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Abstract

This project was designed to create a lesson plan for high school students that
would teach them basic engineering skills. The lesson plan we created focuses on
teaching the students simple design process concepts. We have incorporated a project that
will teach buoyancy as part of the lesson plan. For the project, the students will have to
build a boat and test it for maximum weight capacity in water. The boats were of two

different designs and constructed of three different materials.

We created a project that would be fun for the students and also give them a taste
of what engineering is about. With the help of Professor Cyr, we plan to submit this to an

online database of other engineering projects and to have it published.
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Executive Summary

Background

In June of 1993, Governor Weld passed the Massachusetts Education Reform Act
of 1993. This bill created a lot of changes in the Massachusetts education system. Schools
in Massachusetts started to focus on technology/engineering (T/E) courses to better
prepare their students for the MCAS's technology section. The 1996 Educational
Technology Bond Bill helped to provide the funding necessary to put this change into

effect. It gave money to schools that were dedicating courses to technology education.'

With all of these changes in the Massachusetts Curriculum Framework, Shepherd
Hill Regional High School (SHRHS) asked that students attending Worcester Polytechnic
Institute help in creating a lesson plan for developing basic engineering skills. SHRHS
wanted the students to be exposed to topics like the design process and more in-depth
drawing/schematic analysis. Our project focused on developing these skills. There were
several goals set forth at the beginning of the project, one of them being to create a spark

of interest in possible future engineers.

Methodology

Our project went through three major stages since we first started in A term of
WPI’s 2004-2005 school year. Our original project involved pressure testing a submarine
model that the students built during the course of the lesson plan. This lesson plan
focused mainly on material selection and designing the internal structure of the
submarine. As part of this lesson plan, we wanted to be able to test the submarines in a
tank of water. Shortly after completing our first prototype submarine, we realized that the
amount of water necessary for this testing made the whole hands-on project of the lesson

plan impractical.

" Education Reform. (n.d.) Retrieved September 1, 2004, from http://www.doe.mass.edu/edreform/



We then moved to trying to create an air pressure tank that could break the
submarine. After talking with our advising professors, we agreed that this lesson plan
would be too complicated since the construction steps and background material was too
advanced for a 9" grade engineering course. This is when we moved into the second

major stage of development.

We moved the project from submarine construction to something that focused
more on how submarines were built historically and a history of technology. We were
still looking to test the submarine that they would build for this project with an air
pressure tank. It was at this point that we decided that the lesson plan was still too
complicated for the students and needed to be rethought. This is when we began

developing the final lesson plan.

The final lesson plan involved material selection and the design of a boat. It
focused on teaching the students about buoyancy and how it relates to the amount of
weight a boat can hold before sinking. We created the lesson plan with the goal of
teaching the students buoyancy and engineering design principles with a boat project at
the end of the lesson. The boat project entailed the students creating a boat from three
different materials and two different designs. At this stage of development, it took us
some time to rewrite the lesson plan so that students of all educational levels could
understand the material it contained. We did more work with the advising professors to

bring the lesson plan to the educational level of the average first year high school student.

Results and Analysis

We measured the success of our project in various ways. One way we decided if
the project was a success or not was by talking to Mr. Skrocki, our SHRHS liaison. Mr.
Skrocki is a teacher in the Technology/Engineering department at SHRHS. We asked him
if the students had fun, if they found the project interesting, and if they took away a better

understanding of buoyancy and engineering design principles after going through the



lesson plan. Another way we considered the success of the project was by looking at the
student grades from the pretest versus the posttest. If all of the scores went down or
stayed the same, then it was safe to assume the lesson plan wasn’t very effective.
However, if the scores went up from the pretest to the posttest, then we considered the

project a success.

The implementation of our lesson plan was broken up into two parts. The first
part was the actual creation and original implementation of the lesson plan with Mr.
Skrocki’s first semester class. This was done in order to gain some feedback on the
original plan itself. The first implementation took 8 school days and occurred in the
middle of December, towards the end of WPI’s B term, 2004. We had a pretest and a
posttest administered in order to see what the students had learned. The pretest and
posttest were identical. Instead of giving us the names of the students, Mr. Skrocki gave

us numbers that we used instead of names in our analysis of both test results.

In general, the results of the first implementation were quite positive. Most of the
students showed much improvement from their pretest to their posttest. Only a few
students lost points once they finished the lesson plan, but even this loss of points was
minor. The students seemed to have some problems with the test itself, leading them to
leave a lot of their test questions unanswered. One possible explanation for the low
average test score could be the level of the students’ education. We felt that the level of

these students was lower than the lesson plan required.

The second implementation occurred in late January midway through WPI’s C
term, 2005. After talking to the professors and to Mr. Skrocki, we made revisions to the
lesson plan as they suggested. One of the changes made was to make the sketches easier
to read. There were some angle measurements on the schematics that were added to make
it easier to understand the construction of the boats. Also, the method of testing the boats
was changed around according to the ideas of Mr. Skrocki. He used bags of sand during

the weight testing instead of using the originally suggested Physics department’s weights.



Another change we made was in the pretest and posttest questions. The questions

emphasized, more so than the first time, when there was a need for multiple answers.

Conclusions

After completing two implementations, we feel that the lesson plan works well
and met the goals we originally set forth. These goals were to spark the interest of
possible future engineers and to develop a new advanced T/E course. One of our major
problems in the second implementation was that the pretest and posttest given was the
test from the first implementation. This brought about the same confusion that some
students had during the first implementation. This confusion was that some of them only
answered half of the two-part mathematics questions. This single problem alone caused a
lot of the students to miss several points on that section of the test. This problem was the
difference between doing well and doing poorly. The same ambiguity arose in the free
response question. We weren’t specific enough about what kind of answers we were
looking for in this section. This was one problem that we have now fixed in our

documents. However, there were a couple of things that we could not control so easily, or

at all.

One thing that we could not control was the level of education that the students
had going into the lesson plan. There were basic fundamental concepts that the students
needed to understand in order to get through this lesson plan successfully. Students
without a clear understanding of these concepts were not likely to do as well in the lesson

as students with the necessary background.

If these basic prerequisites are met before the students go through the lesson plan,
then we believe that they will definitely learn from our curriculum. The lesson plan
teaches the design process in a fairly easy method and even includes a hands-on project.
This hands-on project is what we hope will spark the interest of the “kid on the fence”

and better prepare students for further education in a technology/engineering field.
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1. Introduction

The aim of this project was to develop a Technology/Engineering lesson plan for
Shepherd Hill Regional High School. This lesson plan met various Massachusetts
Science and Technology/Engineering Curriculum Framework standards.” The project
defines the costs, bofh time and monetary, for the lesson plan. It even defines the
technology/engineering strands (disciplines) that are emphasized within the lesson plan.
This lesson plan was implemented at Shepherd Hill Regional High School (SHRHS). We
worked on this project for a total of 3 terms: A, B, and C term of the 2004-2005 school

year.

Our lesson plan for SHRHS took about 1.5-2 weeks of class time. We expect this
was about 6.5 hours of total in-class time. Our first implementation of this lesson plan
was in B-term, 2004. The second implementation took place in C-term, 2005. The
students of both implementations were able to complete the hands-on project that we

built into the lesson plan.

The project taught the students about engineering design and in the process they
learned more about buoyancy. We wanted the lesson plan to enhance their understanding
of why and how a boat is able to float on water. Teaching the students what buoyancy is
and what it does furthered their understanding of how a boat works. At the conclusion of
the project, the students made a boat and tested it for how much weight it could hold

before sinking.

There was a test at the beginning and at the conclusion of the lesson plan. The

tests were identical. These tests were one of the ways we judged the success or failure of

2 Learning Standards for a Full First-Year Course, (May 2001), pg 82-83, Massachusetts Science and
Technology/Engineering Curriculum Framework

Grade 9-10 Learning Standards, (November 2000), pg 72-75, Massachusetts Mathematics Curriculum
Framework



the lesson plan. There were no student names written on the tests, instead Mr. Skrocki
gave us numbers that he substituted in for the students® names. These numbers are what

we used when we analyzed the scores of the tests.

To conclude the project, a report was written for the www.teachengineering.com
website and submitted to them for addition to their current archive of lesson plans. There
was also a written report submitted to the advising professors, the WPI Registrar’s office,

and to Mr. Skrocki.



2. Background

2.1 History of Changes in Massachusetts Education

On June 18, 1993 the current Massachusetts Governor William Weld signed the
Massachusetts Education Reform Act of 1993. This bill brought about many changes to
the entire educational system of Massachusetts. Specifically, we focused on the changes
that affected technology/engineering education. The major catalyst of change within this
area was the MCAS testing program. It highlighted the weaknesses within the current

curriculum at the time.

These weaknesses inspired an increase in funding for technology in the
classroom. According to the 1996 Educational Technology Bond Bill, the state would
provide $30 per student with the district matching said funds in a 3:1 ratio, with this
funding only available if the district had a local technology plan. This allowed districts to

dedicate more resources towards technology. and thus technology education.

With the increases in science and technology funding and increases in educational
standards, each school was forced to implement their own science/technology
curriculums to meet these higher standards. Schools have also started to develop their
own courses for students planning on getting a higher education in a technical
background such as mechanical, electrical, and manufacturing engineering. There are
also classes that prepare students for higher education in computer science and other

information technology fields.

The courses that focus on mechanical and manufacturing engineering are geared
towards the engineering design process and computer-aided drafting. The courses that

give students a background in electrical engineering revolve around teaching kids Ohm’s

3 Education Reform. (n.d.) Retrieved September 1, 2004, from http://www.doe.mass.edu/edreform/



Law and exposing them to simple circuits. When it comes to giving students a
background in computer science, there are courses that teach programming in Visual

Basic, C++, and HTML.

These are the types of courses that high schools have started to develop and
integrate into their curriculum so that students will be better prepared for a future
education in a technical or engineering field. Shepherd Hill Regional High School is

trying to further develop and integrate more courses like these into their curriculum.

Currently, Shepherd Hill Regional High school has classes that teach students
CAD, Architectural Drawing, and Technical Drafting. These classes teach the use of
various CAD software packages and understand physical drawings. In the Electricity and
Electronics class, students learn about circuit configuration and component design. The
computer classes at SHRHS focus on teaching students networking, pc repair, and

webpage construction.”

This is the main historical reason why Shepherd Hill Regional High School has a
need for this project, as it allows them to draw from the engineering/technology

background that Worcester Polytechnic Institute students possess.

This project also allows the same WPI students to apply their background to a
situation that they will not necessarily encounter very often, especially after graduating
from WPL. It will challenge the students to work together as a group and put their
different backgrounds together to create a project that will be beneficial for those who are

just starting an education in technology and engineering related fields.

¥ Shepherd Hill Regional High School, http://www.dc-regional .k 12.ma.us/SHcourses.htm]



2.2 Future Goals of the SHRHS/WPI Interactive Qualifying Project

In our conversations with Mr. Skrocki (our SHRHS liaison), he expressed the
desire to “capture that kid on the fence”. He felt that by expanding their current T/E
courses, they would be better at preparing students for a future in engineering or even any
technical profession as technology slowly integrates itself into every facet of the

marketplace.
Faculty goals for Shepherd Hill Regional High School

1. Increase focus on electricity, CAD, and engineering questions within the
Massachusetts Comprehensive Assessment System test

With the increased technology/engineering questions on the MCAS test, Mr. Skrocki

wanted this project to help the students learn more about the engineering design

process. By helping them learn the design process, they would be better prepared for

the new MCAS questions.

2. Spark the interest of possible future engineers and allow them to prepare for

further education in engineering/technology

Another aim of this project was to expose students to engineering and technology
topics that they wouldn’t regularly receive in their high school careers. It also gave

them a better idea of some of the basic skills that engineers must possess.
3. Develop new advanced T/F courses
With the implementation of this project, there is a chance that the correct authority

figures at SHRHS will start a process to further develop the technology/engineering
courses at Shepherd Hill.



4. Work away from using the course as a place to put problem students, but also to

adjust the curriculum to capture the interest of those same problem students.

Mr. Skrocki feels that his current technology class has become somewhat of a
dumping ground for the trouble students in the school. He would like to move away
from this situation and turn his class into a course where the students want to be there

to learn about engineering and technology.

Project goals for the WPI Interactive Qualifying Project

1. To have a report to submit to http://www.teachenginecring.com.

Professor Cyr would like to submit the finished product of our report to this website

that she is currently helping to develop. It is a site that posts projects that teachers can

use in their curricula.

2. To have a report to submit to the correct authorities at Shepherd Hill Regional
High School

We wanted to create a report that Mr. Skrocki could submit to the higher authority
figures at Shepherd Hill Regional High School. This report will show the results of
the IQP and how the IQP affected Mr. Skrocki’s technology course. Hopefully, this
will lead to the types of changes in the course that were discussed in the previous

section.

~

3. To have a report to submit to Worcester Polytechnic Institute

A report is needed to submit to the advising professors and to the school to complete

the Interactive Qualifying Project requirement.



3. Methodology

The lesson plan underwent three major stages during its development. These
stages were the initial submarine lesson plan focusing on pressure testing, the modified
submarine lesson plan with much more emphasis on historical building methods and
history of technology components, and the final boat lesson plan focusing on buoyancy

and maximum weight capacity.

The first stage, the initial submarine lesson plan, focused primarily on material
selection and building design and specifically how each choice affected the maximum
pressure the submarine could be exposed to prior to breaking. For the pressure testing, it
was first thought that we could test the submarines inside of a water tank, but it was
quickly learned that this would not provide enough pressure to crush the submarines.
The solution that we were able to come up with was that we would test the submarines
within an air pressure tank of our own construction. This air pressure tank was to be
constructed using Lexan or Plexiglas and then hooked up through a system of hoses and
nozzles to an air compressor. The advising professors felt that this lesson plan might be a
little too complicated for the students. The construction steps and the overall design for
the submarines were believed to be too difficult for a 9™ grade level engineering class.
The necessary formulas and béckground material was also much more difficult than we
originally anticipated. In response to this we then focused on simplifying their
construction and design steps. This simplification slowly moved our project towards the

second stage of its development.

The second stage, the modified submarine lesson plan, had much more of an
emphasis on historical building methods and history of technology than the first design.
The main focus of this stage was to further simplify the construction and design methods
while still tying the submarine construction and lesson plan together. A great deal of
research was done into the history of submarines and how construction methods had
changed greatly over the course of their development. This background material was to

be incorporated early into the lesson plan to help guide the students in selecting



construction materials and creating their designs. Even after the connection between the
construction and the lesson plan was complete, we still had the problem of the air
pressure testing. We were not sure if the material necessary to fully explain the math and
science behind the testing was too complicated for the students. It was at this point in
time that we met with the other WPI IQP project team working at Shepherd-Hill Regional
High School. During this meeting it was made quite evident that we needed to simplify
our lesson plan to a much greater degree than we first thought to match the level of
students currently taking the course. After a long meeting it was then decided that we
would move away from the submarine construction towards a new boat construction
lesson. This allowed us to simplify the lesson plan while still reusing the background

material and resources that we had gathered for the submarine lesson plan.

This third and final stage of lesson plan construction then moved along quite
smoothly but rigorously. There was not much time left between when the changes were
made to when we were originally planning on having our first in class implementation of
our lesson plan. The lesson plan was to focus on material and design selection,
buoyancy, and how they relate to a boat’s maximum weight capacity in water. After a
few meetings and revision after revision of the lesson plan, it was decided that the
students would be using three different materials, cardboard, aluminum foil, and manila
folders, and two different sample designs, a regular tanker design and a catamaran design.
These design options would then be presented and assigned to the students who would

work in groups to construct their given design from their assigned material.

One of the major issues during this design stage was expressing instructions,
procedures, and diagrams to enough explicit detail so as not to confuse the students.
Coming from a different educational background, it was difficult for us as a project group
to understand what level of detail was necessary. This stage of development caused our
group a lot of frustration but eventually, an acceptable level was attained through
constant encouragement by Professor Cyr and revision after revision being made to the

lesson plan.



After the lesson plan was finalized it went through two separate implementation
tests, one during B-Term 2004 and one during C-Term 2005. These implementation tests
allowed us to find the strengths and weaknesses in our lesson plan and make corrections

and changes to match.

Over the course of the three terms developing the lesson plan, our project team
also developed greatly. At first, we were very excited about making a lesson plan that we
thought would be fun to design and would be fun for the students. Although we had
education in mind, we still overlooked major aspects of the project that would later lead
to complications. As time progressed, we began to focus‘more on creating something
that would be fun and educational for the students yet simple enough to be able to

measure the success of the students and the lesson plan itself.

Our initial lesson plan would have had the students constructing primitive
submarines. The focus was more on the project itself, and not the lesson. Also, there
were many issues concerning the construction and testing methods, as well as cost. As a
group we had to make a decision on whether to try and salvage the submarine project, or
to go in another direction. After much deliberation, we came up with the idea for the
buoyancy lesson plan. We incorporated many of the same concepts and education
standards that were in the original lesson plan, but now it is simpler, more cost effective,

and on par with an average high school education.

We’ve grown as a team from being an average student project group, to becoming
more of a professional project team. By the last term of our project, we had made a full
set of individual deadlines for ourselves, which allowed us to work without having to
worry about the final deadline. We also have learned a great deal about the Shepherd
Hill Regional High School engineering curriculum, the Massachusetts Education
Standards, and lesson plan design and implementation. Overall, we have progressed

much and we are happy with the product of our efforts.



4. Results and Analysis

4.1 Implementation During First Semester 2004

Implementation #1

Implementation of the lesson plan was done in two phases. The first phase
consisted of drafting the lesson plan and having Mr. Skrocki teach it to his Introductory
Engineering classes at Shepherd Hill Regional High School. The goal of the first phase
was to create the lesson plan, test it in a real-world environment, and receive feedback.
The second phase consisted of analyzing the results of the first phase, revising the lesson
plan, and having Mr. Skrocki teach it to a different class. The goal of the second phase
was to refine the lesson plan, test it with another set of students, and make it ready for use

by other teachers.

After a first draft of the lesson plan was created, it was brought to Mr. Skrocki in
B Term 04 (Mid December, 2004). The first part of the implementation took 10 school
days, which was 11 periods about 45 to 50 minutes long each. The lesson plan began
with the pretest, which was not graded but tested the students’ knowledge prior to the
lesson plan. Mr. Skrocki then taught the lesson, beginning with the math formulas and
worksheets, then moving on to the buoyancy concepts and formulas. During this time,

the students learned all the formulas and concepts necessary to complete the project.

The next part of the lesson plan was the boat construction project. Mr. Skrocki
had the students construct their boats from the provided design schematics, using
materials outlined in the “materials” section of the lesson plan. Directions for
construction were also provided for the students. After the boats were constructed, the
students calculated the maximum weight capacity using the formulas they learned. Then
the boats were tested in a tub of water for their actual maximum weight capacity, and the
results were compared to the calculated capacity. Finally, the students took the posttest.
The posttest was identical to the pretest and was used to determine how much the

students learned from the lesson plan.



