skills to tally 
up their votes for the “Coolest Instrument 
Engineer” and present certificates to the 
winners. 

All students will engage in reflection 
writing activities throughout the process. 
This program focuses on music, science, 
math and writing through the use of 
meaningful hands-on experiences. Most 
of this program is centered around team 
work and participation. This was my 
second year using this program and my 
students were very engaged and active 
in their learning. 

Each lesson is designed to be com-
pleted in 1 to 3 class periods depending 
on how much time you have with your 
students. 

This program is hugely successful! 
Our school scored in the top 10 in the 
district for 5th grade science scores on 
last year’s FCAT, and scores on teacher-
generated assessments in science, 
music, and math are up 15% from last 
year in participating classes. Music skills 
are off the charts -- 90% of students 

demonstrate mastery on teacher-
generated performance assessments. 
Student achievement motivation has 
improved, and discipline referrals are 
down. Success!

 “STEAM in a Bucket” was de-
signed to be used with classes of 3rd, 
4th, or 5th graders, but is easily adapt-
able for K-2 and also for 6-8. Students 
of all ability levels can be successful 
with this program. This project uses 
both whole-group and small-group 
instruction.

n OVERALL VALUE 
The students love this program 

because instead of me telling them what 
instrument to play, they get to build their 
own instrument, and then they get to 
experiment – so instead of me being 
the keeper of all knowledge, they are 
the ones telling me how their instrument 
works! The only way to get it wrong is not 
to try, and for some of my students just 
showing up to school is an achievement. 
The social skills they learn during this 
project transfer readily to other areas 
on campus, and the habits of mind they 
learn while experimenting with different 
sounds and materials help develop their 
science and engineering skills. Because 
they are actively engaged in the creative 
process, they have ownership of their 
learning. The growth you will see in your 
students will AMAZE you!!!

~ A Returning Developer ~
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Program Information (cont.)
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n LESSON PLAN TITLES
• Strings N Things
• Plentiful Percussion
• Bring on the Brass

n MATERIALS 
This can be done in a classroom, 

and what’s nice is that it uses a lot 
of recyclable materials. Shoeboxes, 
empty 2-liter bottles and canisters, and 
the best free item ever: #10 cans from 
your school cafeteria. Go to your school 
cafeteria and tell them you need them 
to save the #10 cans (all the canned 
food comes in this nice big metal can) 
for you until you have one (or two) for 
each student in your class. Then duct 
tape the cut side to protect little fingers, 
and you have an instrument that can be 
struck, scraped or shaken -- the best 
percussion instrument ever!

n ABOUT THE DEVELOPER 
Jessica Fredricks graduated from 

Florida Southern College with a Bachelor 
of Music Education degree. She has 
been teaching music for 16 years and is 
currently the music educator at Bethune 
Academy in Haines City, FL. 

She has received numerous grants 
and awards and is a 7-time winner 
of the Disney Teacheriffic award, a 
4-time winner of Time Warner Cable’s 
Crystal Apple award, and a 5-time 
recipient of the South West Florida 
Water Management District’s Splash 
grant. She was named to USA Today’s 
All-Teacher Team in 2002. This is her 
5th time as a developer.
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n SUBJECTS COVERED 
Science, Music, Engineering, 
Technology, Language Arts

n GRADES
3rd, 4th and 5th grade, but easily 
adapted to K-2 or 6-8

n OBJECTIVES 
Students will …

… classify musical instruments by the 
way they produce sounds 

… construct viable arguments about 
which instrument they are hearing 
and critique the reasoning of others

… identify similarities and differences 
between instruments from different 
cultures

n COMMON CORE 
STANDARDS 

LACC-Literacy.SL.4.1d 
 Review the key ideas expressed 

and explain their own ideas and 
understanding in l ight of the 
discussion

MACC-Math.SL.7
 Construct viable arguments and 

critique the reasoning of others

n NGSSS

MU.4.H.3.1 
 Connections among the arts and 

other disciplines strengthen learning 
and the ability to transfer knowledge 
and skills to and from other fields.

