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The 
theme of our project is the sinking and floating 
of boats.  For this unit, children will be taught 
the concepts of density and buoyancy, which 
will allow them to acquire knowledge of why different 
objects sink or float.  From there, children will have the 
opportunity to hypothesize and test a variety of objects 
that differentiate in their density to see which objects 
are more or less dense.  Children will be able to use their 
five senses to observe these objects in order to create 
an idea of how to categorize the objects’ density levels.  
For example, objects that are harder and heavier may 
not float while objects that are softer and more porous 
may be more likely to float.  This information can then be 
applied to creating a boat that can float and hold weight 
without sinking.  The overall goal for the children is to 
demonstrate their understanding of density and buoyancy 
by recognizing materials that will make a boat float 
successfully and constructing them into an “unsinkable 
ship.”  Children will be encouraged to be creative with the 
design of their boat and may be asked to think of ways 
that their boat can be enhanced to hold more weight.  
The intent for this unit is to provide children with basic 
information that they can use to help them construct 
their knowledge in an engaging and meaningful way.   



 
 
 
 



-Buoyancy and the direct effect it has on the way boats 
are made. This determines how much they weigh and 
where the weight is distributed.  
-Density and how it pertains to the mass of the boat. If 
the boat is smaller, then how much weight can it hold in 
comparison to a bigger boat. 
-Creativity to design their own boat and be engaged 
without trying to compare their boat to others. 
 



 
• Describe one or more approaches that teachers can use 
to engage children in this unit. 
 This unit can be engaging several different ways. 
They are constantly making hypotheses throughout the 
unit where they have the opportunity to test them out 
and find their answer. Actually being able to critically 
think about something and having the opportunity to test 
them is what will engage the students. The main question 
that is driving the unit is whether something is going to 
sink or float. There are many ways to branch that off and 
create lessons on density, buoyancy, boat materials, and 
then let them decide what they want to learn more in 
detail. Giving them the ability to drive their own learning 
is what it really means to teach science, and any other 
subject. Sparking their curiosity and allowing them to 
explore where their interests are is the best way to 
engage students.  
 
• Describe one or more approaches that teachers can use 
to engage children in each subunit strand. 
 The lesson on buoyancy is easy to engage the 
students. They have different materials that are to be 
tested. They can also bring in materials that they want to 
test as well. They will record beforehand whether or not 
they think the object will float. They will then weigh the 
object and then test to see if it floats or not. This 



driving question is what is motivating the students to 
experiment and inquire. 
 When they have the weights of the different 
objects, they can then see if that had a correlation to 
the objects buoyancy. Using this information, they can 
create questions of their own and find other materials to 
answer their hypotheses. Again, it is about student-
driven engagement. 
 
• Describe the approaches you will take to inquiry.  
To what degree are inquiries student-directed and to 
what degree are they teacher-directed?  
What types of inquiry are included (e.g., experimental, 
observational, theoretical, etc.)? 

This whole unit is full of questions for students to 
answer as they are learning. The idea is then to create 
more questions and have the students really thinking 
critically. There is part of the class that is teacher-
driven. This is where explanations are made, definitions, 
key terms, and those ideas. It is not the teacher’s job to 
answer all the questions, but more so guide the student 
on their discovery.  

Most of the class will be student-driven. If they 
have any questions or ideas while they are learning, they 
can write it on the graffiti board in class. These are the 
ideas that will guide the class and really teach kids that 
if they have a question, ask it. There is nothing more 
important than being able to ask a question and having 
the means to discover the answer. 



There will be multiple types of inquiry. Class 
discussion will be often, creating new ideas and questions. 
Allowing the kids to bounce ideas off each other and to 
really challenge and question each other allows the class 
to guide itself. Not allowing them to express their 
thoughts really limits what you can find out about what a 
child knows. If it is a discussion about density, one of 
your kids might know about pumice. It is a rock, but it 
floats. Just giving that idea to the students is a lot 
different than if one of your kids brings it up. There will 
be a lot of experimenting and observing what happens in 
the unit. Making hypotheses as to if objects sink or float, 
seeing the best boat design that will support the most 
weight, seeing the best design not to capsize, etc. then, 
they will observe the results that their classmates have 
found. This is one of the most important parts of the 
lesson. Seeing what has been done, and how the kids can 
improve from there. That is really critical thinking at its 
finest. 
 