After the lesson plan was completed, we were able to obtain copies of the
students’ pretest and posttest. The tests only had each student’s ID number, and not their
name. By using the ID numbers, the names of the students were kept confidential, and
were not available to us. Each posttest was matched to a student’s corresponding
posttest, using their ID numbers. Since the pretest and posttest were exactly the same, we

were able to measure how much each student learned during the lesson.

Results and Analysis #1

Student Test Scores

Pretest
B Posttest

Test Score

1 2 3 4 5 6 7 8 9 10 1" 12

Student

In general most students did better on the posttest than they did on the pretest.
This is a good sign that they did in fact learn during the lesson. Some made mistakes
though on questions they had previously answered correctly which shows that they did

not fully understand the topic since they wavered in their answers.

Students, on average, lost the most points in the mathematics section, closely
followed by the engineering design section, then the open response section, and then
finally the matching section. The poor performance in the mathematics section can be
attributed to the fact that this is a 9" grade engineering course and the students have not

yet taken Geometry so this could have been their first exposure to the topics covered.



The open response section though was also one of the sections that most students
improved quite a lot on when they took the posttest. We believe that this shows that the
students learned and retained the information taught regarding the engineering and design

of boats. In this improvement we feel that the lesson plan was a success.

We believe the general poor performance can be based on the level of the students
taking the course. Mr. Skrocki himself mentioned that they were much worse, on
average, than his normal classes. This is not a definite though because we do not yet
have another class to concretely compare against to make such a conclusion so at this

point it is merely speculation.

Many of the students also seemed to be confused by the questions in that they
only answered half of what was asked. We believe this problem can be remedied by
making the multiple portions of each question stand out more, possibly by bolding the
text. This should make it much easier for the students to see that there are multiple parts

to some of the questions.

Some possessed a general knowledge of boats and boat design, though on average
the information was very basic. Such as the general design for a sailboat or rowboat and
that there must not be holes in a boat for it to stay afloat. On average though on the
posttest, most of the students portrayed a greater workihg knowledge of boat designs and

materials so some gain in knowledge was definitely achieved.

4.2 Implementation During Second Semester 2005

Implementation #2

After taking suggestions and comments from Mr. Skrocki, Professor Cyr and
Professor Rong, the lesson plan was revised and resubmitted to Mr. Skrocki for the
second implementation, during C Term 05 (Late January, 2005). For the second

implementation, a different group of students was used, but they were enrolled in the



same class (Introductory Engineering) as the previous group. Also, the second

implementation took half the time (one week) of the first implementation.

The second implementation followed the same structure as the first
implementation except for the following changes. The lesson plan was revised to include
design schematics and directions that were more comprehensible. Specifically, the
schematics were updated to show the angle between the front flaps. The construction
steps were updated to specify that the flaps are rectangles which on top of the first change
should help the students double check their angles and measurements when marking out

the front pértion of the boat designs.

There were also some changes made to the boat testing phase and the pretest and
posttest. During the testing phase of the project, the boats were weighted down with
plastic bags filled with sand, instead of metal weights, in order to balance the boats more
easily. The pretest was updated to distinctly show that there are two answers expected
for each of the geometric figure questions. This change was made because many of the
students only put down one answer for each question instead of the two-part answer

expected during the first implementation.



Results and Analysis #2

Student Test Scores

Pretest
B Posttest

Test Score

Student

In general students did worse on the posttest than they did on the pretest. This isa
sign that they did not learn the lesson plan material, although there were factors that may
have prevented their improvement. Possible problems may have arisen from the fact that
the lesson plan was completed in half the time of the first implementation, meaning that

the students did not have as much time to review and absorb the knowledge.

Students on average lost the most points in the open response section, closely
followed by the engineering design section, mathematics section, and then finally the
matching section. Many of the students failed to grasp the basic concepts of the lesson
plan involving the construction of the boats. They clearly did not understand the goals of
the project. Although the responses were poor, there was little change from the pretest to

the posttest.

The engineering design section also proved to be difficult for the students. Many
of the students confused answers similarly to their classmates’, and failed to correct their

mistakes on the posttest. We feel this is largely due to the fact that the engineering



design process may not have been explicitly stated throughout the lesson plan, and during

the boat project.

The poor performance in the mathematics section can mostly be attributed to the
fact that many of the students failed to answer both parts of the questions on the posttest.
Some students even answered both parts on the pretest, while only answering one on the
posttest. This was also a problem in the first implementation and it was corrected, but
Mr. Skrocki did not use the updated test documents. In addition, this is a gth grade
engineering course and the students have not yet taken Geometry so this may have been

their first exposure to the topics covered.

Very few of the students possessed a previous general knowledge of boats and
boat design, and on average the information was very basic. Such as the general design
for a sailboat or rowboat and that there must not be holes in a boat for it to stay afloat.

On average the students did not show any improvement on the posttest and did not appear

to have gained any knowledge of boats.

Comparing the second group of students’ scores versus the first group of students’
scores comes up with some interesting results. The first group, on average, did worse on
the pretest than the average score in the second group. The second group though, on
average, did worse on the posttest than the students in the first group. The shows us that
the first group of students, while knowing less entering the lesson, learned more and

performed at a higher level when they finished the lesson.



S. Conclusions and Recommendations

[t was our assumption during the creation of this lesson plan that it would be used
to capture the interest of “those kids on the fence”; students facing academic problems at
school and lacking interest in the normal curriculum of liberal arts based classes.
Throughout the design process, we kept this assumption in mind but didn’t limit
ourselves to it. We made sure that the lesson plan could be taught to many different
levels of students and students with different interests. The average student might take an

interest in the project and possibly engineering as a basis for a future education.

During the first implementation it was our understanding that the class was
comprised mostly of lower level students. Upon analyzing the results, we found that the
majority of students showed improvement from the pretest to the posttest. While there
was a portion of students who declined in performance after completing the lesson plan,
it was a small percentage, and the declines were minimal. As a whole, the first
implementation was a success, though there was still room for improvement and fine
tuning within the lesson plan. Most of the difficulties experienced by the students

revolved around the construction of the boats and interpreting the design schematics.

To help the students perform better on their projects and the lesson plan as a
whole, we modified the schematics and the construction documents. We specified and
added more dimensions and angles to make everything clearer to the students as they
were building their boats. In general, we wanted to make sure that there was very little

room for possible error as far as the schematics and construction directions went.

The second implementation was given to, what Mr. Skrocki described as, higher-
level students. This time the lesson plan was taught within a much faster time frame than
the first implementation. Instead of taking two weeks to finish the lessons, the second
class took only a week. Also, Mr. Skrocki said that the class seemed to really enjoy the
lesson plan and the testing of the boats went much smoother the second time around. He

used bags of sand for the weight testing which helped distribute the weight much better.



Unfortunately, this second class did not learn as much from the lesson plan according to
the test scores. There are several variables that could have affected this new class’s

performance on the tests.

A major variable of the success of any lesson plan is the teacher of the lesson
plan. If the teacher does not teach the lesson plan very well, it would not matter how
good the lesson plan is, the students just will not learn as much. However, if the teacher is

absolutely fantastic, then the students will learn a lot from even an average lesson plan.

One reason we believe the scores on the tests went down is that the students did
not fully understand some ot the questions on it. On a lot of the posttests, when there
were two answers required for the question (such as perimeter and area) the second
answer was left blank. This would happen several times on the test, causing students to

lose many points. We fixed this by adding answer boxes that clearly show the number of

answers required.

One recommendation we have for future implementations of this lesson plan is
that the teacher explicitly state the importance of the engineering design process. The
teacher should also mention which design stages the students are currently in during the
various sections of the lesson plan. This will be very beneficial to the students because it
will reinforce their connections between the actual project steps they are taking and the

engineering design process itself.

We feel that with the basics of this lesson plan taught to the students, it will start
them thinking on a more technical plane of thought. We believe they will begin to draw
more relationships between technology and items in their everyday life. They may even
start to question how technology, such as a microwave or a television, was first designed
and how it evolved from that first design to what it is today. This is the kind of thinking
that will better prepare the students for the technology/engineering section of their

upcoming MCAS tests.



This lesson plan will also expose them to new material about technology and
engineering and will also make them more comfortable with engineering concepts in
general. So once they see these same concepts on the MCAS, they will not become as
confused in that section because it will be something that they have already worked with

and are comfortable doing.

After completing the lesson plan, with all the necessary revisions, we feel that it
can benefit high school students with an interest in engineering, as well as other students
interested in learning. It gives students a chance to explore the basic concepts of
engineering, as well as more specific knowledge about buoyancy, and how to apply them
in a realistic situation. It is our opinion that a hands-on project is able to capture the
minds of students and creates a more effective learning situation if presented
appropriately. Although it may not be the most challenging project for some students, the
engineering concepts learned throughout the lesson are a foundation for future classes,
and the project demonstrates one application of these skills. We believe that given the
opportunity to explore an attractive career field, a problem student can become more
successful and interested in the learning process. This lesson plan gives those students
the opportunity to explore the basics of engineering and will hopefully inspire them to

further pursue education in a related field.



6. References

Education Reform. (n.d.) Retrieved September 1, 2004, from
http://www.doe.mass.eduw/edreform/

Education Reform Progress Report. (n.d.). Retrieved September 1, 2004, from
http://www.doe.mass.edu/edreform/edreformreport/erprogrpt597-1.htmi

Massachusetts General Laws Chapter 71: Public Schools. (n.d.) Retrieved September 3,
2004, from http://www.mass.gov/legis/laws/mgl/gl-71-toc.htm

MCAS News Archives. (n.d.) Retrieved September 3, 2004, from
http://www.doe.mass.edu/mcas/news_archives.asp

Learning Standards for a Full First-Year Course, (May 2001), pg 82-83, Massachusetts
Science and Technology/Engineering Curriculum Framework

Grade 9-10 Learning Standards, (November 2000), pg 72-75, Massachusetts
Mathematics Curriculum Framework

Georgia Department of Education — Lesson Plan Builder, (1999), Retrieved September 4,
2004, from http://www.glc.k12.ga.us/lp/

Shepherd Hill Regional High School, (2005), Retrieved March 2, 2005, from
http://www.dc-regional .k12.ma.us/SHcourses.html



Appendices




Constructing and Testing a Simple Boat for Maximum
Weight Capacity

By:
Domenic Giancola
Genesis Quemuel
John Bubriski

For:
Shepherd Hill Regional High School
Worcester Polytechnic Institute

Lesson Plan Summary

The students have been commissioned by a freight company to create a new design for
their line of ocean freighters. The freight company would like the design to maximize
weight capacity while maintaining cost effectiveness and structural stability.

Learning Objectives

After completing this project, students will have gained an understanding of basic
engineering and design concepts and practices, as well as knowledge about stress
analysis, statics, and physics. Students will also have constructed a simple boat built to
carry the maximum weight capacity for its size. After a weight capacity test, the students
will analyze the results of this test. This analysis will help show the students the strengths
and weaknesses of their materials and designs. As an additional benefit, they will gain
the experience of working in groups to complete a project.



Standards
Engineering Design

1.1- Identify and explain the steps of the engineering design process, i.e., identify the
problem, research the problem, develop possible solutions, select the best possible

solution(s), construct a prototype, test and evaluate, communicate the solution(s),
and redesign.

How it applies:

Students will be learning about the engineering design process and how it applies as they
are given materials and designs to use for this project.

1.2- Demonstrate knowledge of pictorial and multi-view drawings (e.g., orthographic
projection, isometric, oblique, perspective) using proper techniques.

How it applies:
Students will have to construct their boat from given designs and schematics.

1.4- Apply scale and proportion to drawings, e.g., 1/4” =1’

How it applies:

The students will be required to apply the given design measurements and scales to their
boat during construction.

1.5- Interpret plans, diagrams, and working drawings in the construction of a
prototype.

How it applies:
The students will have to be able to follow the supplied designs and schematics for use in
constructing their boat.

Construction Technologies

2.1-Distinguish among tension, compression, shear, and torsion, and explain how
they relate to the selection of materials in structures.

How it applies:
Students will have to be able to know which materials have a better compression
resistance as it applies to their boat’s hull.

2.2- Identify and explain the purposes of common tools and measurement devices used
in construction, e.g., spirit level, transit, framing square, plumb bob, spring scale, tape
measure, strain gauge, venturi meter, pitot tube.

How it applies:



Students will be using certain tools to build their boats.
Mathematics

10.G.1 - Identify figures using properties of sides, angles, and diagonals. Identify the
igures’ type(s) of symmetry.

How it applies:

Students will be taught these principles as they apply to the supplied designs and
schematics.

10.G.10 - Demonstrate the ability to visualize solid objects and recognize their
projections and cross sections.

How it applies:

Students will need to visualize their boat after analyzing the supplied designs and
schematics.

10.M.2 - Given the formula; find the lateral area, surface area, and volume of prisms,

pyramids, spheres, cylinders, and cones, e.g., find the volume of a sphere with
a specified surface area.

How it applies:
Students will need to calculate the surface area of their boat for use in calculating the

overall pressure applied within the container upon their boat. Students will also need to
calculate the overall weight and volume of water within their boat.



Procedures/Activities
Organization

The students should be split into groups of 2-3, with each group assigned a different
material and design. If possible it is optimal to have groups for each material and design
combination so as to allow the students to see the strengths and weaknesses of each
material and design.

For this lesson the students will be using three different materials for construction:
cardboard, aluminum foil, and manila folders. These materials will be used to construct
boats from two simple designs, one following a basic rowboat design and the other
following a basic catamaran design. So overall there should be at least six groups
arranged as such:

Group Number Material Design
1 Cardboard Basic
2 Cardboard Catamaran
3 Aluminum Foil Basic
4 Aluminum Foil Catamaran
5 Manila Folders Basic
6 Manila Folders Catamaran

At this point you should introduce the design schematics to the students and review the
construction steps.

Boat Construction (Regular)
1. Measure and cut out a 32cm x 44cm piece of your group’s assigned material
2. Measure and mark out each flap (left, right, back, top left, and top right) onto your
piece of material following the scale and construction layout shown within the
design schematic for your group’s design. *NOTE* All flaps are rectangles
3. Now that everything is measured out and marked, cut out the measured piece of
material along the outer measured edge to match your boat to the unfolded view
of the design
4. Make a slight crease along the inner surface of each seam of each wall of the boat
to allow for easier folding. DO NOT CUT COMPLETELY THROUGH THE
MATERIAL.
Fold the walls into place to crease the seam
Fold up and secure the walls at a 90 degree angle from the boat bottom using tape
7. Now with the bottom hull sections completed, you will create the Boat Cover.
Measure out a 18cm x 31cm piece of your group’s assigned material
8. Measure and mark out the Boat Cover onto this piece of material according to the
scale and construction layout shown within the design schematic
9. Cut out the shape of the Boat Cover. This cover should fit over the bottom section
that you just built
10. Tape the cover in place covering the bottom section

SN




Boat Construction (Catamaran)

1.
2.
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Measure out a 23c¢m x 44em piece of your group’s assigned material

Measure and mark out each flap (left, right, back, top left, and top right) onto your
piece of material following the scale and construction layout shown within the
design schematic for your group’s design. *NOTE?* All flaps are rectangles

Now that everything is measured out and marked, cut out the measured piece of
material along the outer measured edge to match your boat to the unfolded view
of the design

Make a slight crease along the inner surface of each seam of each wall of the boat
to allow for easier folding. DO NOT CUT COMPLETELY THROUGH THE
MATERIAL.

Fold the walls into place to crease the seam

Fold up and secure the walls at a 90 degree angle from the boat bottom using tape
Repeat steps 1-6 again to create the second hull portion of the catamaran

Now with the bottom hull sections completed, you will create the Catamaran
Cover. Measure out a 27cm X 31cm piece of your group’s assigned material
Measure and mark out the Catamaran Cover onto this piece of material according
to the scale and construction layout shown within the design schematic

Cut out the shape of the Catamaran Cover. This cover should fit over both of the
bottom sections that you just built, at the same time

Tape the cover in place covering both bottom sections

After constructing their boats the students will have to weight test their boat within a
container filled with water. This will help show the students some of the strengths and
weaknesses of their assigned materials and designs.

Boat Testing

1. Fill a container % full with water. The container must be at least 60cm x 50cm x
30cm (length x width x height)

2. Place the boat within the container so that it floats on top of the water.

3. Slowly add weights to the boat, evenly distributed, until the boat is about to be
submerged. The total weight now within your boat is roughly the max weight
capacity of the boat

4. Record this maximum weight onto your analysis worksheet

*Note* If you are having difficulty with the boats becoming unbalanced as you add
weights, fixed weighted amounts of sand in waterproof bags could be used instead to help
evenly distribute the weight.

After the testing process the students will analyze their findings and follow the buoyancy
formulas given to them within the analysis worksheet to see how closely their boat came
to the true maximum weight capacity for their boat design.



Materials and Equipment

Cardboard
Aluminum Foil
Manila Folder

Duct Tape — One roll for each group

Ruler — One for each group

Protractor — One for each group

Pencil — At least one for each group

Container for Water (at least 50cm x 40cm x 30cm)
Cutting tools (Scissors, box cutter) — One for each group
Scale — One per testing station

Weights — Standard Kilogram/Gram weight set

Total Duration

Periods Description

1 Pretest — Give the students pretest, inform them that they will not be
graded on it, it’s simply a test of their knowledge.

2 Area, Volume and Angles — Have the students use their buoyancy

resource packet to help them understand the concept and formulas for
calculating areas, volumes, and angles. Afterwards, give them the
worksheets for more practice.

3 Buoyancy Resource - Have the students use their buoyancy resource
packet to help them understand the concept and formulas for
calculating buoyancy.

4 Engineering Design Process — Have students follow along with their
engineering design process worksheets.

5 Boat Construction — Have the students construct their boats from the
design schematics.

6 Boat Construction/Finalization — Make sure all the students have
finished constructing their boats.

7 Boat Testing/Analysis — Test the boats. If time is left over, start the
boat analysis.

8 Analysis/Material Review — Have the students fill out the project
analysis worksheet, and review all material for the posttest.

9 Posttest — Have the students take the posttest, make sure they

understand that it WILL be graded.




Additional Notes

Extension

1. The students could be given a limited “budget” with costs assigned to each
construction material to mimic construction budgets and engineering projects in
the working world.

2. The students could design and implement additional functions for their boat, i.e.
implementing a system of motion for their boat so it can actually carry the
“freight” across the testing tank. This could be expanded into a race where the
students could be given points depending on how fast their boat carried a certain
amount of weight.



Constructing and Testing a Simple Boat for Maximum
Weight Capacity

By:
Domenic Giancola

Genesis Quemuel
John Bubriski

For:
Shepherd Hill Regional High School
Worcester Polytechnic Institute

Lesson Plan Summary

You have been commissioned by a freight company to create a new design for their line
of ocean freighters. The freight company would like the design to maximize weight
capacity while maintaining cost effectiveness and structural stability.

Learning Objectives

After completing this project, you will have gained an understanding of basic engineering
and design concepts and practices, as well as knowledge about stress analysis, statics, and
physics. You will also have constructed a simple boat built to carry the maximum weight
capacity for its size. After a weight capacity test, you will analyze the results of this test.
This analysis will help show you the strengths and weaknesses of your materials and
designs. As an additional benefit, you will gain the experience of working in groups to
complete a project.