SC.1.N.1.2 
 Compare the observations made 

by different groups using multiple 
tools and seek reasons to explain 
the differences across groups.

n MATERIALS 
•  String Instrument Design Challenge 

reflection sheet
•  cardboard box w/sound hole cut out, 

pencils, clipboards, and 5 rubber 
bands for every student team

•  recordings ofwoodwind instruments 
(get from your music teacher)

•  pictures of bagpipes, saxophone, 
flute, panpipes

•  Instrument Classification card sets 
(woodwind, strings, percussion, 
brass)

n VOCABULARY 
•  woodwind 
•  brass 
•  strings 
•  percussion 
•  pitch 
•  vibration 

n DIRECTIONS 
1.  Wr i te these 4 words on the 

board: Woodwind, Brass, Strings, 
Percussion. Then tell them to do 
what you do.
•  Say “woodwind” and then blow 

air and wave your arms in front 
of you to show the wind blowing

•  Say “brass”, then put up 2 fingers, 
touching each as you say “buzz” 
and “blow”, then buzz your lips

•  Say “percussion”, then put up 3 
fingers. Say “strike it”, punching 
forward on each word; say 
“scrape it”, scraping one hand 
down the other arm on each 
word; say “shake it”, shaking your 
body as you say it.

•  Say “str ings”, then hold an 
imaginary violin up and say 
“strings have strings”, pretending 
to pluck strings.

2.  Tell students that instruments are 
classified by HOW they make sound, 
not the materials they’re made of. 
Review how big things make a low 
pitch, and small things make a high 
pitch. (Pitch is the highness or the 
lowness of the sound.) To reinforce 
how instruments are classified, 
download images of flutes from 
around the world: a shakuhachi  is 
made of bamboo, while a western 
f lute is made of metal, and a 
recorder is made of plastic. To play 
all of them, you blow air, so they 
are all woodwind instruments, even 
though they are all made of different 
materials. Play a recording of one of 
the woodwind instruments you are 
displaying (bagpipe, saxophone, 
flute or panpipes) and ask students 
to decide a)which one is playing, 
and b) the reason they believe it’s 
that instrument and not the others. 
Then play the game four corners 
by designating one corner of the 
room to be  the western flute, one 
the bagpipes, one the saxophone, 
one the panpipes. Tell them to walk 
to the corner they believe is the one 
playing, and discuss their reasoning 
with the other people there. Let 
them listen one more time, then give 
them a chance to change groups 
if they have changed their mind. 
Then announce which instrument 
was playing, congratulate them on 
developing their woodwind ears, 
and instruct them to go back to their 
seats. 

 Then have them tell their shoulder 
partner one thing that is the same 
between the instruments in the 
pictures, and one thing that is 
different. Say “woodwind!” and 
have them stand and do the moves 
from step 1 while saying the word. 
Compliment the enthusiastic movers 
to motivate the others to focus their 
movements. 
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Lesson Plan No 1: Strings N Things



“STEAM in a Bucket” Jessica Fredricks
Lesson Plan No 1: Strings N Things (cont.)
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3.  Using the Instrument Classification 
cards (woodwind, brass, strings, 
percussion), have students pair up 
and play “Pick a Card, Any Card”. For 
this, each team needs a set of cards. 
One student fans out the cards, the 
other picks a card and has to say 
the classification and perform it. 
So if they choose “percussion”, they 
have to say and move to show all 3 
ways that percussion instruments 
make sound. Once the first student 
has answered all the cards correctly, 
she quizzes the other student.