• What end-product(s) will be used as one or more goals 
for students to work towards for this unit?  
 The very end goal of the unit is making an 
“unsinkable ship” They will have many steps leading up to 
this, with the goal of the unit a culmination of finding the 
best material for the job with the best ship design, 
keeping in mind balance and buoyancy. The ship has to 
hold weight without sinking or capsizing. 



This means that the steps leading up to this final project 
are also goals. 
 The first step is to find the best design to build a 
boat. As a teacher, you should show many different types 
of boats. Some ships, some catamarans, some rafts, etc., 
anything to broaden the horizons of your students. When 
they have a good understanding, have them play around 
with tin foil or other material that can be manipulated 
easily. Let them experiment for themselves to see what 
ideas work and what ideas will make the ship sink. Once 
they have a good boat plan, have them test them out with 
weight to really see if they work. 
 The next step is to find out the best material to 
build the boats. Have a uniform boat design that the kids 
are to follow, and then give them all sorts of materials to 
use. This can range from aluminum, cardboard, tin foil, 
plastic, rubber, and anything else you can possibly come 
up with. They are then to make the boats and actually 
test to see not only what material is most sturdy, but 
also which materials are easier to work with than others. 
Finally, the last step is to have them make their boats. 
They are to use the design that they think will work the 
best after all the tests, and they can use the materials 
that they think worked the best in their tests, too. 
After the whole class has their boats, they will then 
make predictions. They will have favorites to win, and 
most likely to sink first. Best -looking design, and most 
sleek. These hypotheses will then be tested with each kid 
coming up and testing their own ship. 



Boats, Floating, and Sinking 
 

Illustrated Science Elements 
• Buoyancy 

o Questions:  
 What is buoyancy? 
 How does this apply to ships? 
 Why is Buoyancy important? 
 What are some examples of buoyant/non- 

buoyant materials?  
o Activities: Do not need to be done in any 

particular order  
 Making something buoyant:  

• Have students take a piece of clay and 
split it into two pieces. One piece 
should be long and flat, the other 
short and thick. The student will 
observe that by changing the area 
something can become more buoyant 

 Using tinfoil to make a buoyant boat 
 Using the density sink or float kit to guess 

which materials are then buoyant 
 

• Density 
o Questions: 

 What is Density? 
 What are some examples of dense and non-

dense substances? 



 How does this apply to ships? 
 Do denser or less dense materials float? 
 General Activity combining all themes: Can 

you build an Unsinkable Ship 
 

o Activities: Do not need to be in any particular 
order 

 Sink or Float Test 
• Similar to the tri-fold board, students 

will take a sink or float kit complete 
with different types of wood, wax, 
netting, steel, etc and test to see 
which floats and which sinks. 

 Density test with Pumice Stone and Rock 
• Students will test how well the two 

rocks float/sink. Teacher can then 
inform students on why the pumice 
stone floats- because it is a less 
dense substance.  

 Tri-fold Density examples 
• Students can look at examples of 

dense/less dense materials and try to 
understand why some float better 
than others 

• Examples of dense materials include: 
clay, steel, erasers, aluminum etc.   

• Examples of less-dense materials 
include: cardboard, Styrofoam, 
candles, netting, etc.  



 
 
Illustrated Historical Elements 
• Titanic 

o Questions: 
 What was the Titanic?  
 Why was it special? 
 Why did the Titanic sink?  
 Who survived the Titanic sinking?  
 How many people? 
 Why did they survive? 
 What do we know about the Titanic now? - 

Modern day artifacts 
 

o Activities: Who I would have been on the 
Titanic should come first, followed by 
dramatization of events, and lastly the specific 
features presentations and research will 
culminate the unit 

 Who would I have been on the Titanic 
• Give each student a card with a 

description of a passenger on the 
Titanic. After discussing the survival 
rates and what happened when the 
ship sank- let each student know their 
personal story. There will be variance 
among the classes the students 
received. Many students will be in 
third class or crew and will not survive 



the ship sinking.  
 Research a specific element of the Titanic 

• Depending on student interest, let 
them choose an aspect of the Titanic 
they are interested in: ship building, 
passengers, sinking, restoration etc. 
They should research, come up with 
some sort of display, model, project 
and present it to the class.  