Procedures/Activities

Organization

The students should be split into groups of 2-3, with each group assigned a different
material and design. If possible it is optimal to have groups for each material and design
combination so as to allow the students to see the strengths and weaknesses of each
material and design.

For this lesson the students will be using three different materials for construction:
cardboard, aluminum foil, and manila folders. These materials will be used to construct
boats from two simple designs, one following a basic rowboat design and the other
following a basic catamaran design. So overall there should be at least six groups
arranged as such:

Group Number Material Design
1 Cardboard Basic
2 Cardboard Catamaran
3 Aluminum Foil Basic
4 Aluminum Foil Catamaran
5 Manila Folders Basic
6 Manila Folders Catamaran

At this point your instructor should introduce the design schematics to you and review the
construction steps with you.

Boat Construction (Regular)

1.
2.
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Measure and cut out a 32cm x 44cm piece of your group’s assigned material
Measure and mark out each flap (left, right, back, top left, and top right) onto your
piece of material following the scale and construction layout shown within the
design schematic for your group’s design. *NOTE?* All flaps are rectangles

Now that everything is measured out and marked, cut out the measured piece of
material along the outer measured edge to match your boat to the unfolded view
of the design

Make a slight crease along the inner surface of each seam of each wall of the boat
to allow for easier folding. DO NOT CUT COMPLETELY THROUGH THE
MATERIAL.

Fold the walls into place to crease the seam

Fold up and secure the walls at a 90 degree angle from the boat bottom using tape
Now with the bottom hull sections completed, you will create the Boat Cover.
Measure out a 18cm x 31cm piece of your group’s assigned material

Measure and mark out the Boat Cover onto this piece of material according to the
scale and construction layout shown within the design schematic

Cut out the shape of the Boat Cover. This cover should fit over the bottom section
that you just built




10. Tape the cover in place covering the bottom section

Boat Construction (Catamaran)
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Measure out a 23¢m x 44cm piece of your group’s assigned material

Measure and mark out each flap (left, right, back, top left, and top right) onto your
piece of material following the scale and construction layout shown within the
design schematic for your group’s design. *NOTE* All flaps are rectangles

. Now that everything is measured out and marked, cut out the measured piece of

material along the outer measured edge to match your boat to the unfolded view
of the design

Make a slight crease along the inner surface of each seam of each wall of the boat
to allow for easier folding. DO NOT CUT COMPLETELY THROUGH THE
MATERIAL. ‘

Fold the walls into place to crease the seam

Fold up and secure the walls at a 90 degree angle from the boat bottom using tape
Repeat steps 1-6 again to create the second hull portion of the catamaran

Now with the bottom hull sections completed, you will create the Catamaran
Cover. Measure out a 27cm x 31em piece of your group’s assigned material
Measure and mark out the Catamaran Cover onto this piece of material according
to the scale and construction layout shown within the design schematic

Cut out the shape of the Catamaran Cover. This cover should fit over both of the
bottom sections that you just built, at the same time

Tape the cover in place covering both bottom sections

After constructing your boat, you will have to weight test your boat within a container
filled with water. This will help show some of the strengths and weaknesses of your
assigned material and design.

Boat Testing

1.

2.
3.

4.

Fill a container % full with water. The container must be at least 60cm x 50cm x
30cm (length x width x height)

Place the boat within the container so that it floats on top of the water.

Slowly add weights to the boat, evenly distributed, until the boat is about to be
submerged. The total weight now within your boat is roughly the max weight
capacity of the boat

Record this maximum weight onto your analysis worksheet

After the testing process you will analyze your findings and follow the buoyancy
formulas given to you within the analysis worksheet to see how closely your boat came to
the true maximum weight capacity for your boat design.



Materials and Equipment

Cardboard
Aluminum Foil
Manila Folder

Duct Tape — One roll for each group

Ruler — One for each group

Protractor — One for each group

Pencil — At least one for each group

Container for Water (at least 50cm x 40cm x 30cm)
Cutting tools (Scissors, box cutter) — One for each group
Scale — One per testing station

Weights — Standard Kilogram/Gram weight set

Total Duration

Periods Description

1 Pretest

2 Area, Volume and Angles

3 Buoyancy Resource

4 Engineering Design Process

S Boat Construction

6 Boat Construction/Finalization
7 Boat Testing/Analysis

8 Analysis/Material Review

9 Posttest




Buoyancy Resource Name

During this project, you will learn about buoyancy and how it relates to
things in real life. Buoyancy is the force that keeps boats afloat. You will be able
to determine if an object will float or sink and possibly how to improve upon boat
designs. You will use one of two basic boat designs in this project: a basic
tanker, and a catamaran. The boats will be constructed from one of three
materials: cardboard, manila folders, and tin foil. You will construct your boat,
measure and test them for the maximum amount of weight they can hold, and
then compare the outcome of each test. Since each boat will have a different
design or material, each outcome should differ to some extent.



Area

Before we get to the construction of the boats, we must first learn about
how they work. In order to understand how they work, there are some
mathematic formulas used in buoyancy. Area is defined as “the total enclosed
area, expressed in units squared.” Different shapes have different formulas.

Squares or Rectangles:  length * width

Triangles: 72 * height * base
Trapezoids: (Base1 + Base 2) / 2 * height

EXAMPLES:

For a square with sides of length 14, you multiply 14 by 4:
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For a rectangle with sides of length 14 and 7 you multiply 14 by 7:



e

For a triangle with height of 10 and base of 14, you multiply half of 14 by 10:




For a trapezoid with height 7 and bases of 8 and 14, you add the bases together,
divide by 2, and multiply by 7:

8




Perimeter

Another formula is the Perimeter of an object. Perimeter is defined as “the
distance around the outside of a 2 dimensional object, expressed in units.”
When we refer to the perimeter of a circle, we call it the Circumference. To find
the perimeter of an object, add up the lengths of the sides of the object.

EXAMPLES:

ke
.Y
1

14 +14 ' i@ + _ 56 |




Now we move on to the three-dimensional objects and formulas. The
Surface Area is defined as “the sum of the areas of the sides of a three-
dimensional object, expressed in units squared.” To find the surface area of an
object, first calculate the area of each side, and then add them all together.

EXAMPLES:

10 10

10 * 10 = 100
100 * 6 sides = 600



Volume

Volume is the most important formula when it comes to buoyancy. It is defined
as “the total space contained within a three-dimensional object, expressed in
cubic units.”

Square or Rectangle: length * width * height
Triangular prism: Y2 * height * base*length
Trapezoidal prism: (Base1 + Base 2) / 2 * height * length

EXAMPLES:

10 10

10!

10 * 10 * 10 = 1000



(8/2)*8%6 =192

Height = 5

(14+6)/2*5*8 =400



Angles

This picture shows 4 commonly seen angles. Angles are denoted by the “ ©”
symbol. 90 degree angles are also called right angles.

90

360 ' 180°

Angles Less than 90° are called Acute angles. Angles between 90° and 180° are
called Obtuse angles.

When the sum of two angles is equal to 90 degrees, they are called
Complimentary angles. The following picture shows an example. This
information can be used to determine an angle, if one is unknown.




When the sum of two angles is equal to 180 degrees, they are called
Supplementary angles. The following picture shows an example. This
information can be used to determine an angle, if one is unknown.

Squares and rectangles have 4 right angles, denoted by the L shapes in the
corners. The sum of the angles of any square of rectangle is equal to 360
degrees.

90 + 90 + 90 + 90 = 360

Triangles have 3 angles, which total 180 degrees each. The sum of the angles
of any triangle will equal 180 degrees.

45

45
45 + 45 + 90 = 180




Application / Project Analysis

Now, using these formulas, we can determine if an object will float or sink.
Buoyancy is defined as “the upward pressure exerted upon a floating body by a
fluid, which is equal to the weight of the body; hence, also, the weight of a
floating body, as measured by the volume of fluid displaced.” Basically, if a boat
weighs less than the amount of water that would fit inside of it, it will float.

For example, a new tanker weighs 100 kilograms and has a volume of 5
m® (cubic meters). The density of pure water is 1000 kg/m>. If you multiply the
density of water by the volume of the boat, you get the amount of water the boat
can carry (Total Maximum Weight). Also, the boat weighs 100 kilograms, so we
subtract that from the Total Maximum Weight. This will give us how much the
boat can carry (Maximum Weight Capacity):

Boat = 100 kg
Volume =5m’
Density = 1000 kg/m®

Volume * Density = Total Maximum Weight
Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

5 m®* 1000 kg/m* = 5,000 kg
5,000 kg — 100 kg = 4,900 kg

This means that the boat can hold a maximum of 4,900 kilograms. If more
than 4,900 kg is put into the boat, it will sink.



Boat Designs

The tanker design is similar to an open-box, but has some slight
differences. It is made from one solid piece of material, making the seams
strong. The simplicity makes construction easy and straightforward. It provides
the largest possible cargo space.

The Catamaran design is essentially two tankers on the bottom, with a platform
on the top holding the boat together. The wide catamaran design provides more

stability in rough waters. The one in the picture is slightly different, with a sail
attached to the top

" http://www.worldvoyaging.com/photo gallery/singapore gallery/

2 http://www.vyachtcharterclub.com/douce-francdk1.htm




Area Worksheet Name

Compute the area of the following shapes:

0.1

o e




Volume Worksheet Name

Compute the area of the following shapes:

8 8

Height = 6




The Engineering Design Process
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According to the Massachusetts Science and Technology/Engineering Curriculum
Framework (May 2001), these are the steps to the engineering design process.

1. Identify the need or problem

2. Research the need or problem
- Talk about current state of the issue and current solutions
- Look up other options via the internet, library, interviews, etc.

3. Develop possible solution(s)
- Brainstorm possible solutions

- Draw out the possible solutions in two and three dimensions
- Refine the possible solutions

4. Select the best possible solution(s)
- Determine which solution(s) best meet(s) the original requirements

5. Construct a prototype



- Model the chosen solution(s) in two and three dimensions

6. Test and evaluate the solution(s)
- Does it work?
- Does it meet the original design constraints?

7. Communicate the solution(s)
- Make a presentation that includes a discussion of how the solution(s) best meet(s) the
needs of the initial problem, opportunity, or need

8. Redesign
- Overhaul the solution(s) based on information gathered during the tests and presentatior
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Boat Construction (Catamaran)

Measure out a 23cm x 44cm piece of your group’s assigned material

Measure and mark out each flap (left, right, back, top left, and top right) onto your
piece of material following the scale and construction layout shown within the
design schematic for your group’s design. *“NOTE* All flaps are rectangles

Now that everything is measured out and marked, cut out the measured piece of
material along the outer measured edge to match your boat to the unfolded view
of the design

Make a slight crease along the inner surface of each seam of each wall of the boat
to allow for easier folding. DO NOT CUT COMPLETELY THROUGH THE
MATERIAL.

Fold the walls into place to crease the seam .

Fold up and secure the walls at a 90 degree angle from the boat bottom using tape
Repeat steps 1-6 again to create the second hull portion of the catamaran

Now with the bottom hull sections completed, you will create the Catamaran
Cover. Measure out a 27cm x 3 1cm piece of your group’s assigned material
Measure and mark out the Catamaran Cover onto this piece of material according
to the scale and construction layout shown within the design schematic

Cut out the shape of the Catamaran Cover. This cover should fit over both of the
bottom sections that you just built, at the same time

Tape the cover in place covering both bottom sections



Notes: All lengths are in centimeters and all angles are in degrees.
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9.

Boat Construction (Regular)

Measure and cut out a 32cm x 44cm piece of your group’s assigned material
Measure and mark out each flap (left, right, back, top left, and top right) onto your
piece of material following the scale and construction layout shown within the
design schematic for your group’s design. *NOTE* All flaps are rectangles

. Now that everything is measured out and marked, cut out the measured piece of

material along the outer measured edge to match your boat to the unfolded view
of the design

Make a slight crease along the inner surface of each seam of each wall of the boat
to allow for easier folding. DO NOT CUT COMPLETELY THROUGH THE
MATERIAL.

Fold the walls into place to crease the seam

Fold up and secure the walls at a 90 degree angle from the boat bottom using tape
Now with the bottom hull sections completed, you will create the Boat Cover.
Measure out a 18cm x 31cm piece of your group’s assigned material

Measure and mark out the Boat Cover onto this piece of material according to the
scale and construction layout shown within the design schematic

Cut out the shape of the Boat Cover. This cover should fit over the bottom section
that you just built

10. Tape the cover in place covering the bottom section



Notes: All lengths are in centimeters and all angles are in degrees.
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Pre-Test for Boat Buoyancy Lesson Plan

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

d. The outer limits of an area

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Matching
1. Perimeter
2. Area
3. Volume
4. _ Mass
5. Density
6. _ Surface Area
7. Buoyancy
Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle

na




c. A simple 3x4xS5 triangle

]

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

() —
A

(]

b. A simple 2x4x2 cuboid

na
|



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-




Please identify each step within the engineering design process-

~
i

TOTmEoawy

STEP &
f
l!‘f
]
{
{
STER T
\
\
\
STEP &
\
.

STEP 1

STEF &

Construct a prototype
Research the problem
Redesign

Test and evaluate
Identify the problem

Select the best possible solution(s)

Communicate the solution(s)
Develop possible solutions

STEP 2




Pre-Test for Boat Buoyancy Lesson Plan

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Matching
1.  Perimeter
2. _ Area
3. Volume
4.  Mass
5. Density
6. _ Surface Area
7. Buoyancy
Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

Perimeter :

b. A simple 2x4 rectangle

Area :

o
J

Area :

Perimeter :




c. A simple 3x4x5 triangle

A Perimeter :

oo Area :

—

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube "

) ﬂ Volume :

- | Surface Area:
.;-"f-‘f - -
L -
LT -~
| -
.-"’r
3

b. A simple 2x4x2 cuboid
Volume :
Surface Area :
4
—




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs.

Additional points given for —
Material strengths and weaknesses
General boat and buoyancy knowledge




Please identify each step within the engineering design process-

STEF 4 -

- A
/

STEP 2

STEP 4

STEF 5 7

Construct a prototype

Research the problem

Redesign

Test and evaluate

Identify the problem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions

TOTmUOw



Post-Test for Boat Buoyancy Lesson Plan

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Matching
1. _ Perimeter
2. Area
3. Volume
4.  Mass
5. Density
6. _ Surface Area
7. __ Buoyancy
Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle




c. A simple 3x4x5 triangle

]

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

)

(0]

b. A simple 2x4x2 cuboid




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-




Please identify each step within the engineering design process-

STEF 1

STEP 2
STEP 3
&
/ \
1
/ \
1
/ §
/ ¥
L STEP 2
STER T
[y 7

STEF S o

Construct a prototype

Research the problem

Redesign

Test and evaluate

Identify the problem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions

TOmMEmOONw R



Post-Test for Boat Buoyancy Lesson Plan

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Matching
a.
1.  Perimeter
2. Area b.
3. _ Volume
c.
4.  Mass
d.
5. Density e.
6. Surface Area f.
7. __ Buoyancy
g.
‘Mathematics

l.

Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

Perimeter :

Area :

b. A simple 2x4 rectangle

l,
|

Perimeter :

Area :

o




c. A simple 3x4x5 triangle

e Perimeter :
-~ \\
A SO Area :
-,,\l ‘\
’ NN
N
v
2
V—Jj

2. Find the volume and surface area of these simple shapes

a. A simple 3x3x3 cube

Volume :

~ Surface Area :

L

b. A simple 2x4x2 cuboid
Volume :

Surface Area :




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs.

Additional points given for —
Material strengths and weaknesses
General boat and buoyancy knowledge




Please identify each step within the engineering design process-

STEF 1

STEP 2

STEP S

4 T

/ \
/ \

. ]
f STEP 2
STEF 7

8 7

STEF S P

Construct a prototype

Research the problem

Redesign

Test and evaluate

Identify the problem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions

TOoOTmmoOws



Correct Answers

MATCHING
1 D
2 G
3 A
4 F
5 B
6 E
7 c
Mathematics
1a 16
AREA 16
1b 12
AREA 8
1c 12
AREA 6
2a 54
VOLUME 27
2b 40
VOLUME 16
Steps

1 E
2 B
3 H
4 F
5 A
6 D
7 G
8 c

Free Response out of 10

Project Analysis

Subtotals 7
10
8
10

Total out of 35
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30313 30263 20468 20380 20092

20375

16

256

16
16
12

16
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12
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16
16
12

16

256

16

16

16

16

64

16

12

12
64

12

12
60
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12
12
54
27

12
60
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18
27
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54
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40
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40
16

24
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Project Analysis

Input your data into the appropriate sections and this will give you a better

understanding of how'your boat performed.

-
The Weight of your Boat = __\]1Z _ <
PSRN '
The Volume of your Boat = % / g @ :
A \ ( 3;\’“\ G
Density of water = \ ROt
Volume * Density = Total Maximum Weight y / 3 543,

: Cront 7 y:
)Zx 1’\ ( K m3* [ ,kéfé@:_ i % 4&‘9'"

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

cléfzé kg—__ \\34 -ﬁ‘g”"’? kgacc]c
/73?5’

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




—f
....__fw -

“% &28Test for Boat Buoyancy Lesson Plan
L/

Matching

a’ The amount of space ou,upxed by a

1. _r Perimeter X "‘e,_‘three-dunenmonal object or regzon of
\ . ~ospace
2. gr Area A b, The massper “unit volume ofa"
- : '\substance at a spemﬁed pressure and
3. \>< Volume AN temperature
4 7 Mass A Zﬁ[oatmo body by.a- ﬂu]d
;.-‘, , d.: The outer limits of an area :
5. _'_ Density A e. ‘The sum of the areas of the sides of &

three dmlenswnal object
'”\The m@asure ofithe quantity of

6. _t: Surface Area f

P ‘matter that a body oran object
o/ \
7. (_/Buoyancy ' contains
g\ The extentof a 2- dxmensumal
S?rface enclosed - within a B\Gundary
N <
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4




c. A simple 3x4x5 triangle
T X 5<

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

A
3

b. A simple 2x4x2 cuboid

L




Engineering/Design

Please use this space provided to discuss what you know about the strengths and

weaknesses of various boat designs-
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Perimeter
- Area

[

-~ Volume *

o

6.

7. Q,Buoyancy

urface Area

The amount of space occupied by a

ee-dimensional object or region of

/ space

. The mass per unit volume of a

substance at a specified pressure and

temperature

jzf The upward pressure exerted upon a
floating body by a fluid

K{‘ The outer limits of an area

e~ The sum of the areas of the sides of a

% three-dimensional object

R, The measure of the quantity of

\matter that a body or an object
contains

\g\ The extent of a 2-dimensional

surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

4

b. A simple 2x4 rectangle

T T~

¢ 4 1’,’225&0 ~




c. A simple 3x4x5 triangle

]
U
%
—
W
>(

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

{8/ g \/’:?W v
| %P\”f X\ =

b. A simple 2x4x2 cuboid




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

=

§ S EP2

\
/ \
S

.

