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CHAPTER 1
Millbury High School

Millbury High School was built in 1952 at its present location at 12 Martin St. as a
memorial to World War 1l veterans who lived in great numbers in the towlowever, the
original Millbury High School was erected in 1851 in the center of town, but was later moved to
the newer building on Martin St., which is approximately one mile from the original school.
Three additions have been made to the school sinceatsstruction in 1952, the most recent
beginning in 2003. There is also an annexed Jr. High School Building hduaimy&” grade
students, as well as an administration building for the town superintendent and other

administrators behind the school.

The student population in Millbury High is very nearly homogenous, with 93% being
Caucasian, while Asian, Black, and Hispanic students only make up 2% each, and 1% Pacific
Islander. In addition to this homogeneity, no students presently in gradist@&ae listed any
other language than English as their primary language. Students are however, required to take
a foreign language beginning iff g§rade, and must continue to study a foreign language for at
least 3 years. Many students choose to continuettmough their senior year studying their
chosen language. Millbury High School would likely be considered to be on the small side, with
about 906 students in grades12. In 912, there are only 592 students, and the Jr. High School
building currently ha | 6 2dzi onn @ aAffodzNEQa G201 f LI Lz |

about 12,784, although that has undoubtedly increased since due to a major influx from the city



Ryan Weaver Chapter 1¢ Millbury High School
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connection directly to the Massachusetts Turnpike have made it very attractive to many city
dwellers in Worcester who are looking to move toward the suburbs but do not want to be

disconnected with easy travel and access to shopping.

On an ecoomic note, the residents of Milloury do well for themselves taking in a
median income of about $52,415 per year. Also, with a low unemployment rate of 3.9%, the
town fits in well with the suburbs, poverty not being a major problem of the area. As stated
above, the recent addition of the Shoppes at Blackstone Valley has not only provided a good
flow of taxable income for the town, but has also provided many jobs to the residents. All this
considered the town edges very closely to high need status, wi#h 8P students in the high
school accepting either free or reduced lunch, and in addition over 15% of the students come
from a low income household. The school system spends about $1000 less than the state
average on a pestudent basis, spending about $8,7 per student annually, whereas the state

average is approximately $9,096.

One of the most notable achievements of the school system has been its very low
dropout rate, and extraordinarily high graduation rate. In 2@0®4, the dropout rate was .77%
and the graduation rate for those years was 100%. The school has maintained very near to
those low numbers for quite some time. This can be attributed to several factors, but one
would be inclined to look at the education rate of the parents of theselestiis. More than a
YFE22NRGe 2F GKS G2¢6yQa | RdZ 0a KI @S O2YLX SGSR
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for the low dropout rate and high graduation ratea f A1 St & G2 06S (GKS &a0OK2
program where underprivileged students and students with learning disabilities and behavioral
problems are monitored closely by dedicated faculty. They are given the extra attention they

need to succeed, and tbugh the cooperation of their teachers and aids, their progress is well
monitored, letting the advocacy leaders become aware of any problems early on before the
GdzNy AyiaG2 | YFE22N) AadadzsSo bSSRf Saa G2 hayl &3> (K

are well shepherded toward a bright future.

One of the most notable problems that have faced the school has been the relationship
between it and the local Vocational School, Blackstone Valley Regional Vocational Technical
High School in Upton. Thiautiful vocational school recently underwent a series of very
expensive renovations that have left it one of the nicest facilities in the state, with the highest
al!'{ | OKAS@OSYSyil adlriddza Y2y3a @20FGA2yI{f &aO0Ksz
who wished to pursue a trade instead of traditional schooling would apply to, and then transfer
to BVT. These students tended to be those less engaged by traditional classroom learning that
needed to get out and get hands experience, and they did very ivat BVT. Now however,
the school has earned such prestige from its MCAS performance and college acceptance rate
that it no longer holds its original stigmas. The school was at one time viewed as a place for
students with disciplinary issues who werestised to study a trade and had no interest in
college. More and more students from Blackstone Vocational are pursuing a 2 or 4 year college
program, and due to its growing renown, many parents are eager to send thenating
students there. This l€aSa a A f { Gperdiding tratleBe@kihldtudents in a problem.