 Short Stories 
• Let students write, act out, or 

dramatize a scene from the Titanic. 
This is a creative activity designed 
for student engagement and 
excitement.  

 
 

Techniques for Analyzing Data 
Since we gave students many ways of displaying their 
knowledge: projects, experiments, research, drama, 
pictures, models, journals etc, it is very open to their own 
modalities. We provide opportunities for differentiation 
in this manner, because students can go more in depth 
depending on their interest/capability.  
 
 
 
 



 

 
 
• Describe how specific concepts and/or patterns in 
your unit can be used to explore other disciplines,  
such as social studies, mathematics, visual and 
dramatic arts, language arts (e.g., reading and  
understanding literature, writing poetry and fiction, 
etc.), athletics, and so forth. 

Linked to our Social Studies project The Titanic, we 
viewed the logistics of the boat that was built and how it 
was built. We surveyed the amount of work that went 
into building it and what the statistics were for the 
people who survived. The math that was involved was 
seeing the comparison on who survived and also 
researching the effects of the size of the boat along 
with the propellers and smoke stacks. The children built 
their own boats to emphasize art and creativity.  
• Describe where in each subunit or other areas of 
your unit, you can engage children in exploring,  
inquiring into, and developing skills in other disciplines. 
Where can history be included as a natural  
piece of your unit? Where can social action take 
place? Where can art, writing, and mathematics be  



used as natural parts of this unit.  
When we start off this unit, we will introduce the 

topic of the Titanic. This way, children will see that 
there was once this prominent ship that was supposed to 
be unsinkable. They will learn the history of the Titanic 
and see the statistics of everything. After this, the 
students will learn the dynamics of creating a boat to 
defeat buoyancy and density to create an unsinkable ship. 
The students will then be creating their own unsinkable 
ship that will be tested in the water using weights as 
people. The children will have time to create their boats 
to their liking and will have time to go back and fix them 
in order to create the unsinkable ship in which the 
makers of the Titanic did not. The students will be using 
the weights as people in order to see the mass that can 
go onto their boats without them sinking and recording 
their successes.  
 
• What metapatterns and other large patterns or 
concepts can be included throughout this unit and how 
can they be used? 
 The  metapatterns that can be used throughout this 
unit include cylinders, rods, cones, sheets, layers, 
binaries, etc. This unit includes all of them, because the 
children have over 50 different resources to use to build 
their boat. These resources include but not limited to 
cardboard boxes, Styrofoam, tin foil, cups, wire, straws, 
tape, take-out containers, pipes, bottles, milk jugs and 
tooth picks. These patterns can be used to make a boat 



even. If a water bottle is placed under one side of the 
cardboard, then another should be placed on the other 
side so create the pattern that will make it float.  
 

 
• 

Describe the specific approaches, strategies, and 
tools you can use to assess children’s conceptual 
learning and other dimensions of the unit goals. 
 

The entire unit is a giant question that is going to 
drive the students to try to find “Can you build an 
unsinkable ship?” The unit is scaffolding upon itself to 
ultimately get the students to create a ship that they 
designed and is made of materials that they deem to best 
make their boat more buoyant. There are three major 
parts to this unit like discussed previously.  

The first task is to choose a boat design that they 
think will work the best. They are to take that week and 
really explore the different types of designs while 
testing them out. Creativity is encouraged and the 
teacher should monitor the whole time, facilitating where 
necessary. At the end of the week, the teacher assesses 
the thought and labor that went into to design. The grade 



should not be determined by if the boat sank or float, 
but by effort and creativity. 