STEP &

A. Construct a proiotype
B, Research the problem

C. Redesign
D. Test and evaluate
R identify the problem

Select the best possible solution(s)

¥, Communicate the solution(s)
ﬁ:; Develop possible solutions



SOT4T

Project Analysis

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

e

: c;g- , -~

The Weight of your Boat = \]% _ Q( e
J52. 3 -
The Volume of your Boat = —%‘ / 9 8 q. :
\ A (YW= g
Density of water =\ Trg#ﬁia
Volume * Density = Total Maximum Weight 4 / Si2- g

Cowt? 40
I?}%L( % m3* [ «ké‘llﬁ)a = lzzﬁ ‘kg'"

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

’legfké kg—__ \13 kg = ff’}ﬁ% .k“é‘aﬁ
[ 137§

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Pre-Test for Boat Buoyancy Lesson Plan

Matching

1. Q Perimeter

2. _25 Area

e
[
<
=
:

g A
27
fob)
4

3. 4o bensity

6. £ /Surface Area

G \J
7. @ Buoyancy

y The amount of space occupied by a
‘ three-dimensional object or region of
space
C})/ The mass per unit volume of a
substance at a specified pressure and
temperature
¢/ The upward pressure exerted upon a
floating body by a fluid
7 The outer limits of an area
The sum of the areas of the sides of a
three-dimensional object
7~ The measure of the quantity of
matter that a body or an object
contains
9/ The extent of a 2-dimensional
- surface enclosed within a boundary

Mathemaiics

1. Find the perimeter and arca for each of these simple shapes

a. A simple 4x4 square

4

b. A simple 2x4 rectangle

/\)':" VL oaids

%

KXz § vat




c. A simple 3x4x5 triangle

N

fx. AN

\\:
~3

%,

-

T
P

Ace= o DFA

4=\z) 3%t s
)z e

= \/2_— AT

Find the volume and surface area of these stmpie shapes

a. A simple 3x3x3 cube

A
3

.

QW

b. A simple 2x4x2 cuboid

2

B
S
\+_,“~r
[

\/%e-q) 1\

Ixzny = 7

/o Goeme= LT 0N 73

@ley = o2

U Ones?
5}<: 5

\/%VJ%\J’\

T ¥

o *

VOO = (5 o s

:/)’A( = t“/(.} il s <

SR EA ST AL

Q0= gy

S
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Enginecering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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&M-Test for Boat Buoyancy Lesson Plan

M C?x%g
e : .
e, 4. The amount of space occupied by a
1. D Perimeter three-dimensional object or region of
space

2. L@ Area * The mass per unit volume of a

. substance at a specified pressure and
3. ,;{:\_ Volume , temperature

L /Qf The upward pressure exerted upon a

4. 7 Mass : floating body by a fluid

N de The outer limits of an area
5. ‘fé Density et The sum of the areas of the sides of a

’ _ three-dimensional object
6. T~ Surface Area f. The measure of the quantity of

- matter that a body or an object
7. L, Buoyancy contains

- . .
/&~ The extent of a 2-dimensional
surface enclosed within a boundary
iMathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4
RV AT C AR S
AL [(pon ™=
b. A simple 2x4 rectangle
4 o e ) AN T
A T 7.
o = T



c. A simple 3x4x5 triangle
P 15
l Ny W
4 \\Zuf\ H j —"/?\‘;
1 Nt
A (_f (o >
2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube
e 3 » 4
Jotene® Lodunt
R
-~ - LA N AN
D i =
3 /
b. A simple 2x4x2 cuboid
-~
A |
} {:ik LU R A-: \‘:\_ﬁ ,\:ﬁ.ﬂ\ o
- o I 7 Y ‘:‘Y"j;\
St i S v’/ (o
&L i
\‘i;’: T -



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1
-
S we S
STEP 2
?IEP 8 s
, 5
STEP 3
STEP7 ;
e S

— /

A.-Construct a prototype

B. Rescarch the problem

C. Redesign
D, Test and evaluate

JE. ldentify the probiem
P Select the best possible solution(s)
G Communicate the soiution(s)
H=Develop possible solutions
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Project Analysis Name

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.
.

P '
o @

~~d

N e
WAy =

The Weight of your Boat =

The Volume of your Boat =

Density of water =

Volume * Density = Total Maximum Weight

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity
. — 2 TG

T g{g - JEEie Kg=
4

SELT 02

.. Actual Maximum Weight Capacity (how much your boat held before it sank) =
3 § é . ‘j o : % N

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




Pre-Test for Boat Buoyancy Lesson Plan

50465

Matching
o 4. The amount of space occupied by a
1. ./ Perimeter three-dimensional object or region of
/ _ space
2. i~ Area p. The mass per unit volume of a
. " substance at a specified pressure and
3. % Volume  temperature
- ¢, The upward pressure exerted upon a
4.  Mass floating body by a fluid
5 d: The outer limits of an area
5. 1 Density ‘e The sum of the areas of the sides ofa
three-dimensional object
6. Surface Area f. The measure of the quantity of
o matter that a body or an object
7. Buoyancy contains
g. The extent of a 2-dimensional
~ surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

A, P—

b. A simple 2x4 rectangle

4

<




¢. A simple 3x4x5 triangle

A 2=
\ f - . : ’

|
[

2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

1

~
]

o '

| 7

b. A simple 2x4x2 cuboid

A




Engineering/Design

Please use this space provided to discuss what you know about the strengths and

~weaknesses of various boat designs-




Please identify each step within the engineering design process-

STEP 1

STEP 8
Fy

ofaluicivie)--ihd

.

STEP 4

STEP 5

Construct a prototype |

Research the problem

Redesign

Test and evaluate

identify the probiem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions




&Test for Boat Buoyancy Lesson Plan

pN

o . Matching

1. __ Perimeter
2. _;_ Area
3. _ Volume
4. __L_ Mass

ks

5. “ Density

6. m__ Surface Area

7. _"__‘g_v Buoyancy

¥

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the areas of the sides ofa
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle




2

Lo s

c. A simple 3x4x5 triangle

]
S

Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

/3/

-

Wu}««—-\.‘

L_.Mg___.

b. A simple 2x4x2 cuboid

P

o
=

T

-y
=
m i
el
i ¥



Engineering/Design

Please use this space provided to discuss what you know about the strengths and

weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

F
— e ———

h
=
m__%
[N

STEP 8

RN

STEP 4

PN
STEPR § /

<
(PY

Construct a prototype

Research the problem

Redesign

Test and evaluate

identify the problem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions

mOmmYowE
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Project Analysis Name .

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

. G 7 2
R ;7 e
9{'7 ks (o /> i
= = ’,ﬁ‘ —
The Weight of your Boat =_}5& kg \ g .

== 3 T
{ - 2§ . g
The Volume of your Boat= -+ 7 /,/ kg C __g:;f’ ‘Z;i:-]

Density of water = ! kg/m?®
Volume * Density = Total Maximum Weight % FAS %
[ R B

Total Maximum Weight - Weight of Boat = Maximum Weight Capacity
AE e . Sy ,i} v . w7 Vi
3Pas g1 - kg — ,J/f 49 kg= i b { kg o, ‘5}3

R

P . .
y HEN ;

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




zﬁ@«Test for Boat Buoyancy Lesson Plan 0.74)[% —

e
Matching
a. The amount of space occupied by a
1. ~\ Perimeter three-dimensional object or region of
space
2. % Area b. The mass per unit volume of a
substance at a specified pressure and
3. ¢ Volume temperature
c. The upward pressure exerted upon a
4. £  Mass ~ floating body by a fluid
\ck The outer limits of an area
5. 4~ Density e.” The sum of the areas of the sides of a
- three-dimensional object
6. (i Surface Area f. The measure of the quantity of
a matter that a body or an object
7. ¢ _ Buoyancy contains
g. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

i. Find the perimeter and arca for each of these simple shapes
a. A simple 4x4 square

_ NS0 Z e A (5
4 /\{ ,,Jtr_, Y 4 A
g a6

b. A simple 2x4 rectangle

Y

OB
Iz’




c. A simple 3x4xS5 triangle
mri? rroe § D =

'e Hsk \-"(/“:Q - C:.}Q

]

2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

e
-3 o -
‘\;§°“}§ij>5‘! G oo
3 J Skl g -9
¥
3

b. A simple 2x4x2 cuboid

A
JoloMe L
o P </
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Engineering/Design

weaknesses of various boat designs-
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Please identify each step within the engineering design process-

¢ g

L

J
L.

STEP 3

STEP 4

.~§~§: o

STEP 1
3
JEP B
B

STEP7

ra
STEP S

i

Construct a prototype

Research the problem

Redesign

Test and evaluate

identify the problem

Select the best possible solution(s)
Communicaie the solution(s)

. Develop possible solutions
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Project Analysis

Input your data into the appropriate sections and this will give you a better
understanding of how your boat performed.
LET b 5

G5
o~ \Vj 1o .
The Weight of your Boat = «gC\/,%’ kg ¢ ;5 25

The Volume of your Boat = /5 A 75A)(Q

Density of water = / kg/m*

Volume * Density = Total Maximum Weight
/S 27 Amz“{ / kg/m’=__ /4727 kg

T} oxigem
i
e AL
i

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity =

1527 - UTZ e M2 p/E0 k.

Actual Maximum Weight Gapacity (how much your boat held before it sank) =C.

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Y

Capacity.” If these numbers are very different, explain possible causes. ot
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Pre-Test for Boat Buoyancy Lesson Plan e

Matching

), )
1. {~"__Perimeter

;{ The amount of space occupied by a
three-dimensional object or region of
_space

2, 2___ Area b, The mass per unit volume of a
A substance at a specified pressure and
3. B Volume _lemperature
c“ The upward pressure exerted upon a
4. - Mass . floating body by a fluid
' d” The outer limits of an area
5. 4 Density "¢ The sum of the areas of the sides of a
_.-three-dimensional object
6. {2 Surface Area «T.  The measure of the quantity of
f matter that a body or an object
7. L Buoyancy " contains
& The extent of a 2-dimensional
: surface enclosed within a boundary
Miathematics \

I. Find the perimeter and area for each of these simple shapes ../ ~
a. A simple 4x4 square X o N
ple X SIUATE. e

4

i N N
H g I
1 { . H H H
; i -~
(4t 4L T
l‘
e Ty -~
(N & -
N & ST
: ) )




c. A simple 3x4x5 triangle

[NCs

4 \‘&

N\
{,...\ | {:x/} 3 v‘
AU w,

2. Fnd the volume and surface area of these simple shapes

a. A simple 3x3x3 cube

e
/.« o

-
1l -

b. A simple 2x4x2 cuboid

P

>
T



Please identify each step within the engineering design process-

STEF 1

(A ™~

——————

STEP 2
STEP 8 <1
§ - N

STEP 3
STEP7

STEP 4

STEP . /

“A. Construct a prototype
B.. Research the problem
. Redesign
.. Test and evaluate
e ldentify the probiem
“F.. Select the best possible solution(s)
G._Communicaie the solution(s)
H. Develop possible solutions



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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&8 Test for Boat Buoyancy Lesson Plan

Matching
. 45 The amount of space occupied by a
1. QM Perimeter three-dimensional object or region of
/ space
2. __\>_\_ Area Jbi The mass per unit volume of a
substance at a specified pressure and
3. &“ Volume temperature
>¢. The upward pressure exerted upon a
4. D Mass floating body by a fluid
¥ The outer limits of an area
5. Density /& The sum of'the areas of the sides of a
hhhhh three-dimensional object
0. (:, Surface Area M The measure of the quantity of
matter that a body or an object
7. 3 Buoyancy contains
' g4 The extent of a 2-dimensional
" surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

\\\\T{L\ =0

NEC WA -

4

b. A simple 2x4 rectangle

VN e _‘2\ ‘H\'}
41 pees O

D Q \\\\( \(\ -




c. A simple 3x4x5 triangle

]
>

2. Find the volume and surface area of these simpie shapes

a. A simple 3x3x3 cube

3/

e

~

b. A simple 2x4x2 cuboid

A

(X{‘L N /5’!;



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

\.4—

STEP ¢
- STEP 2
S i —
_H =
\
\\.
STEP 3
STEP7 :
_C NS
¥
STEP 6 STEP 4
0 =

po— /

% Construct a prototype

. Rescarch the problem

Redesign

Test and evaluate

ideniify the probiem

Select the best possible solution(s)
Communicate the soiution(s)
Develop possible solutions

@

Eeur e
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Project Analysis Name

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

{oyose (o4 L oa
\.«U\) RS T

e

’,.«"? oy ST
K ,./ e 2 Yook e
Lo St

The Weight of your Boat = .

The Volume of your Boat =

Density of water =

Volume * Density = Total Maximum Weight

E )

T Bp——a ¢

sl
(o

Filesasy
3
i

Total Maximum Weight —~ Weight of Boat = Maximum Weight Capacity

G e cﬁ?- @ —_5“7‘;7’
ZITO— g JEE= Jg= N 20720

AE 20

Ry, g

. Actual Maximum Weight Capacity (how much your boat held before it sank) =

U A & L 2\‘ @g S T “{, »

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Pre-Test for Boat Buoyancy Lesson Plan

Matching
ék The amount of space occupied by a
1. __jl_ Perimeter three-dimensional object or region of
space
2. L Area N b, The mass per unit volume of a
substance at a specitied pressure and
3. (i Volume temperature
. "o The upward pressure exerted upon a
4. X # Mass floating body by a fluid
. The outer limits of an area
5. & Density ® 8 The sum of the areas of the sides of a
) three-dimensional object
6. U Surface Area N\ Y. The measure of the quantity of
matter that a body or an object
7. Y/ Buoyancy * contains
—?L 'g_ The extent of a 2-dimensional
surface enclosed within a boundary
iiathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square . /
_\6

i'_/; \{{
ey
et/

L
|

b. A simple 2x4 rectangle

(i)’e(\r“tscﬂ( =
\’;L:\\v'g

w7

4 o
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c. A simple 3x4xS5 triangle (
//\\ lc("l

priont )
N TR

Ul

]

"2
=

2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

\fi%’;—?\/

[ d 5‘1 P } A
3
| e

-___BM

b. A simple 2x4x2 cuboid




Piease identify each step within the engineering design process-

STEF 1

/’_.._\:._2__

/ STEP 2

STEP 8 E

!

STEP &

‘A, Construct a prototype
B.. Research the problem
€, Redesign
). Test and evaluate
B. Identiiy the problem
T Select the best possible solution(s)
& Communicate the soiution(s)
HN. Develop possible solutions



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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%Test for Boat Buoyancy Lesson Plan

Matching

1. _E Perimeter >

2. MD.__ Area X
3. ﬁ Volume
4. _E_ Mass

5. _& Density

6. WQ‘Q Surface Area X

PN

7. L Buoyancy

The amount of space occupied by a
three-dimensional object or region of
space
“b. The mass per unit volume of a
substance at a specified pressure and
temperature
', The upward pressure exerted upon a
floating body by a fluid
W, The outer limits of an area
‘v The sum of the areas of the sides of a
three-dimensional object
. The measure of the quantity of
matter that a body or an object
contains
"5, The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

4

b. A simple 2x4 rectangle

pe bt
/

g 1k




c. A simple 3x4x5 triangle

NP
Jf m\n
r-

e
L
i]—- \\\ 5\ o’ A .\’} ke
—3

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube
" WL et

-

b. A simple 2x4x2 cuboid

(8 V\.I\(‘»‘:r\>

——



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

——

jol

STEP2

&

STEP7

O

STEP 3

1\\

STEP &

STEP 4

A Corstrocta-prototype—
’B"Ké?é?aﬁh‘ﬂ;e_pmmgm/

-..

Mes&m:d'emé‘\
E—Identity-the-prohiem.
“F—Seleet-the_best-possible-selation(s)

~Gr-Communeate THe SoIutioms) ™
H-—Pevelop-possiblesolitiohs

P /
STEP 5 j




Project Analysis
Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed. C R
Bl - - ) v"l 7
The Weight of your Boat =, 0557 4@" [ 2 TS 8
Lo ?) RE% 7] ¢

.
Ny
DALY

I s S "_’_,.w” O
The Volume of your Boat = ‘“’{“1’7/ kg (o

Density of water = ? kg/m®
Volume * Density = Total Maximum Weight 5 E2s ¢
' : [
]C , 7/ me* | kg/m3 = ’;’%7 I ,kg’f

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity
VA s s

K

Actual Maximum Weight Capacity (how much your boat held before it sank) =

3005 f A vg- I5Y 7_kg

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Pre-Test for Boat Buoyancy Lesson Plan

Matching
/zf The amount of space occupied by a
1. J) Perimeter three-dimensional object or region of
space
2. _&1 Arca X The mass per unit volume of a
substance at a specified pressure and
3. )i_ﬁ,v olume temperature
. The upward pressure exerted upon a
4. £ Mass floating body by a fluid
~ The outer limits of an area
5. R;. Density . The sum of the areas of the sides of a
three-dimensional object
6. _El Surface Area A7 The measure of the quantity of
, matter that a body or an object
7. _,(/_1 Buoyancy contains
. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4 m @@‘
Az lf in®

D= f

I~

b. A simple 2x4 rectangle

?: D W
4 ho g ?




c. A simple 3x4x5 triangle

—]

2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

3

e

Gl

Ve a7
e
94; 5'9 N

b. A simple 2x4x2 cuboid

X é,glj gD W\



Engineering/Design

Please use this space provided to discuss what you know about the strengths and

weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 2

STEF 1
7
STEP 8
. \
X
STEZ.}' /
—re
STEP 5

A Construct a prototype
B Research the problem
£ Redesign

. Test and evaluate
<" ideniify the probiem

)

/ZJ/ Communicate the solution{s)

¥ Select the best possible solution(s)

/Yf Develop possible solutions
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T8 Test for Boat Buoyancy Lesson Plan

Matching
_ / The amount of space occupied by a
1. _D,_ Perimeter three-dimensional object or region of
- space
2. é Area £ . The mass per unit volume of a
i substance at a specified pressure and
3. A Volume temperature
L&/ The upward pressure exerted upon a
4. _E Mass floating body by a fluid
~ &7 The outer limits of an area
5. _l5, Density £ The sum of the areas of the sides of a
three-dimensional object
6. __[17_ Surface Area ¥ £ The measure of the quantity of
, matter that a body or an object
7. _L4 Buoyancy contains
_& The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4 - P= ){7 wie$
4 7‘5: E’é (,m;-k}

b. A simple 2x4 rectangle
“j kS
P= 1) s
~ O e
4 A’ ~ g W\r-}(,




c. A simple 3x4x5 triangle

IR

:r_. :\)a '*\!\' . .
) }/ = / Lﬁh‘%
5 ,
,»-"f' R
> I':)'““ (’/} (/iﬂz'](";';
—3

2. Find the volume and surface area of these simple shapes

a. A simple 3x3x3 cube

~ 3
g
{)
T
{ :f‘,j:iw‘
:f T e
A2
‘} &Y Sx 3
ONFT >
PR,

b. A simple 2x4x2 cuboid

O

V=L ks’
§5Bf: [{0 e 3( §



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

E.