Those who would originally be destined to pursue alternative hamd&earning at BVT are no
3



Ryan Weaver Chapter 1¢ Millbury High School

longer being accepted by the vocational school, and are therefore forced to stay at Millbury

High to learn in the traditional setting that simply does not suit them. In order to compensate,
Millbury has made an effort to increase its culinary and engineering opportunities by adding
classes and teachers to suit. It is still difficult with theddpet that Millbury is on to
FO0O2YY2RIGS GK2a&aS aitdzRSyida oAdKz2dzi + ¢2N]Ay3
some ways difficult to substitute prengineering classes for students who would be going to a

trade school to learn carpentry, pluhby 35 2 NJ 2 KSNJ N} RSa GKIF{G R2y
and science skills (as well as a 4 year degree) that engineering does. The schools efforts
however are necessary if they are to maintain the interest of these students, and the school

system is hopefl their efforts will pay off.



CHAPTER 2

Course Overview

The course at Millbury Jr. High School that is being focused on is Physical Science at the
8" grade level. The course is designed so that it fits into the entire sequence of science courses
at the high school level, feeding off of previous courses as well as preparing students for future
classes. The curriculum for this course was developed masty years, but most recently
dzy RSNBSyd || AAIAYAFAOLYG F2N¥YIFGGAY3I FyR O2ydaSy
and needs. It is important for the student teacher to investigate the foundations of the
curriculum and where it came from, as better understand the course material they will be

developing.

Science at Millbury Jr. /Sr. High school is approached in a sequential format where
students must all take the same science classes until their fourth year, where they have many
more elective boices. The course sequence goes as follows: students take Life Sciefice in 7
grade, Physical Science (the course being focused off) gmagle, and then take Earth Science
in g" grade. Students then take Biology as sophomores, and finally Chemsstyniars.
Although all students must take the same sequence of courses, they are offered 4 levels of rigor:
honors, college prep, and business level classes, as well as an AP level class for Chemistry.
Students are also offered Anatomy and Physiologyvaficed Biology, and Physics, usually

taken as electives during their junior and/or senior year.
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Physical science if"&rade prepares students for later courses in Chemistry and Physics,
as well as some Earth Science. Portions of the course overvigkeasfrom the Millbury High

School course descriptions are given below:

G¢KAA O2dzNES O20SNE ol aAald0 LKearoa |yR OKS
relate to the requirements of the Massachusetts Physical Science and Technology/Engineering

Curricubm Frameworks.

The course covers, but is not limited to, the following physical science topics: metric
measurement, accuracy and precision in measurement, properties of matter, elements and
molecules, compounds and mixtures, motions and forces, forms efggn including heat

SySNHé&: |yR &a2ftfdziaAz2zyad YR YAEGdzNBE& dé

The laboratory setting is also instrumental to the class and allows students to cooperate
in handson activities with classmates, learning experimental technique, group cooperation,

and problem solwg.

All of these topics, especially becoming familiar with the lab setting, are essential to
science courses that students will take in high school, most notably biology, chemistry and
physics. In all three classes students will need to be able topwad®er measurements in a lab
setting, be able to analyze data properly, and write a thorough lab report that demonstrates
their understanding of the material. The course in Physical Science gives them exposure to
these important skills, which goes aboaed beyond the material that they learn that will also

apply in their future classes.
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There are four fundamental areas of learning that Physical Science needs to pr&pare 8
graders with: studies in properties of matter and basic chemistry, motion andegpran
understanding of energy, specifically potential and kinetic to describe and evaluate situations,
and finally a thorough understanding of the lab environment and experimental procedure. The
first objective will prepare students for future chemistiasses, giving them an introduction to
elements, states of matter, physical and chemical changes and more. The second objective is
more closely related to future physics classes the student may take, relating speed, velocity,
and acceleration to practitaeexamples. The third objective lands somewhere in the middle,
incorporating skills that will be needed in both future classes, through understanding energy
and heat transfers specifically focusing on potential and kinetic energy as well as thermal
energy. The final objective is accomplished through experimental work in lab situations where
students gain more practical knowledge of how the theory they learn in class can apply to
aAlbdzr- GA2ya ogAlySaasSR Ay GaNBIf f A iSake theL & A &
connections between the content in their books and the things they witness every day, because
that is what will allow students to fully understand and comprehend the material. This key
component of the course also prepares students for lalasions they will encounter in future
courses by understanding how to properly write a lab report, work in teams to hypothesize,
collect data, and develop conclusions. This is the firstéatiric class they will encounter in
physics and chemistry, antlis very important that they develop proper laboratory habits in
order to succeed in future labentric courses such as Biology, Chemistry, Physics, Anatomy and