The next task is for the students to come up with 
the best material to both manipulate and to be the most 
buoyant. They have another week to manipulate all kinds 
of materials, but building the same boat to give a control. 
What is important that they don’t just try one material 
and that one is the one that they are going with. They 
should explore the different types to see the 
differences in density and buoyancy, and how weight has 
an effect on that. Also, just because a material is 
buoyant, doesn’t mean that it is easily manipulated. The 
teacher should again, monitor and facilitate, allowing the 
students to experiment for themselves. At the end of 
the week, the teachers should assess based on the work 
put in and what the child has learned from their 
attempts. 

The final task is to use what the students learned 
about the designs and materials they have experimented 
with the last few weeks and create a boat that has the 
best design and material makeup. This is a cumulative 
assessment because they are taking what they learned 
and applying it to a finished product. The boat design 
must be buoyant enough to hold above water, and the 
material has to be a mix of density to stay together, and 
buoyancy to hold up under the weight that will be put on. 
 
• Describe in detail how and what you can assess 
before, during, and at the end of the unit. 



During this unit, there are 2 major themes that the kids 
will be working with, and that is buoyancy and density. 
They will understand that in order for an object to be 
buoyant, it must be less dense than water. 
A pretest at the beginning of the unit will be made to see 
what students know about buoyancy and density. There 
will be several objects of different materials laid out 
next to a tub of water. They are to record hypotheses in 
their journals as to which objects will float, and why they 
think so. The objects will then be put in one by one. The 
students then record if they got the hypothesis wrong, 
why they were wrong, and if they were right, a check 
mark. The students will then turn this in and assessed 
based on completion and complete, coherent thoughts 
Throughout the lessons, the teacher will be taking 
observational notes, seeing how the students are working 
together, that they can make mistakes but it is important 
to learn from them, and that they are applying what they 
are learning to what they are doing. It is important that 
the kids are not just experimenting, but understanding 
what they are seeing if a trial is successful or not. 
Observational notes are going to be a big assessment in 
this unit.  
At the end of the week, the whole class will be doing a 
formal trial for all their experiments. These are the 
cumulative assessments for the week and will show that 
the students made progress through the week, they were 
on task, and can show something to test at the end of the 
week. Before the students go they will make hypotheses 



as to how the boat is going to do. They will record these 
in their journals, and then record the actual success of 
the boat after the trial. They will then hand in these 
journals at the end of every week to be graded on 
completion and effort. 
 

 

 

Approaches  Meets  Exceeds  Far 
Exceeds  

Score/Level 

Data and Observations  Journal 
observations 
are incorrect 
or missing 
entirely. 
Relevant units 
or labels are 
missing.  

Journal 
observations 
are 
incomplete or 
do not include 
sufficient 
details. 
Relevant units 
or labels may 
be missing.  

Journal 
observations 
are complete 
and correct.  

Journal 
observations 
are complete 
and correct, 
with all 
relevant units 
and labels 
included. 
Student 
provides a 
level of detail 
and 
organization 
that goes 
above and 
beyond 
requirements.  

  

Conclusions and 
Explanations  

Conclusions 
and 
explanations 
are missing or 
do not make 
sense given 
student's data 
and 
observations.  

Conclusions 
and 
explanations 
are 
incomplete 
not supported 
by sufficient 
details. 
Relevant data 
and 
observations 
are not 
referenced.  

Conclusions 
and 
explanations 
are complete 
and supported 
by student's 
data. Relevant 
data and 
observations 
and 
referenced 
where 
appropriate.  

Conclusions 
and 
explanations 
are complete 
and supported 
by student's 
data. Student 
provides a 
level of detail 
and depth that 
goes above 
and beyond 
requirements.  

  

Understanding of 
Science Context  

Little to no 
understanding 
of science 
context is 
evidenced 
from student's 
writing.  

Some 
understanding 
of science 
context is 
evidenced 
from 
student's 
writing, but 
student does 

Firm 
understanding 
of science 
context is 
evidenced 
from student's 
writing.  