STEP 7
.

STEP 4

N

A. Construct a prototype
_B_ Research the problem
€7 Redesign
" Test and evaluate
AE7 Identify the problem
7" Select the best possible solution(s)
. Communicate the soiution(s)
_H Develop possible solutions
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Project Analysis

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat= % + & Ka | 2¢70 .25

it e o g
The Volume of your Boat = w KG.c . > 3 }ibg o ¢ HA

Density of water =_ ! ngn-n"f 4/ ( mn’

Total Maximum Weight — Weight of Boat = Maximum Weight Capac:ty

et g ;2'3’5'?‘ /7

Actual Maximum Weight Capacity (how much your boat held before it sank) =

- o BV SRIN SE

L kg

Compare the “Maximum Weight Capécity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




Name

During this project, you will learn about buoyancy and how it relates to
things in real life. Buoyancy is the force that keeps boats afloat. You will be able
to determine if an object will float or sink and possibly how to improve upon boat
designs. You will use one of two basic boat designs in this project: a basic
tanker, and a catamaran. The boats will be constructed from one of three
materials: cardboard, manila folders, and tin foil. You wili construct your boat,
measure and test them for the maximum amount of weight they can hold, and
then compare the outcome of each test. Since each boat will have a different
design or material, each outcome should differ to some extent.



Pre-Test for Boat Buoyancy Lesson Plan

20203

Matching
. {::}/1 The amount of space occupied by a
1. i/ Perimeter three-dimensional object or region of
- ‘ /= space
2. 7 Area / _ \\b// The mass per unit volume of a
substance at a specified pressure and
3. A Volume _ temperature
. N (E:) The upward pressure exerted upon a
4. LQ: Mass # "~ floating body by a fluid
o {g} The outer limits of an area
5. _Z Density -;‘\e. + The sum of the areas of the sides of a
o~ . three-dimensional object
6. T Surface Area {f.) The measure of the quantity of
" matter that a body or an object
7. [ _ Buoyancy contains
~ @5 The extent of a 2-dimensional
surface enclosed within a boundary
Mathemattes
1.

a. A simple 4x4 square

~ .2
Fle B

4

b. A simple 2x4 rectangle

Find the perimeter and area for each of these simple shapes




c. A simple 3x4x5 triangle

e AN - O - 2
I\\ \5 (0 LA
L

2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

-~
3 -
N7
[ okt
I
—3—
b. A simple 2x4x2 cuboid
2
. N ’D‘/ :D\LK -‘ \,\rx} .
4 VAR
o

%

~



Please identify each step within the engineering design process-

STEP 1
/ -
e
/ STEP2
STEP 8
r 1
T
‘ STEP 3
S'{EP 7 “ \/3

e — 1

STEP B STEP 4
O .

STF? : /

2

“A. Construct a prototype

\B\ Research the problem

\t‘;‘. Redesign

B. Test and evaluate
“K. identify the problem

E._ Select the best possible solution(s)
@, Communicate the soiuiion(s)

‘H. Develop possible solutions



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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@-Test for Boat Buoyancy Lesson Plan

Matching

= a. The amount of space occupied by a
1. ;i Perimeter " three-dimensional object or region of
r ~ space
2. 3 Area b. The mass per unit volume of a
- substance at a specified pressure and
3. i~ Volume 7, . temperature
N . ¢.. The upward pressure exerted upon a
4. " Mass A ~ floating body by a fluid
T d. The outer limits of an area
5. > Density ‘. The sum of the areas of the sides of a
Y . three-dimensional object
6. | Surface Area f:  The measure of the quantity of
matter that a body or an object
7. _ Buoyancy ~ contains
g. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

b. A simple 2x4 rectangle
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c. A simple 3x4x5 triangle

]

\f\‘ )

B S Y

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

//3

[‘/'\‘ e .
A I BV AV
A
e
-7 } Yo <

b. A simple 2x4x2 cuboid

{

11 i‘\f’" AV x’_ \t’, h

- “S ~ \»‘e i
for LV



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

STEP2
STEP 8 ;

STER 7
‘\‘\ J' /\,

STEP 4

po /

E x

Construct a prototype

Research the problem

Redesign

Test and evaluate

identify the problem

Select the best possible solution(s)
Communicaie the solution{s)

. Develop possible solutions

HoH o E @
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Project Analysis

understanding of how your boat performed. f,l? =

The Weight of your Boat = b8 Ko | 924,70 29
The Volume of your Boat = et 7 kg.. ¢ A
Density of water =_ f ngrm’i;/
Volume * Density = Total Maximum "Veight
Total Maximum Weight — Weight of Boat = Maximum Weight Capacxty 7
. 2 ST/

K- 4L £ kge 2T

Actual Maximum Weight Capacity (how much your boat held before it sank) =

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




Buoyancy Reference Name

During this project, you will learn about buoyancy and how it relates to
things in real life. Buoyancy is the force that keeps boats afloat. You will be able
to determine if an object will fioat or sink and possibly how to improve upon boat
designs. You will use one of two basic boat designs in this project: a basic
tanker, and a catamaran. The boats will be constructed from one of three
materials: cardboard, manila folders, and tin foil. You will construct your boat,
measure and test them for the maximum amount of weight they can hold, and
then compare the outcome of each test. Since each boat will have a different
design or material, each outcome should differ to some extent.
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Pre-Test for Boat Buoyancy Lesson Plan

Matching

L. _D Perimeter
E Area

3. ﬁ Volume

4&% Mass
5. QQ Density

6. 5__ Surface Areca

_Q Buoyancy

he amount of space occupied by a
three-dimensional object or region of
space

A The mass per unit volume of a
substance at a specified pressure and
emperature
The upward pressure exerted upon a
floating body by a fluid
4 The outer limits of an area
" & "The sum of the areas of the sides of a
three-dimensional object
“ The measure of the quantity of
matter that a body or an object
/,gntams
The extent of a 2-dimensional
surface enclosed within a boundary

Mathemaiics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4

Qo (Mt o\ B & v
ol €ol @ a

b. A simple 2x4 rectangle

Po ¢ Mete s Vo

PSS ZN . 8




c. A simple 3x4x5 triangle

SN
{\5\ (50

2. Find the volume and surface area of these stimple shapes
a. A simple 3x3x3 cube

A

3

- 27
i -

b. A simple 2x4x2 cuboid

2

\¢

8...,.



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses ol various boat designs-
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Please identity each step within the engineering design process-

e

STEP 8

STEP 7

O mo oW

Construct a prototype
Research the problem

Redesign
Test and evaluate

ideniify the probiem

STEP

_ A

A

STEP 4

STEPS

Select the best possible sotution(s)

Communicate the sojution(s)
Develop possible solutions
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“B-Test for Boat Buoyancy Lesson Plan

Matching

1. DPerimeter

ZEE‘} Area

Lol
m_
=
2

. g;\_ Density

(%)

6. _Q‘)_’ Surface Area

~

. \_ Buoyancy

~3

/{ The amount of space occupied by a
three-dimensional object or region of

pace
/E/T he mass per unit volume of a

substarice at a specified pressure and
Aemperature
. The upward pressure exerted upon a

¥~ floating body by a fluid

/d./ “he outer limits of an area
7 The sum of the areas of the sides of a

hree-dimensional object
7 The measure of the quantity of
: matter that a body or an object

ntains
g/‘;f!}le extent of a 2-dimensional

/ surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle

-

! PecMete(= 1k

S A { \ 7
?EQ \{‘?WQ‘%QC: \ A

\ceen B S
A\ U~




c. A simple 3x4x5 triangle
N\ et Hedel=Yo:
Ag’{a\-’—“ 0

]

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

1
/3

yo \es 2/

/

b. A simple 2x4x2 cuboid

\jy\dmgj M/J

I S Face b= 7
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Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

=

STEP 2

i:c-sa

!

/

= 5

STEP & STEP 4
e =
pr— /

v}(/ Construct a prototype
_B7 Research the problem
L7 Redesign
~D. Test and evaluate
_E7 jdentify the probiem
~ Select the best possible solution(s)

_; G Communicate the solution(s)
. Develop possible solutions




50205

Project Analysis

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat = 7, 5 kg

~1

The Volume of your Boat=__ Y 5L, kg
9 L0y

Density of water =} Segtm®

Volume * Density = Total Maximum Weight

SIPSy m kaim®=_ 42 50 kg

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

,kg

(7

. i )
oSt kg—__ 4.5 kg=_ Y17/]

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




Pre-Test for Boat Buoyancy Lesson Plan

Matching
a. The amount of space occupied by a
l. %, Perimeter three-dimensional object or region of
space
2. 5 Area b. The mass per unit volume of a
substance at a specified pressure and
3. Volume temperature
“¢.. The upward pressure exerted upon a
4,  Mass ~ floating body by a fluid
d. The outer limits of an area
5. '~ Density e. The sum of the areas of the sides of a
) . three-dimensional object
6. _{_ Surface Area ‘f. The measure of the quantity of
i matter that a body or an object
7. S_ Buoyancy . contains
‘g, The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4 |

g
B

b. A simple 2x4 rectangle




c. A simple 3x4x5 triangle

]

2. Find the voiume and surface area of these sunpie shapes
a. A simple 3x3x3 cube

/3

7

/

b. A simple 2x4x2 cuboid




Please identify each step within the engineering design process-

STEP 1
A

S'L;EPB

STEP 2
v,
i)
STEP 3
=
¥
STEP 4

STEP : /

Construct a prototype

Research the problem

Redesign

Test and evaluate

identify the problem

Select the best possible solution(s)
Communicate the soiution(s)
Develop possible solutions



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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otlby
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B Test for Boat Buoyancy Lesson Plan

Matching
8/ The amount of space occupied by a
1. 1) Perimeter three-dimensional object or region of
space
2. A Area b. The mass per unit volume of a
substance at a specified pressure and
3. E Volume temperature
/ The upward pressure exerted upon a
4. © Mass floating body by a fluid
. The outer limits of an area
5. 4 Density e. The sum of the areas of the sides of a
three-dimensional object
6. __L,: Surface Area ¥ The measure of the quantity of
" matter that a body or an object
7. (_ Buoyancy _contains
/ The extent of 2 2-dimensional
surface enclosed within a boundary

Miathematics

1. Find the perimeter and area for cach of these simple shapes
a. A simple 4x4 square

4 : ._
N EVAS Y
4 \py U T &

b. A simple 2x4 rectangle

“©Wyh=g
o Yui’ 4

ESIRTON ‘0“@




c. A simple 3x4xS5 triangle

N\

N3 3els b
N

—3

7

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

+1
d RN
Ay 7]
l
3
l
3
b. A simple 2x4x2 cuboid
_C
“yr e
| Ev 1)
4 e’
L_g._.




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 8§

=

STEP7

.

A Construct a protoiype
. Research the problem

"B

o

2@ AP

3

STEP1

Redesign
Test and evaluate

identify the problem

STEP 2

A

STEP 6
”

STEP &

Select the best possible solution(s)

Communicate the solution(s)
Develop possible solutions




X OSC0 ADH6T
Project Analysis Nameoniiiipme

Input your data into the appropriate sections and this will_ive ou ) ol

understanding of how your boat performed.

The Weight of your Boat= |\ 1 [ kg
. 35 @
The Volume of your Boat = SiAr3& kg
Density of water = (@ A kgim®
Volume * Density = Total Maximum Weight z {J’O

St A S mee | kgim® = Shet=3S kg

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

' — Je.
NE=1WAN kg ~ Wh) kg= L4l ?3 2

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




Name

During this project, you wiil learn about buoyancy and how it relates to
things in real life. Buoyancy is the force that keeps boats afloat. You will be able
to determine if an object will float or sink and possibly how to improve upon boat
designs. You will use one of two basic boat designs in this project: a basic
tanker, and a catamaran. The boats will be constructed from one of three
materials: cardboard, manila folders, and tin foil. You will construct your boat,
measure and test them for the maximum amount of weight they can hold, and
then compare the cutcome-of each test. Since each boat will have a different
design or material, each outcome should differ to some extent.



Pre-Test for Boat Buoyancy Lesson Plan

Matching

1. D_ Perimeter

2. A

—ee

3.4 B[ Volume
4.3 {3 Mass

5. ¢ Density

Area

6. _C_’ZL_. Surface Area

7. L Buoyancy

/ The amount of space occupied by a

o

&
2

4

three-dimensional object or region of
_space

The mass per unit volume of a

substance at a specificd pressure and

temperature

The upward pressure exerted upon a

floating body by a fluid

The outer limits of an area

~ The sum of the areas of the sides of a

three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

,g./ The extent of a 2-dimensional

surface enclosed within a boundary

Mathemaiics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle

A
P
Y)

R




c. A simple 3x4x5 triangle

s
\

—3

]

0

2. Find the volume and surface area of ihese simple shapes

a. A simple 3x3x3 cube

el

v

e

b. A simple 2x4x2 cuboid

KE

A

Yo



Please identify each step within the engineering design process-

STEP 1 !

=

STEE B

STEPT

STEP 4

STEP 5

X Construct a prototype

A Research the problem

& Redesign

D7 Test and evaluate

B identify the problem

B Select the best possible solution(s)
Ge Communicate the soiution(s)

. Develop possible solutions
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Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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9 05¢0
fos*’
Test for Boat Buoyancy Lesson Plan
Matching
a/ The amount of space occupied by a
1. J:)_ Perimeter three-dimensional object or region of
space

2. _g Arca 6. The mass per unit volume of a

q substance at a specified pressure and
3. O Volume temperature

. £ The upward pressure exerted upon a
4. 7 Mass floating body by a fluid
; &7 The outer limits of an area

5. Y7 Density 2 The sum of the areas of the sides of a

A three-dimensional object
6. 1\ Surface Area A The measure of the quantity of

_ v matter that a body or an object
7.C_¥ Buoyancy contains

& The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for cach of these simple shapes
a. A simple 4x4 square

4 A=V
_/3‘;;'\”\-&*\

A~ \L

— o]

b. A simple 2x4 rectangle

i{‘\'\*\: bt
4
4 r—\\t \‘}\ )




¢. A simple 3x4x5 triangle

—

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

\

b. A simple 2x4x2 cuboid
e
Ao




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

N E

A

STER 8

™~

™~

™~

S

STEP2

—_
\\
\

STEP 3

A\

STEP 4

-

STEP S

X Construct a prototype

B Research the problem

£ Redesign

/[f Test and evaluate

. 1deniify the probiem

/If,/ Select the best possible solution(s)
@& Communicate the sojution(s)

H- Develop possible solutions



(OS00 ADH6T

Project Analysis

Input your data into the appropriate sections and this will give ou '

understanding of how your boat performed.

The Weight of your Boat = | \ 3/ kg
- 35 6@
The Volume of your Boat = S8 kg

Density of water = (@ 4 kg/m®

Volume * Density = Total Maximum Weight

| | =570
NI { kg/m® = Q,—PJ‘(—JF\"S kg

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

. . e 338523
<ol 28 kg~ AW R) kg=_ 1927 g

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




Name

During this project, you will learn about buoyancy and how it relates to
things in real life. Buoyancy is the force that keeps boats afloat. You will be able
to determine if an object will float or sink and possibly how to improve upon boat
designs. You will use one of two basic boat designs in this project: a basic
tanker, and a catamaran. The boats will be constructed from one of three
materials: cardboard, manila folders, and tin foil. You will construct your boat,
measure and test them for the maximum amount of weight they can hold, and
then compare the outcome-cf each test. Since each boat will have a different
design or material, each outcome should differ to some extent.



Pre-Test for Boat Buoyancy Lesson Plan

Matching

-

e

/\
1. EPerime’ter
7

2. 7\ Area
s

3. ,E Volume

4. Q Mass
e

5. )} Density

6. C‘J/ Surface Area

/ The amount of space occupied by a

{ three-dimensional object or region of
space
< The mass per unit volume of a
b substance at a specified pressure and
emperature

7 The upward pressure exerted upon a
4 Aloating body by a fluid
& The outer limits of an area
/"e. The sum of the areas of the sides of a
7 f)/-three—dunenslo.x‘ml object o
A" The measure of the quantity of
‘ matter that a body or an object

7. | - Buoyancy tontains
. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for cach of these simple shapes
a. A simple 4x4 square

\o

b. A simple 2x4 rectangle

(\
2

o]

oy
<

esonra

3

4
\

R
.
RN

3




c. A simple 3x4x5 triangle

]

Z. Find the volume and surface area of iiese simpie shapes

a. A simple 3x3x3 cube

»
/3
!
l 7
L___3__,.

b. A simple 2x4x2 cuboid
A

J
1:'1\; d V7

«/
—~



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses ol various boat designs-




Please identity each step within the engineering design process-

ST§P 1

SE a
f

A\

\

STEPS

B. Rescarch the problem

7 . Redesign
/ . Lest and evaluate

k7 Jdentify the problem
- Select the best possible solution(s)

’ / Communicaie the soiubon(s)
~ Develop possible solutions

//%onsuuct a prototype




0. o- ?@%%

S Q0TS

&ResTest for Boat Buoyancy Lesson Plan

Matching

p—t

. fﬁﬁl’erimeter
2. __Qw Arca

3. ﬁ_ Volume
4. ;C__ Mass

3. __b Density

o))

7. L Buoyancy

. A_ Surface Area

/a/ The amount of space occupied by a
three-dimensional object or region of
J space
/b/l‘he mass per unit volume of a
substance at a specified pressure and
J temperature
” The upward pressure exerted upon a
floating body by a fluid
. The outer limits of an area
J g The sum of the arecas of the sides of a
three-dimensional object
V £ The measure of the quantity of
matter that a body or an object
contains
g The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simiple shapes

a. A simple 4x4 square

o

b. A simple 2x4 rectangle

Per\mﬂ({f”‘\k

A

i

o ciwarer = V6
G € Lo — R




c. A simple 3x4x5 triangle

<\\5 f\)e_ (\\W\Q}V{ =\ g\
Ol ee ~ @6

]

2. Fmd the volume and surjace area of these simple shapes
a. A simple 3x3x3 cube

-

k=19
[ Ol e~ OT_)

b. A simple 2x4x2 cuboid

C
s£=Y

4 AN \(f’

Feqy
>N



Engmeering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEPZ

STEP 8 @ &

STEP 3

. &

STEP B STEP 4

sgss/

A) Construct a prototype
3. Research the problem

O Redesign

@ Test and evaluate \/

,E./ identify the problem

F7 Select the best possible solution(s) v
¢~ Communicate the soimion(s)v

/Hf Develop possible solutions v/

v



L0214

Project Analysis

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat = Z/{“f . 5 kg

The Volume of your Boat = Y7ol kg
a C CY‘\ JuS -
Density of water &} Skejfm®

Volume * Density = Total Maximum Weight

3%

SIPR~E m kgm®= 4o 5¢

) kg

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

o il - (i1
2 56 ka-_ 545  kg=_ Y1718 kg

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




Pre-Test for Boat Buoyancy Lesson Plan

Matching
g
r;‘ff'f, . % ;a “The amount of space occupied by a
1. . Perimeter " three-dimensional object or region of
~ “ h space ,
2. | ) Area a b The mass per umt volume of a
j" “/substance/at a specified pressure and
3. Volume temperature
i y ¢:. - The upward pressure exerted upon a
4. _ Mass X " floating body by a fluid
N d.. The buter limits of an area
5. _L_ Density AN ¢. The sum of the areas of the sides of a
~ _ three-dimensional object
6. *.x Surface Arca X f. The measure of the quantity of
o \_ matter/that-a body or an object
7. ___ Buoyancy __ “contains
‘g. The extent of a 2-dimensional
" surface enclosed within a boundary
Miathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