Advanced Biology.
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It is also important to investigate skills that students will need to psssebtained
through prior math and science classes. It is essential to be aware of what the students are
capable of, and to make sure that the goals and material within the class are within their means

to accomplish.

Important mathematical backgroundoff students taking 8 grade physical science
includes basic arithmetic and at least some simpleMgebra. Students will need to solve very
simple single variable equations when handling problems dealing with motion and forces, mass,
volume and densityand other simple problems. For example, students will learn to solve for
density, mass or volume by using the equation density = mass/volume, when given any 2
properties. They will need the basic math skills to solve for the unknown property. These
prerequisites are covered in"7grade PreAlgebra, as well as arithmetic skills from previous

math classes throughout their education.

It is also important for students to have covered states of matter, simple atomic
properties, and measurement skills previous science classes. I §rade and before,
students were exposed progressively to these concepts, which students only need to have a
basic understanding of. Students need to have experienced certain occurrences in their daily
lives, such as witrssing water boiling, a car in motion, and seeing gravity in action. Some of
G§KSaS SELISNASYyOSa vYIreée KFE@S 0SSy LINI 2F | adi
t KEaAOrt {OASYOSs odzi YlFye | NBE aAYl#relathg LI NI

these experiences to concepts learned in the classroom, and although it may not have been
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taught in a previous class, it is important for them to have real life experiences with the

concepts they will be learning.

The current curriculum is delaped by request of the principal in 2006 (Ann Steel), who
felt it was necessary to more clearly outline any curricula that had not been updated recently.
She also felt that it was important that all classes follow a specific set of guidelines, andl that a
curricula followed a singular setup so that all curricula throughout the entire school were
formatted in the same way. A template and series of guidelines were given to teachers to
follow. It forced teachers to find state standard frameworks, and msslequestions for units

and plans.

Much research was done through the state and national standards in order to identify
the end results that needed to be achieved by the course. Once the instructors knew the ends
that they had to achieve, they were l@hto develop a curriculum to get to that point. Although
the two teachers who designed the Millbury High Physical Science curriculum had to look over
GKS adrdsS FNIXYSg2Nla G2 YI{1S adz2Nd SFOK adl yRI
throwing lessons out and adding new ones in. A lot of the renovations made to the curriculum
in 2006 were more about articulating the goals of the current unit plans, rather than
establishing new plans themselvedMastery and educational objectives were set forto
outline goals and what was necessary to achieve for each unit covevdaat the students
were expected to be able to do. Mastery objectives stated the things students must know
when the course was over, and Educational objectives demonstrated reutées would make

sure the students met those goal&ssential questions were also developed for each unit, being
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guestions that each student should be able to answer after completion of the unit. This is
a2YSOGKAY3a O0KIFG KIFRY QU sicalSSSighce dziarfsufum,caSdthash@lpedity § K S
clarify goals that must be achieved by the designed units. These aforementioned Essential
guestions were based off of the frameworks, as well as the Mastery and Educational objectives

stated for the unit.

Thecurriculum that was in place when the current Physical Science teacher at Millbury
Jr. High started was very different than it is today. First of all, it was very concise, only about a
page or two, and it simply outlined the different topics that woulddeeered during the course.
No course materials were listed, and there was very little if any justification for why the
material was being taught, let alone any goals for the students throughout each unit. As time
went on, and the MCAS and frameworks weset into place, a lot more emphasis was put on
successful scores, and therefore a more properly outlined curriculum was developed (although
it was still much more concise than the one in use today). In recent years, material not found
on the MCAS or othe state frameworks has been taught less and less until it reaches the point
where it is dropped altogether to make more room for material that will definitely be covered

on the test.