Complete 
understanding 
of science 
context is 
evidenced 
from student's 
writing. 
Student 
provides a 

  



not always 
reason 
scientifically.  

level of detail 
and depth that 
exceeds 
requirements.  

Materials and Tools  Student is 
unable to 
identify many 
tools and 
materials. 
Student does 
not use 
materials and 
tools 
appropriately 
or responsibly.  

Student is 
able to 
identify nearly 
all tools and 
materials. 
Student does 
not use all 
tools and 
materials 
appropriately 
or 
responsibly.  

Student is 
able to 
identify all 
tools and 
materials. 
Student 
usually uses 
tools and 
materials 
appropriately 
and 
responsibly.  

Student is 
able to 
identify all 
tools and 
materials. 
Student uses 
tools and 
materials 
appropriately 
and 
responsibly.  

  

Collaboration  Student is 
unable to work 
cooperatively 
to complete 
the activity. 
Requires 
continual 
intervention 
by teacher.  

Student 
simply follows 
directions of 
peer(s) and 
makes little 
effort to 
actively 
contribute.  

Student is 
able to work 
cooperatively 
with to 
complete the 
activity, but 
may not be 
receptive to 
peers' ideas.  

Student works 
cooperatively 
to complete 
the activity, 
emerging as 
an effective 
collaborator 
who supports 
the ideas and 
suggestions of 
his/her peers.  

  

 

 
 
Description:  During the implementation, we introduced 
the concepts of density and buoyancy that were on our 
tri-fold display board to the children.  We provided 
short, kid-friendly explanations, such as “Density: how 
compact a substance’s molecules are” and “Buoyancy: the 
ability of an object to float in water or other liquids,” and 
provided pictures that demonstrated these concepts.  



Then, we showed the children our low and high density 
objects that were attached to the display board so that 
they could begin to visualize the differences between 
their densities.  Some of the objects on the high density 
board were a marble, a toy car, an eraser, and a piece of 
metal.  A few examples of low density objects were foam 
and Styrofoam.  After the children took a minute to 
observe the high and low density objects, they were 
provided with a “Sink or Float Kit.”  The children were 
asked to look through the “Sink or Float Kit” and organize 
the objects by ones that they thought would float and 
ones that they thought would sink.  This introduced 
children to the concept of making a hypothesis and made 
the process of testing the objects more organized.  
After they tested the objects, the children could explain 
why their hypothesis was or was not correct.  Then, the 
children had the opportunity to build their own 
“unsinkable ship.”  They were provided with a wide variety 
of materials to assist them in the creation of their ship, 
which consisted of materials that were both buoyant and 
non-buoyant.  Some of these materials included: 

• Cardboard boxes of different shapes and sizes 

• Plastic bottles of different shapes and sizes 

• Foam 

• Rubber bands 



• Candles 

• Duct tape 

• Clay 

• Metal washers 

• Straws 

• Popsicle sticks 

• Wooden paddles 

The children were encouraged to be creative and use any 
of the available materials to create their boat.  Once the 
child was finished creating their boat, we set it in the 
water and added weights to see if their boat could 
withstand the dense objects.  If the boat tipped over 
immediately, we asked the child what materials could be 
used to make their boat more stable.  We would then 
return the boat to the child and guide them in their 
selection of new materials.  Afterwards, we would 
attempt to add weights to the boat again.  If the boat 
was able to withstand the weights, then we would 
congratulate the child and ask about their rationale for 
using specific materials and ask why they chose to design 
their boat the way they did.  This helped us understand 
their thinking process and was also a useful informal 



evaluation.  After the children finished their boat, we 
helped them name their boat and asked their guardian if 
we could take a picture of them. 
 