4.  After collecting the cards, quiz them 
as a class to show the 4 instrument 
classifications with their eyes open, 
then with their eyes closed. Then 
remind students that all sound is 
vibration. Stretch a rubber band 
between 2 pencils and demonstrate 
plucking it -- it’s very difficult to 
hear. Now stretch that same rubber 
band over a shoebox with a hole 
cut out (for the sound hole) and it’s 
easier to hear. Why? The box acts 
as an amplifier -- just like the sound 
hole on a violin or a guitar. Explain 
that the amplifier is technology, 
but that technology doesn’t have 
to have wires or electricity -- it’s 
anything that makes life better. So 
the amplifier can be as complex as 
an electric guitar amplifier, or as 
simple as an empty cardboard box 
-- both are technology. Demonstrate 
how to pluck the rubber band so it 
vibrates freely, using the pencil to 
keep the rubber band off the box so 
it resonates. 

5. Tell students they will engineer a 
string instrument that can produce 
both a high pitch and a low pitch. 
Review that pitch is the highness 
or the lowness of the sound, 
and brainstorm ways they might 
make different pitches on a string 
instrument.

6. Put students in teams of 2. Assign 
one student to collect 3 rubber 
bands, 1 pencil and a shoebox 
from your materials pile. Assign 
the other student to collect a String 
Instrument Design Challenge sheet, 
pencil and clipboard. Remind them 
to use complete sentences when 
completing their Instrument Design 
sheet -- capital letters, punctuation 
and spelling count. Draw their 
attention to the part where they must 
write instructions for how to play 
their new instrument. Discuss how 
to give clear written instructions, 
and give an example of good written 
instructions, and poor writ ten 
instructions. Which were easiest to 
follow? Which was least frustrating? 
Give them 20 minutes to complete 
this together. 

7.  Have each team pair up with 
a different team and exchange 
instruments and instructions -- then 
do a VERBAL peer critique of the 
instructions for each instrument, 
using the posit ive comment-
something that needs improvement-
positive comment model. Are they 
able to produce the 3 pitches 
using just the instructions they 
were given? How easy were the 
instructions to follow? What would 
have made it easier? 

8.  Arts Extension: have each student 
give their new instrument a name, 
sketch i t  out ,  and create an 
advertising campaign to “sell” their 
instrument. Where can people 
buy their instrument? Who can 
play it? Where can it be played? 
Which famous musicians wil l 
want to play their instrument? 
In teams, allow them to create a 
30-second commercial featuring 
their instrument being played by 
someone famous.  

n EVALUATION/
ASSESSMENT 
Students will be graded on their 

participation, String Instrument Design 
Challenge reflection sheet, and their 
ability to work as a team.
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n SUBJECTS COVERED 
Science, Music, Engineering

n GRADES
3rd, 4th and 5th grade, but easily 
adapted to K-2 or 6-8

n OBJECTIVES 
Students will …

… engineer a percussion instrument 
using recyclable materials that 
produces 3 different sounds

… use writing skills to give a written 
peer critique of instructions on how 
to play their instrument 

… enhance music skills through 
directed listening and playing 
activities 

n COMMON CORE 
STANDARDS 

LACC.4.L.1.2 
 Demonstrate command of the 

conventions of standard English 
capitalization, punctuation, and 
spelling when writing.

MACC.4.L.6  
 Attend to precision.

n NGSSS

MU.4.H.3.1 
 Connections among the arts and 

other disciplines strengthen learning 
and the ability to transfer knowledge 
and skills to and from other fields.

SC.1.N.1.2 
 Compare the observations made 

by different groups using multiple 
tools and seek reasons to explain 
the differences across groups.

n MATERIALS 
•  Percussion Instrument Design 

Challenge reflection sheet for every 
student

•  5-gallon bucket, 2 drumsticks, 
empty 2-Liter bottle, #10 can from 
cafeteria (one set of each per team)

•  pictures of mandolin, sitar, banjo, 
ukulele, koto

•  Classification Description card pack 
for every 2 students

n VOCABULARY 
•  percussion 
•  shake 
•  strike 
•  scrape 
•  metal 
•  wood 
•  plastic 
•  mandolin 
•  sitar 
• banjo 
•  ukulele 
•  koto 

n DIRECTIONS 
1.  Review the 4 instrument classification 

words from the previous lesson by 
speaking and moving: Woodwind, 
Brass, Strings, Percussion. 
Say “woodwind” and then blow air 

and wave your arms in front of 
you to show the wind blowing

Say “brass”, then put up 2 fingers, 
touching each as you say “buzz” 
and “blow”, then buzz your lips

Say “percussion”, then put up 3 
fingers. Say “strike it”, punching 
forward on each word; say 
“scrape it”, scraping one hand 
down the other arm on each 
word; say “shake it”, shaking your 
body as you say it.