Ve

b. A simple 2x4 rectangle

-




c. A simple 3x4x5 triangle
ﬂ,f/(\\‘ N
T\ \1: "'E .
\_’t o g .
4 h f
L |

N>
—3

2. Find the volume and surface area of these simpie shapes

a. A simple 3x3x3 cube

A
/3

~

b. A simple 2x4x2 cuboid

C

X

o]



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-




Please identify each step within the engineering design process-

STEP 8 )&_

AT RO W

Construct a prototype

Research the problem

Redesign

Test and evaluate

identify the probiem

Select the best possible solution(s)
Communicaie the sojution(s)
Develop possible solutions




10,

Pre-Test for Boat Buoyancy Lesson Plan

Matching
L l/
w 11 The amount of space occupied by a
1. i_ Perimeter " three-dimensional object or region of
/ . space
2. ﬁ Area ” b. The mass per unit volume of a
@@V - substance at a specified pressure and
3. & Volume / _ temperature
— / The upward pressure exerted upon a
4.\t Mass “ floating body by a fluid
;Eq \d The outer limits of an area
5. %/ Density e. The sum of the areas of the sides ot a
’ . three-dimensional object
6. i Surface Area ™ \fﬁ The measure of the quantity of
- matter that a body or an object
7. g_/ Buoyancy ‘ . contains
B, The extent of a 2-dimensional
surface enclosed within a boundary
viathematics

1. Find the perimeter and area for cach of these simple shapes
a. A simple 4x4 square

b. A simple 2x4 rectangle

A= (/,:\’Pr




c. A simple 3x4x5 triangle

]
a
4 \/\\
-
A
-

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

b. A simple 2x4x2 cuboid

e 16 \v
4 %A 8"

e




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weakneqses of various boat designs-
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Please identify each step within the engineering design process-

STER 1
s

A ™~

STEP 2

/

v \_
Sfiﬁ —\?:_)
f

STEP 7

>

&

8
\\ ,

¥~

STEP,6

g STEP 4

7

7 —

A. Construct a prototype

C. Redesign

D. Test and evaluate ‘

G. Communicate ihe soiution(s)

H—Develep-passible solutions




Correct Answers 20467

MATCHING
1 D
2 G
3 A
4 F
5 B
6 E
7 C
Mathematics

1a 16
AREA 16
1b 12
AREA 8
1c 12
AREA 6
2a 54
VOLUME 27
2b 40
VOLUME 16

Steps
1 E
2 B
3 H
4 F
5 A
6 D
7 G
8 C

Free Response out of 10

Project Analysis

Subtotals 7
10
8
10
Total out of 35
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20
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A DA W b

3780

1

O0Ow > O m

16
12

12
12
54
27
40

- MO I >O0O0O0OMD

- N O O

OO mTTXOMN

16
12

12
3.5
27
27
20

N MO I O>» O M

= W N o

50330
1 2
D D
A A
E F
F E
B B
G G
C C
16 8
8 X
6 12
8 X
12 X
60 60
3 9
27 27
4 8
16 16
E E
B B
A A
D H
C G
H F
G D
F C
2 3
4 3
5 3
3 3
2 3



30300 50224 50237 50786 30273

50328

16
16
12

-16
16
12

16
16
12

16
16
12

16
14
12

16
16
12

32
16
12

16

16

16
12

16

12
60

12

12
5.5

12
8.5

12
12
72
27

12

23

12
30
54
27

12

27

27

27

27

27

27

72

27

54

27

27

54

54

54
16
32

27

16 16 16
40

16
56

68

32
16

40

16

32
16

16

16

16

22

19

16

25

19

14

14

26

18

18

20



50375

30250 50327 30547

4771

16

18
18
12

16

18

16

112

16
16
12

16
16
12

16
16
12

16
16
12

16
16
12

16
16
12

12

12

12

12

30

12
12
27

12

60

12

12

12

12

12

12

15

27

27

27

12

27

27

27

27

18
16
20

56

72

72

56
16
40

16

16

16

16

20

16 16

64

16
56

64

25

18

20

13

13

13

23

22

17

17

22



50223

50320

AN O W <

~— O W w

N O O <

— 0 0<

[V

16

16
16
12

16
16

16
16
12

12

12

12

12
12
28

12

12

27

27
54

27

54

16

16

16

40

16
40

O

20

17

27

28



(PA. |
Project Analysis Name Q
SOAH

o Shons
Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat = 2\, 5 g

The Volume of your Boat= 57" C

Density of water =__{

b—

Volume * Density = Total Maximum Weight

BRIO m** \ kg/m*= % H1D kg

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

2,

10 kg- Qs kg=_D775.5 kg jgkf

5%

Actual Maximum Weight Capacity (how much your boat held before it sank) =

L} i“f} kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Post-Test for Boat Buoyancy lesson Plan

Matching
, a.  The amount of space occupied by a
1. Perimeter three-dimensional object or region of
, space
2. & Area b. The mass per unit volume of a
substance at a specificd pressure and
3. %4 _ Volume temperature

4. £ Mass
3. _{fw Density
6. _{j_ Surface Area

7. {.. Buoyancy

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
malter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

iviathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

b. A simple 2x4 rectangle

o,

AR ‘\.%""
oot g
iE o é’w
&% ., R




¢. A simple 3x4xS5 triangle

L \

)

2. Find the volume and surtace area of these simple shapes
a. A simple 3x3x3 cube

A
3

P s

.
s e

b. A simple 2x4x2 cuboid

Ka




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-




Please identity cach step within the engineering design process-

STEF 1

.

.

TOmEOCwE

™~

STEP 2

O

STEP 3

I
R

——
/

E"}(

STEP 4

STEP 5

{///’

Construct a prototype

Research the problem

Redesign

Test and evaluate

Identify the probiem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions




Post-Test for Boat Buoyancy l.esson Plan

Maiching
: . The amount of space occupied by a
1. _{j_ Perimeter three-dimensional object or region of
. space
2. ( Area \Q/ The mass per unit volume of a
j " substance at a specified pressure and
3. | Volume temperature
¥ The upward pressure exerted upon a
4. £ Mass " floating body by a fluid
¢ The outer limits of an area
5. _lry Density . The sum of the areas of the sides ofa
. three-dimensional object
6. . Surface Area K The measure of the quantity of
matter that a body or an object
7. _a Buoyancy contains
‘g{ The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

4

o

b. A simple 2x4 rectangle




c. A simple 3x4x5 triangle

L

2. tind the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

-

"

3
/

b. A simple 2x4x2 cubeid

A




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses ol various boat designs-
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Please identity each step within the engineering design process-

e

U
/

STEF7

D

2

£

STEP 6

g Construct a prototype
B, Research the problem

&, Redesign

B Test and evaluate
W, Identify the problem

Y. Select the best possible solution(s)

/

STEP 1

—
-

STEP 2

"E

\

STEP 2

7_\:L_

STEP 5

. Communicate the solution(s)
N Develop possible solutions



© O

Project Analysis Name

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

Lok [A3] -
The Weight of your Boat=C. [ Q-Jﬁl %P/ - &

'fu /7
The Volume of your Boaf% (34647 25k kg 5?3 o \
} 3 X "»Y; | \ :3\? 7
Density of water = ‘ kg/m N
. | . b2, |
Volume * Density = Total Maximum Weight ' / (/ ,,
\ /4 ;

‘ W * i\,’,{{( 3 “’:
':3 Z 3 (!7/ m3 . / kg/m3 = ?g ?é/ kg ’/\f@\}/“‘

7

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity . (

A3 fo- /2D fo= 371> kgz’/‘k; ¥

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.

s

W\}i) iy, e \L( YAIAAS -
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Pre-Test for Boat Buoyancy Lesson Plan E\J oo

Matching

Ty

s

1. L. Perimeter

ey

2. L Area

3. L__"_}” Volume
("\

4. _‘_”‘?_i Mass

g i
3. ke { Density
!

I
6. /
. &3

Surface Area

7. __ Buoyancy

a,
>,

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a

" substance at a specified pressure and

temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle

4 /m\_} s ‘/“1
VIR

[ N

4 kB




c. A simple 3x4x5 triangle

]
o
i

2. Find the volume and surface area of these simplie shapes
a. A simple 3x3x3 cube

1

3
/-‘

A (3
H Ut
/ Ao

Ga

b. A simple 2x4x2 cuboid




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP {
=Pi
J.
———
STEP 2
STEP 8 X/
{ B
/ . STEP 3
STEP 7 -
T t
———— S ——

STEP 4

po— /

=

Construct a prototype

Research the problem

Redesign

Test and evaluate

Identify the probiem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions

-

oy
2

f’,::n g) 77,.'



Post-Test for Boat Buoyancy Lesson Plan

Matching
‘ o The amount of space occupied by a
. ol Perimeter " three-dimensional object or region of
N , space
2. f Area B. The mass per unit volume of a
" substance at a specified pressure and
3. = Volume ~ temperature
~ ¢. The upward pressure exerted upon a
4. - Mass " floating body by a fluid
d/ The outer limits of an area
5. " Density ‘¢. The sum of the areas of the sides of a
~ three-dimensional object
6. < Surface Area t The measure of the quantity of
matter that a body or an object
7. {__ Buoyancy contains
g/ The extent of a 2-dimensional
Ve

surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle




¢. A simple 3x4x5 triangle

—
e
~

2. Find the volume and surface area of these simple shapes

a. A simple 3x3x3 cube
e
3
[ // // T

W

b. A simple 2x4x2 cuboid
L

e,




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses ol various boat designs- :
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Please identify each step within the engineering design process-

Rt

?;4.

ZoeNREeR

5TEP 14
STER 8
{
STEP 7
<
srﬁf 5

~Construct a prototype

Research the problem
Redesign

_ Test and evaluate
- 1dentify the probiem

Select the best possible solution(s)

- Communicate the solution(s)

Develop possible solutions

STEP 2

=

STEP 3




Name SENEED

Project Analysis

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed. s,,,» /i/

: A vl {JJ! g ':?(

ey '7 . o

N

u%%MW%M‘\ mm»awm:’ * RO,

35/(/ \

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight
Capacity.” If these numbers are very different, explain possible causes.

J L »
““rf’ % whits ol YRR 7 x{\;/ n yél;jé‘{"’c.,{-g

ETTy o , Y
f/f'?if! ; li s"l'"“’t,i ()(.»)‘{ 4 {J}f( (‘\ p.%«




Pre-Test for Boat Buoyancy Lesson Plan

Matching

[ . .
1. ' Perimeter

ke

2. " Area
3. Volume
4. Mass
{’;'3 .
5. . Density

6. ‘7! Surface Area

7. {__ Buoyancy

The amount of space occupied by a
threc-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the arcas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and arca for each of these simple shapes

a. A simple 4x4 square

I

4

(R

b. A simple 2x4 rectangle

84




c. A simple 3x4x5 triangle

]

2. Fmnd the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

L e
7 .
;
| 7
3_.

b. A simple 2x4x2 cuboid

LU
TN
/8
14




Please identify each step within the engineering design process-

STEP 1

el
Lo

S';ﬁp 8

STEP 7

STEP B

\ 1

po— /

~A. Construct a prototype
-B7 Research the problem
C: Redesign
D. Test and evaluate
_-E7"Identify the problem
F. Select the best possible solution(s)
~G. Communicate the solution(s)
M. Develop possible solutions



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Post-Test for Boat Buovancy Lesson Plan

Matching
. A The amount of space occupied by a
1. D Perimeter three-dimensional object or region of
space
2. ﬁ Area A The mass per unit volume of'a
- substance at a specified pressure and
3. ¥ Volume ~ temperature
~ ” The upward pressure exerted upon a
4. (_ Mass floating body by a {luid
. _A" The outer limits of an area
5. é Density 7 The sum of the areas of the sides of a
three-dimensional object
6. @_L Surface Area A7 The measure of the quantity of
matter that a body or an object
7. Q Buoyancy contains
};/ The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

I. Find the perimeter and area for cach of these simple shapes
a. A simple 4x4 square

3

b. A simple 2x4 rectangle

4 VL




¢. A simple 3x4x5 triangle

———

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

v

3,/

b. A simple 2x4x2 cuboid

[,/’

L....a__..

i &



Engineering/Design

Please use this space provided 1o discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identity each step within the engineering design process-

A E S
~.

\

STEP 3

/
/

STER 4

A

G ‘/

,ﬁr Construct a prototype
BT Rescarch the problem

)/Rede‘ugn

Test and evaluate
/&:/ Identify the probiem
Select the best possible solution(s)
/@“ Communicate the solution(s)
/H/ Develop possible solutions



T v
Project Analysis Name G

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat =

The Volume of your Boat =

Density of water =

Volume * Density = Total Maximum Weight %.‘iﬂ?"

22220 poss 1 kg =__ > K

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

ot e e kg — ﬁw,s-‘ G kg - LS B v'«.»/ kg . ; R >

Actual Maximum Weight Capacity (howﬂmuc:h your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.

E3
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e
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Pre-Test for Boat Buoyancy Lesson Plan

Matching
R The amount of space occupied by a
1. _d_ Perimeter three-dimensional object or region of
space
2. %_ Area )?/ The mass per unit volume of a
substance at a specified pressure and
3. (X Volume _ temperature
5 @/ The upward pressure exerted upon a
4. £ Mass ' floating body by a fluid
. & The outer limits of an area
5. D_ Density 4. The sum of the areas of the sides of a
three-dimensional object
6. (2. Surface Area £ The measure of the quantity of
(. matter that a body or an object
7. ’@ Buoyancy contains
&’ The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4 Rilmexr ¥

Bea- \(o

N

b. A simple 2x4 rectangle

Wrimelet - (0

Aree- Y




c. A simple 3x4xS5 triangle
— 2 \
Fenrneded - \7Z

o - (©

]

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

| s Oon- G
.

b. A simple 2x4x2 cuboid




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-

The beal needs o Nauve m.g%%\\ey
Atomiouded QOQ\’\\g o0 Y Can '3¥ij
Qrloak The bood olse needs Yo }q&w
Qs Compiueed potdom .




Please identify each step within the engineering design process-

STEPA1

e

STEP2
STEP8

STEP 3
STERP7?

STEP & STEF 4

p— /

Construct a prototype

Research the problem

Redesign

Test and evaluate

. Identify the probiem

- F. Seclect the best possible solution(s)
- &7, Communicale the solution{s)

- H. Develop possible solutions

i

{
SR SRS

4

—

=1
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Post-Test for Boat Buoyancy Lesson Plan

=)

three~dimensional object

Maiching
/'a.’" The amount of space occupied by a
I. Q Perimeter three-dimensional object or region of
space
2. (. Area ){ The mass per unit volame of a
substance at a specified pressure and
3. G Volume temperature
#. The upward pressure exerted upon a
4. E_ _ Mass floating body by a fluid
A" The outer limits of an area
5. O Density # The sum of the areas of the sides of a
f/

~J

) % Surface Area

. C Buoyancy

LS

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

I.

a. A simple 4x4 square

4

Find the perimeter and area for each of these simple shapes

orimeles - 37

Arayry vy -

RReQ - e

b. A simple 2x4 rectangle

o

Verimey - 12

QG- g

kY4




¢. A simple 3x4x5 triangle

Pt

™,

>

._3.“..

Yesimetes - 17
afea- 30

2. Find ihe volume and surface area of ihese simple shapes

a. A simple 3x3x3 cube

A
3
~
T
3 -
e
3

b. A simple 2x4x2 cuboid

',-‘8

W\t\W\Q -2

HUra Q- K¢

VOWAMNE - 1o



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-

Vanicln oot Aot %\’\3 noo A AiSeend-
elomen®d. The coamaans Lo e
‘3%(\%1( T e RS DekLoeen Fhe
PeVom Oy The RloC Doaks weud he
OK Wik S orls insico




Please identity each step within the engineering design process-

STEP 1

&

/ STEP 2

STEP 8 2 -

STEP 2
STER 7

STEP G STEP 4

- _....C_

3 X Construct a prototype
2B. Research the problem
4 ¢ Redesign
3 . Test and evaluate
v £, Identify the probiem
© /F/ Select the best possible solution(s)
% j&’ Communicate the solation(s)
5 a M. Develop possible solutions



Project Analysis Name |

[

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat =

The Volume of your Boat = ¢

Density of water = \.
Volume ?gggléy Total Maximum Weight 53%2

G

Total Maximum Weight — Weight of Boat = Maximum Weight Capaci
?Bd’cgg o , \39&* 'f v

s T = 3 Wk VS

— ;_M,)\ 3 kg _ ! R /V = k v T, i !ﬂb \-:7 . 3 ‘/4/

Actual Maximum Weight Capacity (how much your boat held before it sank) =

8 >

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.

— ) £ ¢

o Hno LN, ™ Las consiueied o peccise T
e~ S\ Ee\ usa‘i’%\(\és D00 1O <i>i"\9'x\o& W wong: the
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Pre-Test for Boat Buoyancy Lesson Plan
Matching
"a, The amount of space occupied by a
1. Q Perimeter three-dimensional object or region of
space
2. Area b. The mass per unit volume of a
substance at a specified pressure and
3. Volume temperature
¢, The upward pressure exerted upon a
4. (A Mass . floating body by a fluid
d. The outer limits of an area
5. Density e. The sum of the arcas of the sides of a
three-dimensional object
6. __ Surface Area . The measure of the quantity of
matter that a body or an object
7. (. Buoyancy contains
' g. The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics
1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4

C;,,:ﬁ

b i
Al BIETe I B
T U N ¥ #s 3

b. A simple 2x4 rectangle / AP
2 SRR RS

A

4




¢. A simple 3x4x5 triangle

TR PN
5 ol

”g_ ‘?{"’x j i{““'\ h

IN=
N\

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

e '

3

b. A simple 2x4x2 cuboid

AR PR

5

jmu

-l

H
4
._8_.



Please identify each step within the engineering design process-

STEP 1

S —

STEP 2
STEP 8

STEP 3

STEP?