 
 



  



 
 
 
 
 
 
 
 
 
 

 
 
 

Reflections and Critical Analyses:   
Our activities were effective in engaging children in 

inquiry and in learning because they allowed children to 
take what they knew about density and buoyancy and 



apply it to the creation of their boat.  We purposely 
provided materials that were buoyant and non-buoyant so 
that the children would have to think about what they 
should use and where they should use it to create an 
“unsinkable ship.”  By doing this, the children were able to 
create their boat by touching the materials and relating 
that information to information they were taught 
previously.  They were also given the opportunity to be 
problem-solvers by testing their boats in the water and 
determining how it could be enhanced to reach the goal 
of carrying weights. 
 In order to make this activity more effective, I 
think that we could have provided a little more 
instruction about density and buoyancy so that the 
students could have a conceptual understanding of why 
they were building the boats.  It seemed as though the 
children knew to choose objects that were less dense to 
build their boats, but if they were asked to explain 
density and buoyancy, they may be confused.  Therefore, 
I think with further and more detailed instruction, 
children may be able to fully apply those concepts to the 
design of their structure. 
 Some other insights that I had from this experience 
was seeing how many unique things children can come up 
with when you give them freedom and the ability to be 
creative.  One of the girls that we worked with created a 
boat that floated, but was off-balance when weights 
were added.  Therefore, we asked her what she thought 
she could do to make the boat more balanced.  Then, she 



went back to the box of supplies and added a plastic 
bottle on each side of her boat and rubber banded them 
on.  When she put her boat back in the water, her boat 
was balanced and was able to carry all of the weights.  It 
was very interesting to see how she was able to solve the 
problem on her own and reach her goal of creating an 
“unsinkable ship.”    We were also impressed with her 
design and how she added a clay person that was hanging 
onto the front of the ship for dear-life, which made her 
boat comical as well.  By giving a child the freedom to 
express their knowledge, they are able to come up with 
ideas that teachers may have not thought possible. 
 
 Recommendations for Future Implementation:  In 
order to effectively implement this unit into a classroom, 
children should be provided with information about the 
components and reasons for sinking and floating to 
create a foundation of knowledge.  This information 
should not be provided from a textbook, but rather from 
demonstrations and physical examples to help enhance 
the material and make it more memorable.  Then, 
students should be provided with materials that they can 
touch to hypothesize whether or not they think the 
objects will sink or float.  Afterwards, the students 
should be provided with a tub of water to test those 
materials and take note of whether or not their 
hypotheses were correct.  This will allow students to 
make a connection between what they previously learned, 
and what they observed while doing the experiment.  



These inquiry processes will help the students 
discriminate against materials that are more and less 
dense to help them create their own boat.  Then, 
students should be given a wide variety of objects that 
are both buoyant and non-buoyant to create their boat.  
In order for students to effectively create a boat that 
can stay afloat with weights, they should be given a tub 
of water to test their boat and materials so that they 
can have the opportunity to enhance their product.  
After completing their boat, they should add as many 
weights as possible and record how much weight the boat 
can withhold.   Finally, students should write a reflection 
about the materials they used and the design of their 
boat and why they chose to use and make those specific 
things.  This can help the students reflect on what they 
already knew about density and buoyancy and how they 
were used to guide their creation. 
 This unit can be changed to accommodate the needs 
of different students by creating more or less 
requirements depending on the group of students.  For 
example, younger children may need a more basic 
explanation of content and less complex materials to 
build their boats, while older students may need more in-
depth explanations and more complex materials to build 
boats in order to challenge their inquiry processes.  
Next, students that are more impoverished may have 
never experienced being on a boat before, which means 
that they would need a visual understanding of what 
boats are.  Therefore, movies that show how boats work 



and different pictures of boats can be introduced to the 
students for a more well-rounded understanding of 
specific concepts such as density and buoyancy.  Finally, 
this unit can be changed by having students create boats 
that they see on a daily basis if they live near water.  For 
example, students that live near Malibu, California may 
want to make sailboats and yachts, while students that 
live in Los Angeles, California may want to make cargo 
ships and cruise ships.  Since different boats are seen in 
various states and cities, students can create things that 
they already know about, rather than just creating their 
own idea of a boat, such as children in Arizona might do.   

 

 
 
 
 
 
 
 
 
 
 
  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



Science has us Jumping For Joy 



We hope you enjoyed our project. 
It was such an incredible 

experience and our views on 
science education will forever be 

changed.  

 