Say “strings”, then hold an imaginary 
violin up and say “strings have 
strings”, pretending to pluck 
strings.

2.  Ask students to tell their shoulder 
partners HOW instruments are 
classified (by how they make sound, 
not the materials they’re made of). 
Review how big things make a low 
pitch, and small things make a 
high pitch. (Pitch is the highness 
or the lowness of the sound.) To 
reinforce how instruments are 
classified, download images of 
string instruments from around 
the world: mandolin, banjo, sitar, 
ukulele, koto. To play all of them, 
you pluck the strings, so they are all 
string instruments, even though they 
all look different. Have them pair 
up and tell their shoulder partner 
one thing that is the same between 
the pictures, and one thing that is 
different. 

3.  Using the Classification Description 
cards (have strings, buzz and blow, 
shake-strike-scrape, blow air), have 
students pair up and play “Pick a 
Card, Any Card”. For this, each 
team needs a set of cards. One 
student fans out the cards, the other 
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Lesson Plan No 2: Plentiful Percussion (cont.)
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picks a card and has to say the 
classification and perform it. So if 
they choose “shake-strike-scrape”, 
they have to say the classification 
(percussion),  and move to show all 
3 ways that percussion instruments 
make sound. Once the first student 
has answered all the cards correctly, 
she quizzes the other student.

4.  After collecting the cards, quiz them 
as a class to recall the 4 instrument 
classifications with their eyes open, 
then with their eyes closed. Then 
remind students that all sound is 
vibration. Hold up an empty 2-liter 
bottle and ask how you could use it 
as a woodwind instrument? (blow 
across the top) Ask how you could 
use it as a percussion instrument? 
(strike it, put something in it and 
shake it, or tap it against your thigh) 
Challenge them to think of other 
ways to use the bottle to make 
sound. Then give every student an 
empty 2-liter bottle and challenge 
them to make a high and a low 
sound. Establish a clear steady 
beat by beating on a #10 can with a 
drumstick, and encourage them to 
“jam” along with you. Remind them 
to include both sound and silence 
in their pattern. Tell them to look 
around -- can they hear the patterns 
others are creating around them? 

5.  Choose a clip of a bottle band off 
YouTube (glass bottles that are 
either filled with different levels of 
water and then struck to produce 
melodies, or blown across like 
woodwinds) as a hook and discuss 
what the engineer had to do to create 
these instruments. Tell students 
that today, they will engineer a 
percussion instrument that can 
produce at least 3 different pitches. 
Review that pitch is the highness 
or the lowness of the sound, and 
brainstorm ways they might make 
different pitches on a percussion 
instrument.

6. Put students in teams of 2. Assign 
one student to collect an empty 
2-liter bottle, a 5-gallon bucket, 2 
drumsticks, and a #10 can from 
your materials pile. Assign the other 
student to collect 2 Percussion 
Instrument Design Challenge 
sheets, pencils and clipboards.  
Remind them to use complete 
sentences when completing their 
Instrument Design sheet -- capital 
letters, punctuation and spelling 
count. Draw their attention to the part 
where they must write instructions 
for how to play their new instrument. 
Discuss how to give clear written 
instructions, and give an example of 
good written instructions, and poor 
written instructions. Which were 
easiest to follow? Which was least 
frustrating? Give them 20 minutes 
to complete this together.