IR [

STEP G
pr— /

STEP 4

Construct a prototype

Research the problem

Redesign

Test and evaluate

Identify the problem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions

momomoewy



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please 1dentify each step within the engineering design process-

- ST§F 1 o
STEP2
STEP 8 B

STEP 2

F

STEP 4

Yoo

\ S%%f}s
= .“.}..'?"“

A, Construct a prototype
"B. Research the problem
*,. Redesign
B, Test and evaluate
_ I\ Identify the probiem
™_Select the best possible solution(s)
‘G. Communicate the solution(s)
"H. Develop possible solutions



Project Analysis

input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat=_ (20 7 kg

The Volume of your Boat= 4359 1 kg
Density of water = It
ensity of water f Ka pu -3

Volume * Density = Total Maximum Weight

2
- = »“f y o~ 20N
2o R N < I I

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

A5 T k- 6O Jug= 4/ UYE xg &/

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Pre-Test for Boat Buoyancy Lesson Plan

Matching
d{ \< The amount of space occupied by a
1. Perimeter three-dimensional object or region of
_ space
2. B\, Area b. The mass per unit volume of a
? substance at a specified pressure and
3. AL Volume temperature
'C’ X The upward pressure exerted upon a
4. X« Mass floating body by a fluid
. The outer limits of an area
5. Lf Density 2. The sum of the areas of the sides of a
. three-dimensional object
6. €, Surface Area \ The measure of the quantity of
- matter that a body or an object
7. ,,Q_l Buoyancy ~ contains
'\u‘. The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics
1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

(6 -per imtbee
aAq ~\0

e

b. A simple 2x4 rectangle

o punh

arta -

e




c. A simple 3x4x5 triangle

A

]

Ly

PRILAS
Q? — 0.

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

-, /
/\j
|
3 S
| ~
..._.__3_.__...

QQ\UW D\\Z

Sor £

NPT

b. A simple 2x4x2 cuboid

S



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEF 1

£ -

STEP2

STEP4




Post-Test for Boat Buoyancy Lesson Plan

Matching

o
H

)v ~a. The amount of space occupied by a
1. . Perimeter ~ three-dimensional object or region of
( space
2. _‘r Area b. The mass per unit volume of a
o substance at a specified pressure and
3. .\ Volume temperature
;: “c, The upward pressure exerted upon a
4. % . Mass floating body by a fluid
- d.. The outer limits of an area
5. . Density ‘g3~ The sum of the areas of the sides of a
) _three-dimensional object
6. m_ Surface Area £+ The measure of the quantity of
matter that a body or an object
7. .+ Buoyancy contains
g. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle




c. A simple 3x4xS triangle

— ]
s
,—’/ ‘

P

2. Find the volume and suriace area of these simple shapes
a. A simple 3x3x3 cube

e
3

g1
o
o
/ . b
TR T
[ [ R i N Ko
3 [ N
; R N S
{
3

b. A simple 2x4x2 cuboid

A

{ Py
i
S RTAAL L
L
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Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

/ )

STEP 3

A Construct.a prototype
~B—Research the problem-
C. Redesign
B-Test.and evaluate
T Tdentity-the-probiem
FSelect the best possible solution(s)
G. _Communicate the solution(s)
H.~Developpossible solutions

p— /




Project Analysis {/g Name _
P

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat =

S

The Volume of your Boat =

Density of water = \\

Volume * Density = Total Maximum Weight

W m3* 1 kg/m® =

oa= Lo

31 e F26.8 G
./ N;
Total Maximum Weight — Weight of Boat = Maximum Weight Capacity RS

. o L Dhp >
a-@%% Kg — é]/; Sﬁ} kgzm ' ’

S -z NN
1 3¢.2 SO3T T ~ T
e
Actual Maximum Weight Capacity (how much your boat held before it sank) = '
Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight
Capacitygi these numbers are very different, explain possible causes.
_ ! {_/f\\J /' i}\/i y //? f\ é}v}r} (/? /? /’,. }: Py (v [* 1//1/, t\“\\” /v/’%‘/}i/’ )
| b et Lo, Ao dd b k! O d
B ,.f{ A ; lj mi/f o ¥ \d..jh rad ‘j o
} "f; g ‘\si 1‘-1 ~ it i} ‘j’ {/ o? S .
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}ﬁf&*‘“(i?']l{‘”\[ ."-1[‘ AT { (\4 /{U / C.( !




W gy

ELSE N

Pre-Test for Boat Buoyancy Lesson Plan

Matching
\ & The amount of space occupied by a
1. £ Perimeter three-dimensional object or region of

<1 Area

ks

(S

3. . Volume

4. £ Mass

he

w3 Density

6. Surface Area

7. {__ Buoyancy

space

bB. The mass per unit volume of a

substance at a specified pressure and
temperature

¢. The upward pressure exerted upon a

floating body by a fluid

d. The outer limits of an area
¢ Thesum of the areas of the sides of a

three-dimensional object

£, 'The measure of the quantity of

matter that a body or an object
contains

2. The extent of a 2-dimensional

surface enclosed within a boundary

Mathematics

1. Find the perimeter and arca for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle




J

Ao

c. A simple 3x4x5 triangle

Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

v 3
! 15 “t § ;W(} > N =
3 -
| -~
L__3_.

b. A simple 2x4x2 cuboid

r"

/ Vi 4




Enginecring/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-




Please identify each step within the engineering design process-

STEP 4

STEP 1
0’;;*'
Yo
STEP 2
STEP 8 o
- ADY
STEP ¥
STEP 7

STEP &

X Construct a prototype
B. Research the problem
(. Redesign

. Test and evaluate

E. Identify the problem

Select the best possible solution(s)
G. Communicate the soluiion(s)

H. Develop possible solutions

— /




Post-Test for Boat Buovancy Lesson Plan

Matching,

—_—

~ Perimeter

e

2
H

1

5}

5. 3 Density

6. _¢ Surface Area

& The amount of space occupied by a

threc-dimensional object or region of
space

. The mass per unit volume of a

substance at a specified pressure and
temperature

¢. The upward pressure exerted upon a

floating body by a fluid

d¢ The outer limits of an area
¢, The sum of the areas of the sides of'a

three-dimensional object

A The measure of the quantity of

matter that a body or an object

7. {_ Buoyancy contains
£ The extent of a 2-dimensional
© surface enclosed within a boundary
Mathermatics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

b. A simple 2x4 rectangle




¢. A simple 3x4x5 triangle

PRI S
N,

Y,

2’, -

\ > P

\\

7

3

2. Find ihe volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

3
/

b. A simple 2x4x2 cuboid

L




Engineering/Design

Please use this space provided to discuss what you know about the strengths and

weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEF 1 -

5 \\

STEP 2
STEP 8 v
[ kP!

STEP 2

v\\\

STEP 4

STEP §

kN

Construct a prototype

Rescarch the problem

Redesign

Test and evaluate

Identify the problem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions

@

e

EQTMEDC



Project Analysis

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat= .5 ¥g )
AL
The Volume of your Boat = _coiomo™ kg 7 -/ 7
Density of water = \ kg/m®
Volume * Densut{{ Total Maximum Weight 25969
-9
AU m** B kgim® = 2541 kg
Total Max1mum Weight - Weight of Boat = Maximum Weight Capacity ) ™
>34 fe- S > Sia. 5 .
LFEE  Mg— vl kg=_ (XUAZS

2. 73?

Actual Maximum Weight Capacity (how much your boat held before it sank) =

A kg
—

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.

¥ ﬁ\’\.\!; SAEC\N ogignt 5 S hey \ess, Hage el

ALAL




Pre-Test for Boat Buoyancy Lesson Plan

Matching

1. 4 Perimeter

2. % Area
3. 4~ Volume
4. O Mass

5. = Density

6. . Surface Area

"=

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the arcas of the sides of' a
three-dimensional object

The measure of the quantity of

o matter that a body or an object
7. <. Buoyancy contains
é. The extent of a 2-dimensional
* surface enclosed within a boundary
Mathematics

1. Find the perimeter and arca for each of these simple shapes
a. A simple 4x4 square

b. A simple 2x4 rectangie

o

S g e
£ R e

o




c. A simple 3x4x5 triangle

TNs
|

2. Find the volume and surtace area of these simple shapes
a. A simple 3x3x3 cube

-
/3

b. A simple 2x4x2 cuboid

,"8

\é - \33;?




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-




Please identify each step within the engineering design process-

STEP 1
STEP 2
STEP @ K1
ph v
I ———————
STEP 7
i,%\‘;’
1 3
STER 6 STEP 4
£ -
ot

pr— /

A« Construct a proiotype

Research the problem

Redesign

Test and evaluate

identify the probiem

Select the best possible solution(s)
Communicate the solution(s}

W Develop possible solutions



0w

Post-Test for Boat Buoyancy Lesson Plan

Matching

a

S N

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

I CL Perimeter

2. €. Area

3. £ Volume

4. <) Mass

5. b Density

6. _@;L Surface Area

7. __ Buoyancy
Mathematics

1.

a. A simple 4x4 square

b. A simple 2x4 rectangle

0

e

e

Find the perimeter and area for each of these simple shapes




¢. A simple 3x4x5 triangle

]
e

2. Find the volume and surface area of these sunple shapes
a. A simple 3x3x3 cube

w
3
A
l3 b [
J IR o
1 e
3

b. A simple 2x4x2 cuboid

e

b



Engineering/Design

Please use this space provided 1o discuss what you know about the strengths and
weaknesses of various boat designs-




Please identity each step within the engineering design process-

STEP 8

/
i

STEP.7

&

IOENDCw

STEP 6

Redesign
Test and evaluate

Identify the problem

d

L

e

. Construct a prototype
3. Research the problem

STEP 1

TN

.

STEP S

Select the best possible solution(s)

Conumnunicate the solution{s)
. Develop possible solutions

\

™~

STEP 2

D

STEP 3

4

STEP 4




%f ‘ 5032\
Project Analysis ' Nam gy

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

The Weight of your Boat = fi?_" A kg

The Volume of your Boat = _208°u% kg

Density of water = \ kg/m?

Volume * Density = Total Maximum Weight

*

SOT> me \ kg/m®=__ 201N kg

—

C’L..\;:ﬂ Vi‘»-:g
Total Maximum Weight — Weight of Boat = Maximum Weight Capacity //_,

SO kg-_gw N kg= ARl K?

Actual Maximum Weight Capacity (how much your boat held before it sank) =

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Pre-Test for Boat Buoyancy Lesson Plan

Matching

1. _j*__ Perimeter

2. i Area
3. % Volume
4. /A Mass

0o
> ~ Density

N

6. _;w Surface Arca

7. __ Buoyancy

-

o £

42

The amount of space occupied by a
threc-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an arca

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4

b. A simple 2x4 rectangle

)
|

i

i

I




c. A simple 3x4xS5 triangle

A by
U
&5 S
3
§)

]

Z. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

A
3 f
!
| 7
L____3___.

b. A simple 2x4x2 cuboid

]
5 - Lo
A
— 3‘,:‘
b
<, o~ Y
N, EERY
S




Engincering/Design

Please use this space provided to discuss what you know about the strengths and

weaknesses of various boat designs-

Y




Please identify each step within the engineering design process-

’,
Sz
o

Ea g

»,
: A’\,\

STEP 3

STEP 1
i
S‘I;EP 8
STER?
0
Y. A—

S}E;E"P
-

Construct a prototype
Rescarch the problem

_Redesign

Test and evaluate

identify the problem

Select the best possible solution(s)
Communicate the soiution(s)
Develop possible solutions




\
A

= D03

Post-Test for Boat Buoyancy Lesson Plan

Matching

oy

. { } Perimeter

2. £ Area

3. A Volume

Y- Mass

. & Density

6. _g' Surface Area

e

N

7. L Buoyancy

=8

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an area

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

b. A simple 2x4 rectangle




c. A simple 3x4x5 triangle

]

2. Fmnd the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

-

call

e

b. A simple 2x4x2 cuboid

2

X i
Y
\\‘ -3 d
<A g
D 2



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses ol various boal designs-




Please identity each step within the engineering design process-

STEP 2
STEP 8 .
STEP 2
STEP 7 L
SE\EP 6 STEP 4
T (;

STEP S /

Construct a prototype

Research the problem

Redesign

Test and evaluate

%. Identify the problem

Select the best possible solution(s)
Communicate the solution(s)
Develop possible solutions

RS

2

z@®
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Project Analysis Name‘

Input your data into the appropriate sections and this will give you a better

{\J
3
LB

understanding of how your boat performed.

The Weight of your Boat =

The Volume of your Boat = _ /:;, T kg

Density of water = li &kgim®

304
Raiplf = Zomdsges  Ng
ﬁ/cfm?’

G¢
Total Maximum We %ht Weight of ant = Maxnmum V\%‘%C«?Fac&t\f (z; L. k1 46
) /:""f's':.—.. ¢

@*‘7 9 -

Actual Maximum Weight Capacity (how much your boat held before it sank) =

A kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very dtfferent explain posssble causes.
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Pre-Test for Boat Buoyancy Lesson Plan

Matching

. _D_ Perimeter

2. _& Area
. ;E Volume

(U] —

‘J\
»
-
g

A The amount of space occupied by a

 three-dimensional object or region of
space

}zf The mass per unit volume of a
substance at a specified pressure and
temperature

/. The upward pressure exerted upon a
floating body by a fluid

A The outer limits of an area

& The sum of the areas of the sides of a
three-dimensional object

/ The measure of the quantity of
matter that a body or an object

7. ( " . Buoyancy contains
& The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for cach of these simple shapes

a. A simple 4x4 square

4

b. A simple 2x4 rectangle

.
-

—

s

somm?,
o,
4
ok

R




c. A simple 3x4x5 triangle

]
//

2. ¥Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

il

b. A simple 2x4x2 cuboid

2 e
é 4, '\

;’ SRR B ST
- 3
s 3 L
e, ; ¢ i B
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Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-




Please identify each step within the engineering design process-

STEP 2

STEP 3

[

STEP 4

pony /

Construct a prototype

Research the problem

Redesign

Test and evaluate

identify the probiem

. Select the best possible solution(s)
Communicate ihe soiution(s)

H. Develop possible solutions

YR

Sy 2
s,
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Post-Test for Boat Buoyancy Lesson Plan

Matching
. E\ The amount of space occupied by a
1. 1) Perimeter three-dimensional object or region of
x @ _ space ’ ‘
2. KJ Area b\The mass per unit volume of a
substance at a specified pressure and
3. K\’J . Volume temperature

The upward pressure exerted upon a

4. 9\ Mass floating body by a fluid
5. {}:L Density The sum of the areas of the sides of a

three-dimensional object
The measure of the quantity of
matter that a body or an object

5

: "4 The outer limits of an area
6
-

0. _C_)_ Surface Area

7. | _ Buoyancy v contains
8. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and arca for cach of these simple shapes
~a. A simple 4x4 square

b. A simple 2x4 rectangle

‘3;: eyl Lo
4 e o 0




¢. A simple 3x4x5 triangle

A Fo ’ - [ :(,
¢ : 7

]
//
Ul
S
S

2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

o R I T
N & ce G 7 4

ot

b. A simple 2x4x2 cuboid

/8
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Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP1

) A I

~ STEP 2
STER.8
s A E:
STEP 3

STEP 4

5

A. Construct a prototype
B. Research the problem
C. Redesign
+. D. Test and evaluate
E. Identify the problem
F. Select the best possible solution(s)
G. Communicate the solation(s)
H. Develop possible solutions



(Wt L
Project Analysis Name -

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

S&}/\ The Weight of your Boat = (D S %g

Density of water = | g i L} E

Volume * Density = Total Maximum Weight < 3 H‘

——

o S e \ #g/m® = %qg Xg

597

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

S g oS - 550w 3 K
W3S S = 2970

at held before it sank) =

—

Actual Maximum Weight Capacity (how much y-dur bo
LS

et s N kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Pre-Test for Boat Buoyancy Lesson Plan

Matching
. a. The amount of space occupied by a
1. . Perimeter three-dimensional object or region of
. space
2. _@; Area B: The mass per unit volume of a
substance at a specified pressure and
3. >. Volume temperature
¢. The upward pressure exerted upon a
4. 5~ Mass floating body by a fluid
4. The outer limits of an area
5. O Density e. The sum of the areas of the sides of a
three-dimensional object
6. €_ Surface Area £ The measure of the quantity of
. ' matter that a body or an object
7. _ Buoyancy contains
g. The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

—

b. A simple 2x4 rectangle

N, % 3 et
3
‘\} o

€0
oy

A

.

‘ Pl = N Ly,
kY o St




c. A simple 3x4x5 triangle

—
>

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

/3

|

b. A simple 2x4x2 cuboid

O




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1
o
—_—
STEP2
ST—EP a o
LA

STEP 2

STEP 7 Y
\\‘r"' 5,

—#A. Construct a prototype
-B—Research the problem
<=(—Redesign
—D. Test and evaluate
—E- Identity the probiem
-F7 Select the best possible solution(s)
~G.. Communicate the solution(s)
. Develop possible solutions



et
Project Analysis /{3’72 Name SR

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed. W
The Weight of your Boat = - |
The Volume of your Boat = B
Density of water = )
Volume gi}%w; Total Maximum ;Neught 3 /\ é} oZ-\‘ 3
1 kg/m?® = K

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

Z /525 Jo?73 s | 7

Actual Maximum Weight Capacity (how much your boat held before it sank) =

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Pre-Test for Boat Buoyancy Lesson Plan {8

Maiching

9

s
1. \’ Perimeter

o
\
-
r%
g3

SJJ
s
£
A

5. P@‘%Dem,lty

<

7. __C; Buoyancy

@ Surface Area

&5 The amount of space occupied by a
threc-dimensional object or region of
space
The mass per unit volume of a

"~ substance at a specified pressure and
temperature

o4 The upward pressure exerted upon a

. floating body by a fluid

f  The outer limits of an area

¢. The sum of the arcas of the sides of a
three-dimensional object

K The measure of the quantity of

~ matter that a body or an object
contains
The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4

b. A simple 2x4 rectangle

ACS
@: \z’}J\




c. A simple 3x4x5 triangle

’3\ Y
X

Sy

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

A . -
S S

/ Ny

W
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Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-

<
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Please identify each step within the engineering design process-

STEP 1™
TEPICy
v \L>

=)

STEP 8
in

i ——

/

STER7

=

STEP 2
STEP 3
C
iTEP 4

&> Construct a prototype
. Research the problem
C»~. Redesign
4Y. Test and evaluate
identify the probiem
Select the best possible solution(s)
. Communicate the solution(s)
Develop possible solutions




Matching

lan

’h/,/ ,O)/?Kb

Post-Test for Boat Buoyancy Lesson Pl

‘b.) !\J
= s |
= o

2

U‘x
U
o
Z,
=
Ao

6. (D Surface Area

7 &

X
\¢b-

& o ¥

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an arca

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object

Buoyancy contains
8 The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Tind the perimeter and area for cach of these simple shapes
a. A simple 4x4 square

4

el

|

1\%
[

Aver

i

b. A simple 2x4 rectangle

l
|

o

(s Qe
gf: are”

o et




2.

c. A simple 3x4x5 triangle

A

e —/
o~ e
\ 5 17 : en
v
\\ W =
A s

\'\
-

I

I'ind the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

D ERY lure
o (M

T 7 e o

[ -

L_mg__._

b. A simple 2x4x2 cuboid
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Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

A E |

e

STE Pi

]

STEP 3

W

/
/

STEP 6

STEP 4

. Construct a prototype

Research the problem

Redesign
. Test and evaluate
. Identify the problem
Select the best possible solution(s)
y. Communicate the solution(s)
Develop possible solutions




Y it oS

Nam’;——

Input your data into the appropriate sections and this will give you a better

Project Analysis =

understanding of how your boat performed.