7.  Have each team pair up with 
a different team and exchange 
instruments and instructions -- 
then do a WRITTEN critique of the 
instructions for each instrument. Are 
they able to produce the 3 pitches 
using just the instructions they 
were given? How easy were the 
instructions to follow? What would 
have made it easier? 

8.  Encourage each student to create 
a short pattern using all 3 of their 
pitches, and get them to repeat 
it 4 times, with the other person 
clapping the steady beat so they’re 
jamming. Then have the partners 
switch roles. Challenge: develop 
a system for notating their short 
pattern, so they can remember it for 
next time.  

9.  Arts Extension: use their materials 
to create a “Percussion Person” 
-- where are its arms? legs? head? 
give it a name and tell us what he 
or she likes to do!

10. Teambuilding Extension:  combine 
2 teams (for a group of 4), and have 
them work together to create a 
team rhythm creation. Encourage a 
variety of sounds and timbres -- how 
will they start their group jam? how 
will they end? will they have different 
sections? solos? will they go the 
same speed or get faster or slower? 

n EVALUATION/
ASSESSMENT 
Students will be graded on their 

participation, Percussion Instrument 
Design Challenge reflection sheet, and 
their ability to work as a team.
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n SUBJECTS COVERED 
Music, Engineering, Science

n GRADES
3rd, 4th and 5th grade, but easily 
adapted to K-2 or 6-8

n OBJECTIVES 
Students will …

… engineer a brass instrument  that 
produces 3 different sounds

… generate an instruction manual 
so others can perform simple 
patterns on their instrument

… i d e n t i f y  s i m i l a r i t i e s  a n d 
differences between instruments 
from different cultures

n COMMON CORE 
STANDARDS 

LACC.W.4.10 
 Write routinely over extended time 

frames (time for research, reflection, 
and revision) and shorter time 
frames (a single sitting or a day or 
two) for a range of discipline-specific 
tasks, purposes, and audiences.

MACC.4.S.7  
 Look for and make use of structure

n NGSSS

MU.4.C.2.1 
 Identify and describe basic music 

performance techniques to provide 
a foundation for critiquing one’s self 
and others.

MU.4.F.1.1 
 C rea t i ng ,  i n te r p re t i ng ,  and 

responding in the arts stimulate 
the imagination and encourage 
innovation and creative risk-taking.

n MATERIALS 
•  PVC pipe kit for each student team
•  Brass Instrument Design Challenge 

reflection sheet and pencil for each 
student

•  pictures of trumpet, tuba, shofar, 
dijeridoo, trombone

n VOCABULARY 
•  brass
•  buzz
•  vibration
•  pitch
•  embouchure 

n DIRECTIONS 
1.  Review the 4 instrument classification 

words from the previous lesson by 
speaking and moving: Woodwind, 
Brass, Strings, Percussion. 

2. Ask students to tell their shoulder 
partners HOW instruments are 
classified (by how they make sound, 
not the materials they’re made of). 
Review how big things make a low 
pitch, and small things make a 
high pitch. (Pitch is the highness 
or the lowness of the sound.) To 
reinforce how instruments are 
classified, download images of 
brass instruments from around 
the world: trumpet, tuba, shofar, 
dijeridoo, trombone. To play all of 
them, you buzz your lips and blow, 
so they are all brass instruments, 
even though they all look different. 
Have them pair up and tell their 
shoulder partner one thing that is 
the same between the pictures, and 
one thing that is different. 

3. Have students ref lect on the 
instruments theyhave made so 
far during this project. As a class, 
complete a Venn diagram on the 
board showing how the instruments 
they have made so far (strings and 
percussion) are similar, and how 
they are different.

4.  Tell students they will engineer a 
brass instrument that can produce 
at least 3 different pitches. Review 
that pitch is the highness or the 
lowness of the sound, and facilitate 
a discussion on ways they might 
make different pitches on a brass 
instrument. For example, the 
trombone has a slide, the trumpet 
has valves, but the shofar has no 
valves or slide. Yet all of them can 
produce a variety of pitches. How is 
this possible?
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“STEAM in a Bucket” Jessica Fredricks
Lesson Plan No 3: Bring on the Brass (cont.)
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5.  Pass out the PVC mouthpieces (with 
each student’s name written on their 
mouthpiece) and practice buzzing 
(say “m&m”, then blow air through 
the lips, allowing the lips to vibrate 
and produce sound, like a motorboat 
sound) without the mouthpiece, 
then with the mouthpiece. Write 
the word “embouchure” on the 
board and explain it’s the music 
term for buzzing their lips to play a 
brass instrument. Have them say 
“embouchure” several times and 
spell it as a class. Try to buzz longer 
and longer sounds, working to take 
a deeper breath each time. Are they 
able to create different pitches? If 
so, get them to explain how they 
are doing it. Then pull out one of 
the PVC pipe kits and demonstrate 
how to build a brass instrument out 
of PVC. As you build it, remind them 
it doesn’t matter what the instrument 
is made of, it is classified by how 
the sound is produced. A dijeridoo 
is made of wood, but because 
you buzz and blow, it’s a brass 
instrument. Once you’ve built your 
instrument, demonstrate how to 
produce 3 different pitches….which 
will involve covering some of the 
holes. Have fun! Once you’ve got 
3 different pitches, create a short 
pattern using all 3 of them, and 
repeat that pattern 4 times. Ask the 
students to clap the steady beat as 
you play, and you’re jamming!

6.  Put students in teams of 2. Assign 
one student to collect a PVC pipe 
kit from your materials pile. Assign 
the other student to collect 2 Brass 
Instrument Design Challenge 
sheets, pencils and clipboard for 
each student. Give them 20 minutes 
to complete this together.   Then 
have them switch instruments 
and instructions (keep their own 
mouthpiece!!!) and try to play the 
other person’s instrument using the 
instructions. 

 THEN have them create a short 
pattern using all 3 of their pitches, 
and get them to repeat it 4 times, 
with the other person clapping the 
steady beat so they’re jamming. 
Then have the partners switch roles. 

7.  Engineering Systems Challenge: 
develop a system for notating their 
short pattern, so they can remember 
it for next time. Can they share that 
pattern with other? Does it make 
sense? 

7.  Math Extension: give them a ruler 
and have them measure the length 
of all the PVC pipe they used in 
their brass instrument, then add it 
up. Create a class bar graph of the 
length of each student’s instrument. 
Then create a circle graph of the 
length of each student’s instrument. 
Which graph is easiwer to read? 
Why?

8.  Consider having a Music Festival 
to show off student’s instrument 
creations!  Invite  primary students 
to browse the new instruments, 
try out the instruments and get 
lessons on the instruments from 
their creators. Then have your 
students lead the primary students 
in using their math sorting and 
estimating skills to tally up their 
votes for the “Coolest Instrument 
Engineer”. Present certificates to 
the winners! 

n EVALUATION/
ASSESSMENT 
Administer the Student Survey to 

evaluate whether or not students have 
an increased interest in reading/writing 
and increased interest in pursuing a 
STEM career. 

 Students will be graded on their 
participation, Brass Instrument Design 
Challenge reflection sheet, and their 
ability to work as a team.
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Tax if applicable

Shipping if applicable

TOTAL
BUDGET
AMOUNT

“STEAM in a Bucket” Jessica Fredricks
Lesson Plans Materials Budget

Lowe’s  PVC pipe, 1/2 inch by 10 foot 2.00 40 80.00

  PVC straight connector, 1/2 inch .25 100 25.00

  PVC + connector, 1/2 inch 1.50 100 150.00

  PVC elbow connector, 1/2 inch .50 100 50.00

  5-gallon buckets 3.00 25 75.00

  PVC pipe-cutting toll 20.00 1 20.00

  Plastic shoebox tubs for PVC kits 4.00 25 100.00

Music123.com Drumsticks, bulk pkg of 10 pair (20 sticks) 50.00 4 200.00

Wal-Mart  Rubber bands, asstd sizes, pkg of 100 5.00 10 50.00

  Duct tape, per roll 5.00 9 45.00

  3mm craft foam circles, pkg of 30 5.00 1 5.00

Jessica Fredricks
Bethune Academy

$800.00

$800.00
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“STEAM in a Bucket” Jessica Fredricks
Rubric