The Weight of your Boat =

The Volume of your Boat =

Density of water = |

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
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Pre-Test for Boat Buovancy Lesson Plan

Matching

1

E Volume

bJ

4 Mass

%ﬁ_‘))cnsz y
6. (;”_"fSurfacc Area

N

?7 The amount of space occupied by a

three-dimensional object or region of
space

 The mass per unit volume of a
substance at a specified pressure and

temperature
/ The upward pressure exerted upon a

floating body by a fluid

/ / s
4 // The outer limits of an area

"The sum of the areas of the sides of a
three-dimensional object
# 'The measure of the quantity of

/" matter that a body or an object

7. CBuoyancy _contains
/g/ The extent of a 2-dimensional
surface enclosed within a boundary
s J
Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

b. A simple 2x4 rectangle

-2




c. A simple 3x4x5 triangle

/\\ .

>

]

—3

2. Find the volume and suriace area of these simple shapes

a. A simple 3x3x3 cube

A 2
.//2‘/

b. A simple 2x4x2 cuboid

b

) 7/,/-.—‘
7,




Engineering/Design

Please use this space provided 1o discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

§f1

STER 8
S ——

STEP 2

STEP 5

\“7'&.\ Construct a protoiype
“-B.._Research the problem
‘\C{ Redesign
“~P-Test and evaluate
“E._Identify the probiem
“~E_ Select the best possible solution(s)
‘G, Communicate the solution(s)
~J. Develop possible solutions
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T 7
Post-Test for Boat Buoyancy Lesson Plan
Matching
|
“%\ / The amount of space occupied by a
1. Perimeter three-dimensional object or region of
. space
2 _‘L_ Area /{ The mass per unit volume of a
v, / substance at a specified pressure and
3. % Volume /AY * . temperature
, . The upward pressure exerted upon a
4. E: Mass ~ floating body by a fluid

/,;d;:”"“T.he outer limits of an area
/ The sum of the areas of the sides of a

U
1]
poad
17
=%
<

three-dimensional object

6. gSurface Area The measure of the quantity of
- matter that a body or an object

7. Buoyancy contains

¢. The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics
1. TFind the perimeter and arca for each of these simple shapes
a. A simple 4x4 square

4 L

b. A simple 2x4 rectangle

I o




c. A simple 3x4x5 triangle

—
// ~
Y

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

-
27
tLL-

-

b. A simple 2x4x2 cuboid

¥

g
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Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

1E
/,/ ~

STEP 2

_/ﬂ —

STER 3
S5HP7 -~ 7
( (o &

STEP §

0

STEP 4

%jonstruct a prototype
_B~ Rescarch the problem

/(f edesign
A . Test and evaluate

p~1dentity the problem

F. Select the best possible solution(s)
» Communicate the solution(s)
. Develop possible solutions



Project Analysis Nameqguu

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

V? .
The Weight of your Boat = b5 4% kg

The Volume of your Boat = ~<-— Uil £, kg 5/ 75
i = i oz
Density of water % »”

Volume * Density = Total Maximum Weight

DR

Y & i,

Total Maximum Weight — Weight of Boat = Maximum Weight Qapaci-?/
’ S I M" =25 -
éi B / ’%g ol B

kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.




Pre-Test for Boat Buoyancy Lesson Plan

Matching
~&—T1i€ amount of space occupied by a
1. Perimeter t imensiorral Object or region
2 Area

5. _‘b_ Density
6. Q Surface Area

7. _(__J.Buoyancy

. The measure of the quantity of
matter that a body or an object
contains

~p~Jhe extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4-square

4

|
il

b. A simple 2x4 rectangle

—
—c

wx




c. A simple 3x4x5 triangle

AN

s
|

3

2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

1
/3

Sy

L

L___3h__.

OD_O

b. A simple 2x4x2 cuboid

L

SN g




Engineering/Design

Please use this space provided 1o discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

£

STEP 2

P7/
-

\

A

STEP 4
-—

s;rgs) /

4 Construct a prototype
C. Redesign
D,__'IESLAHG cvaluate

FSetec 351ble SO
micale the solntion(s

Mevdmms_b]mo’mﬁns




Post-Test for Boat Buoyancy Lesson Plan

Maiching

—

. 25 Perimeter

. Q Area
. Qﬂ’olum@
4. _-é’ Mass

. m@ Density

3

[F%]

n

ol

~

. L Buoyancy

. EZ Surface Area

e

N

F £

The amount of space occupied by a
three-dimensional object or region of
space

The mass per unit volume of a
substance at a specified pressure and
temperature

The upward pressure exerted upon a
floating body by a fluid

The outer limits of an arca

The sum of the areas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object
contains

The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4

\io

b. A simple 2x4 rectangle

P

\1)%




c. A simple 3x4xS5 triangle ?/ B\

:’:‘{\"*\ o)
1N
~ 10

Z. Find the volume and surface area of these sumpie shapes
a. A simple 3x3x3 cube

A4

-~ 17) >

A\

b. A simple 2x4x2 cuboid f\r G
- 3y B+8
P %48 SRR \b
b

L oMo D
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Pleasc use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

//_z__ \\

STEP 2

\

\

STEP 2

STEP 7 . }

STEP 4

L

STEP S /

A. Construct a prototype

B\ Research the problem

& Redesign

D. Test and evaluate

T ldentity the problem

T~ Select the best possible solution(s)
& Communicate the solution(s)

. Develop possible solutions



V(ff/‘ Jo700

Project Analysis Name_‘

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed. 1 } | /

The Weight of your Boat =

The Volume of your Boat = L

1
SR e Density of water = 1 kg/m
/ %:% NS
Lo 2 H oy
W(g fi. ; o‘.\ci

Volume * Density = Total Maximum Weight

M"’.’;f 2 ¢ / “E 5 Z o
Y S »«5‘% 5 S mr § g/m® = @

_ Total Maximum Weight ~ Weight of Boat = Maxamum Wexght

3 \\\’5‘% 23 2853 4. g1

Actual Maximum Weight Capacity (how much your boat held before it sank) = . |

5

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.

F e Ky
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H
Pre-Test for Boat Buoyancy Lesson Plan
Matching
a. The amount of space occupied by a
1. 527 Perimeter three-dimensional object or region of
space
2. Area | b. The mass per unit volume of a
substance at a specified pressure and
Volume temperature

¢. The upward pressure exerted upon a

Nt
160 [ 3 16 165

4. Mass floating body by a fluid
d. The outer limits of an area
5. Density ¢. The sum of the areas of the sides of a
three-dimensional object
6. Surface Area . The measure of the quantity of
o~ matter that a body or an object
7. iﬂi Buoyancy 4 contains

The extent of a 2-dimensional
surface enclosed within a boundary

e

Mathematics
1. Find the penimeter and area for each of these simple shapes
a. A simple 4x4 square

p=llb

b. A simple 2x4 rectangle




¢. A simple 3x4x35 triangle

QN

\5

-3

[
.

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

A3

e

AV 2 7
TS »h%!

b. A simple 2x4x2 cuboid

/8




Engineering/Design

Please usc this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEPA1

—E=

i

STEP 2
SIEP 8 ;g;:.
STEF 7
S;S STEP 4
{“"’r
L

STEP 5 /

A

Construct a prototype

~Research the problem
Redesign

Test and evaluate
Identify the problem
Select the best possible solution(s)
Communicate ihe solution(s)
Develop possible solutions

H

= RalcicieNel- s

1



Post-Test for Boat Buoyancy Lesson Plan

Matching

‘ a. The amount ol space occupied by a
1. J Perimeter three-dimensional object or region of
space
2. Area b. The mass per unit volume ota
N substance at a specified pressure and
3. &% Volume temperature
¢. The upward pressure exerted upon a
4. Mass floating body by a fluid
. d. The outer limits of an arca
5. ME‘; Density e. The sum of the areas of the sides of'a
e three-dimensional object
6. iz Surface Area f.  The measure of the quantity of
matter that a body or an object
7. .. Buoyancy contains
g. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle




Z.

c. A simple 3x4x5 triangle

< i\ ﬁ
LL \\ 5, ;

Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

e
/\3
[ o
3 7
| e
LL___:}.H..

b. A simple 2x4x2 cuboid

2
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Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-




Please identify each step within the engineering design process-

STEP 1

STEP 4

e

5,

A. Construct a prototype
~B:~Research the problem
C. Redesign
D. Test and evaluate
B dentity the problem
F. Select the best possible solution(s)
G. Communicale the solution(s)
H:-Develop-possible solutions



({f-éy?’ . UL 105
Project Analysis Name'

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

oy
O

The Weight of your Boat = e

e

The Volume of your Boat = ﬁ) <

Density of water = E

Total Maxnmum Welght Werght of Boat = Maximum We:g { Capacity N
T Ky T

(@]
H

Actual Maximum Weight Capacity (how much your boat held before it sank) = paal

3 kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.

T "v . ;
! }ﬂ; *;5’ )K M Wi LS ﬂ}; } Gm, ‘1\’“% Y ‘W i ”%/}“z“‘«
: = .

e
i e,




Pre-Test for Boat Buoyancy Lesson Plan

\

kW

7

% &
g ®

éf
£
N

E

Matching
{ a7 The amount of space occupied by a
1. &7 Perimeter three-dimensional object or region of
space
2. 2 Area b7 The mass per unit volume of a
substance at a specified pressure and
3. A_ Volume temperature
& The upward pressure exerted upon a
4. ¥ Mass floating body by a fluid
. -d.” The outer limits of an area
5. l_ii Density e.” The sum of the areas of the sides of a
- " three-dimensional object
0. L Surface Area f. The measure of the quantity of
matter that a body or an object
7. f__ Buoyancy contains
g. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

[. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

b. A simple 2x4 rectangle

.

i
e




c. A simple 3x4x5 triangle

]

N

x\?:\

1

a
&

2. Find the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

3

|

N

b. A simple 2x4x2 cuboid

',/8

—— b ——

T
v\l
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Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1
s
STEP 2
STEP 8
T A%

STEP 3
L

STEP 4

S'EEP 6

e

A-Lonstruct-a.prototype
~t-Redesigni’
P-Pest-and éviliate——

Lbdentify-the.probiem-
FSelect the best possiblesolution(s)
G...Communicae The solution(s)~

H..Develop possible solutions




Post-Test for Boat Buoyancy Lesson Plan

Matching
™ a. The amount of space occupied by
1.\ Perimeter three-dimensional object or rggion of
-~ space
2. 1~ Area b. The mass per unit volume of a
substance at a specified pressurc and
3.~ Volume temperature
Fﬂl ¢ The upward pressure exerted upon a
4. ¢+ Mass floating body by a fluid
- dv - The outer limits of an area
5 L Density ¢. The sum of the areas of the sides of a
p three-dimensional object
6. (o Surface Area f. The measure of the quantity of
malter that a body or an object
7. L Buoyancy contains
g. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and arca for each of these simple shapes
a. A simple 4x4 square

b. A simple 2x4 rectangle

= o




c. A simple 3x4xS$ triangle

@ e
r . \\ \ : .
5
[Ny A
—3

2. Find the volume and suriace area of these simple shapes
a. A simple 3x3x3 cube

H
% i~
2 &
St

’/8 . ,’ FA
i 4 I
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Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-

N ~ o
- i ; » o
oL K s 1
i PR £
i < IR W g
¥
x
- P 2 j’
H I - S8 s
,2 T TP LA ¥ %
R S 0




Please identify each step within the engineering design process-

S}EF 1
-
/ e USSR s —
STEP S
=
4
STEP7
Lo
STEP b
\\/)
STEP &

A Construct a prototype
B Rescarch the problem
. Redesign

D. Test and evaluate
7 1dentify the probiem

_F Select the best possible solution(s)

* G. Communicate the solution(s)
E;/ Develop possible solutions

STEP 2
[P
—
STEP 2
Lo
Lo
STEP 4
%M\;




(T

input your data into the appropriate sections and this will give you a better

Project Analysis

understanding of how your boat performed.

s
S

The Volume of your Boat = 2) 4 #g

Density of water = 1 kg/m®

Volume * Densﬂy Total Maximum Weight

{ kg/m® =

~>?3§!

Total Maximum Weight Weight of Boat = Maximum Weight Capacity 2 ? J( f

70 T o= L g A
}7 74):? S"" i» :

Actual Maximum Weight Capacity (how much your boat held before it sank) =

Zg kg

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.

N
N.,.yi"? K‘_g\_,‘f - 3 . - % y"
o § FE e ey CON F ; .
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Pre-Test for Boat Buoyancy Lesson Plan

Matching

[

. _D Perimeter

Area

3

e TR e

Volume
Mass

> Density
Surtace Area

Buoyancy

. The amount of space occupied by a

three-dimensional object or region of
space

. The mass per unit volume of a

substance at a specified pressure and
temperature

. The upward pressure exerted upon a

floating body by a fluid

d. The outer limits of an area
c. The sum of the areas of the sides of a

three-dimensional object

‘The measure of the quantity of
matter that a body or an object
contains

. The extent of a 2-dimensional

surface enclosed within a boundary

Mathematics

. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

— Py

S \ b

b. A simple 2x4 rectangle

({): \2

o




2.

c. A simple 3x4x5 triangle
R

L=\

IN
|

a. A simple 3x3x3 cube

e
3

/

/

G

b. A simple 2x4x2 cuboid

0o

et

X

rind the volume and surface area of these simple 5hape§
7
{)«*j &K\%}\l Iv--v \t%

=3

4



Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designsy
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Please identify each step within the engineering design process-

STEP 1

é‘f‘

STER 8
\w

[

T —

STEF 7

[

TOPEUCER

;

. Construct a prototype
Research the problem -~

Redesign ¥

Test and evaluate
identify the probiem |

STEP 2

STEP 6 F
STEP &
———E\‘“_

Sclect the best possible solution(s)

Communicate the solution(s) 7}
Develop possible solutions {,
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Post-Test for Boat Buoyancy Lesson Plan

Maltching
: The amount of space occupied by a
1. ﬂ Perimeter , hree-dimensional object or region of
_ space
2]& &Ar@a b. The mass per unit volume of a
\&\ substance at a specified pressure and
3.é\__'“ Volume temperature
Y; The upward pressure exerted upon a
4.  Mass floating body by a fluid
9 % d\\ The outer limits of an arca
5 Density ¢. The sum of the areas of the sides of a
O\ three-dimensional object
Surface Area . The measure of the quantity of
matter that a body or an object
7 L Buoyancy contains
¢. The extent of a 2-dimensional
surface enclosed within a boundary
Mathematics

1. Find the perimeter and area for cach of these simple shapes
a. A simple 4x4 square

SSHET

b. A simple 2x4 rectangle

|2

~__

—c




c. A simple 3x4xS triangle

AN
& hY

\\\\5\ 1 N

| =
Lk;

2. Find the voiume and surface area of these sumple shapes

a. A simple 3x3x3 cube
) )

"

|

v

h. A simple 2x4x2 cuboid

PN




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses ol various boat designs-
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Please identity each step within the engineering design process-

STEP &

+

_/SEP 7

TOmHmOUC®

/

//'

Sg:Fﬂ

STEP G

’(

N

Construct a prototype
Research the problem

Redesign
Test and evaluate
Identify the probi

cm

Select the best possible solution(s)
Communicate the solution(s)

Develop possible

solutions

™,

STEP 2




Project Analysis Name! :

Input your data into the appropriate sections and this will give you a better

understanding of how your boat performed.

LA
The Weight of your Boat = C{UW < () eeg

The Volume of your Boat= = ) //' kg

Density of water = ll lem3

Volume * Density = Total Maximum Weight

AP0 w1 e LG00 Lk

Total Maximum Weight — Weight of Boat = Maximum Weight Capacity

9 %'@cgkg_ q.% ‘(‘127kg= Q‘?E}x(kg ¢Z7T/L;g

yctual Maximum Weight Capacity (how much your boat held before it sank) =

Compare the “Maximum Weight Capacity” to the “Actual Maximum Weight

Capacity.” If these numbers are very different, explain possible causes.
T o - _ o
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Pre-Test for Boat Buoyancy Lesson Plan

Matching
a’ The amount of space occupied by a
1. ) Perimeter ° three-dimensional object or region of
space
2. ¥ Area &B}. The mass per unit volume of a
substance at a specified pressure and
3. [~ Volume _ temperature
£ The upward pressure exerted upon a
4. ¥ Mass _ floating body by a fluid
de' The outer limits of an area
5. & Density g” The sum of the areas of the sides of a
* three-dimensional object
6. & Surtace Area j’ The measure of the quantity of
matter that a body or an object
7. _{_ Buoyancy contains
/" The extent of a 2-dimensional
surface enclosed within a boundary

Mathematics
I. Find the perimeter and area for each of these simple shapes
a. A simple 4x4 square

4 g{ﬁ' - %ﬁ” £ Qs
% gii = pf’;?‘x(\‘”‘x 5;\& b <

b. A simple 2x4 rectangle

T, 122 Pecine el




¢. A simple 3x4x5 triangle

N\ d: 115

) Q“%"’”‘;

T o
1RSI

3

2. Find the volume and surface area of these simpie shapes
a. A simple 3x3x3 cube

Py
) - A

§a

! !

b. A simple 2x4x2 cuboid

o A
t::} N N, }{.s‘
Yo #




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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Please identify each step within the engineering design process-

STEP 1

_a

STEP 2

STEP 8 g

STEP 3
STEF T _—

STEP 6 STEP 4
N &y
1 S —

Construct a prototype

Research the problem

Redesign

Test and evaluate

identify the problem

Select the best possible solution(s)
Communicate the solution(s)

. Develop possible solutions

TOMnUCw R
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Pre-Test for Boat Buoyancy Lesson Plan

Matching

1. {i Perimeter
C

2.4 7)— Arca

3. 4=\ Volume
0
4. 7V Mass

6. Q Surface Area

& "i
7. (_  Buoyancy

4. The amount of space occupied by a
three-dimensional object or region of
space

/6. The mass per unit volume of a

 substance at a specified pressure and

temperature

The upward pressure exerted upon a

floating body by a fluid

J
/// The outer limits of an area

™~

The sum of the arcas of the sides of a
three-dimensional object

The measure of the quantity of
matter that a body or an object

contains
The extent of a 2-dimensional
surtace enclosed within a boundary

Mathematics

1. Find the perimeter and area for each of these simple shapes

a. A simple 4x4 square

v

)
|

b. A simple 2x4 rectangle




c. A simple 3x4x35 triangle

I\S o7
LN

2
o

Z. Trind the volume and surface area of these simple shapes
a. A simple 3x3x3 cube

o I
3 oy j

i _

b. A simple 2x4x2 cuboid




Engineering/Design

Please use this space provided to discuss what you know about the strengths and
weaknesses of various boat designs-
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STEP 1

e

Please identify each step within the engineering design process-

N

STEP 4
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