 0 1 2 Score

Participation in 
Whole Group 

Activities

Participation in 
Small Group 

Activities

Followed
Directions

Instrument 
Design 

Reflection

Instrument 
Instructions

Did not 
Participate

Did not 
Participate

Did not 
Follow

Directions

Did Not 
Complete

0 
Instructions 

Accurate

Partial
Participation

Partial
Participation

Partially
Followed 
Directions

Partially 
Completed

1 - 2 
Instructions 

Accurate

Full
Participation

Full
Participation

Followed 
Directions

Fully 
Completed

3 or more 
Instructions 

Accurate

Overall 
Total /10

Student Name: ____________________________________________________
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“STEAM in a Bucket” Jessica Fredricks
Additional Information

Student Survey

1. After STEAM in a Bucket, do you have a greater interest in 
reading and writing?

2. After STEAM in a Bucket, do you have a greater interest in 
being a:

  Scientist?
  Engineer?
  Working to develop new technology?
  Working with numbers and math?

3. After STEAM in a Bucket, how do you feel about engineering?
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“STEAM in a Bucket” Jessica Fredricks
Additional Information

Instrument Classification card sets: copy onto cardstock, lamintate and cut out! One set per 2 kids

Classification Description card sets: copy onto cardstock, lamintate and cut out! One set per 2 kids

Woodwind Brass

Percussion Strings

Blow air Buzz and
Blow air

Shake it
Strike it

Scrape it
Have Strings

m

n
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“STEAM in a Bucket” Jessica Fredricks
Additional Information

How to make PVC Pipe Kits:

1. You will need one kit for every 2 students, so the materials in each kit may be more 
or less depending on how many students you have, but the numbers below are what 
I was able to do.

2. Using a ruler and marker, mark the ½-inch PVC pipe in 4-inch and 8-inch sections. 
Then cut the segments with a pipe cutter or power saw. 

3. Into each plastic shoebox, put:
  Six 8-inch pieces
  Nine 4-inch pieces
      Six + connectors
  Eight elbow connectors

4. Put the top on and you’re done! Now just write each student’s name onto a ½-inch 
connector – this will be the “mouthpiece” that they buzz into. The beauty of the system 
is that they can take their mouthpiece off their instrument and put it on someone 
else’s to try playing theirs. Hours of fun and great opportunities to discuss why writing 
effectively to communicate instructions is important!
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“STEAM in a Bucket” Jessica Fredricks
Additional Information

Percussion Instrument Design  

Name: ________________________________________

Use the materials provided to build a percussion instrument that can play at least 3 different sounds. 
When finished, draw a diagram of it 

1. What is your new instrument called? ____________________________________

2. Describe how to make 3 different sounds on your instrument:

 a.

 b.

 c.

3. Why is it a percussion instrument?

n
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Additional Information

String Instrument Design  

Name: ________________________________________

Use the rubber bands and boxes to build a string instrument that can play at least 3 different pitches. 
When finished, draw a diagram of it 

1. What is your new instrument called? ____________________________________

2. Describe how to make 3 different pitches on your instrument:

 a.

 b.

 c.

3. Why is it a string instrument?

n



2014 - 2015 IDEA CATALOG OF EXCELLENCE
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Additional Information

Brass Instrument Design  

Name: ________________________________________

Use the PVC pipe to build a brass instrument that can play at least 3 different pitches. 
When finished, draw a diagram of it 

1. What is your new instrument called? ____________________________________

2. Describe how to make 3 different pitches on your instrument:

 a.

 b.

 c.

3. Why is it a brass instrument?

n