Another interesting note is thathe 8" grade MCAS only covers aboui%8 Physical
Science, and in addition it also covers Earth Science. 5 additional Earth Science frameworks
were necessary to cover, because students at Millbury high were not getting Earth Science until
9" grade, after MCAS fof"yrade was over. It isscessary to cover those frameworks because

iKS dGdRSyGa RARYyQil KI"gr&de,iaid SICASesUlt\Ndkdari to ShiwStd A 2 dz
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Therefore, in the revised curriculum™8grade Physical Science also covered 5 additional
frameworks from Earth Gence in order to ensure that students had covered all the
frameworks up to 8 grade in science for better MCAS performance to adhere to no child left
behind. Prior to this, 8grade MCAS was not a graduation requirement, so the administration

did notgive the MCAS in"8grade nearly as much attention as it is given now

11



CHAPTER 3

Course Materials

One of the most influential things that | learned personally throughout my experience as
a student te@her was that science class is much more than learning hundreds of little details
FYR F2NNdzZ AT AGQa Fo62dzi + YdzOK 6A3IISNI LA O dzN
it, a lot of material is presented in most science classes, and a lota ibe hard for a student
to retain. It is very unlikely that most students will be able to recall all the individual formulas,
scientific jargon, and mathematical relationships introduced to them over the course of a year,
which leaves us asking; then athis the goal of the course? The goal is to have a much more
broad understanding of each of the topics outlined in the frameworks, and by keeping this in

mind it becomes much easier to help the students make lasting progress throughout the course.

The bgger picture begins by taking a look at the standards outlined within the
frameworks, in this case, the Massachusetts state frameworks. For example, there are two
a0 yRIFINRA T2N) GKS G2LIAO 2F dqaz2iAz2y 2F hoaSoiz:
numbers 11 and 12. For each standard, certain mastery skills must be developed and practiced.

In my Unit Plan for the unit of Motion in Physical Science (Appendix 2.1), | established five
outcomes that must be completed in order to satisfy the two statandards. Although these

outcomes do not get into all of the specific details, they are more focused on how the standards
will be accomplished in the classroom. The outcomes serve to outline the bigger picture of the

unit and its purpose, as well apexifically detailing what students will be capable of once the

12
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unit is complete. These skills will last for the students, and their purpose is to instill a greater
understanding of large scale topics that they will see in future science classes irctnogh is

college. Now, the multitude of detail that goes into accomplishing these greater goals of
science class cannot be ignored either, it is necessary to learn formulas and implement them, as

well as memorize certain concepts. However, the hopelisith 6 & F2O0dzaAy3a 2y
understanding of the major goals, teachers will help students understandthey are using a

formula or a relationship, not just because thiegve ta Further on, each of the unit outcomes

are listed, followed by a detailed analysis of how they will be accomplished, including lesson

details, materials, and activity ideas.

The major concept behind the design of unit outcomes is working from the top down. If
the unit planning is started frorthe frameworks (what every lesson is founded upon) it will fit
well into the greater sequence of science courses, and be much more relevant to the students.
Lessons that do not have deep roots in the frameworks are likely to be forgotten, which in the
endia 2dzad | ¢ladsS 2F GKS aiddzRSydaQ G4AYSo ¢ KS
helps to start with the frameworks, then working down to outcomes, and lastly how those
outcomes will be achieved. | found that personally it became mucleettsconstruct a lesson
plan that | felt would be very beneficial to students, because everything was all planned out
beforehand. Once | developed the individual lessons based off of the unit plan, all | had to do
was find the right methods of teachinbd skills necessary, not having to define the important

skills as | went.

13
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One of the important facets of the unit in motion was the interpretation and use of
graphs. This was a topic that | wanted to make sure was clear to the students, considering its
relevancy to future physics and mathematics courses. This portion of the unit in particular is
extremely relevant to the larger structure of the course and sequence of courses at Millbury
High School, and the practice of graphing speed, position and §imetimerely an exercise to
take up time, but is certainly one that can help students bridge the gaps between math and
a0ASyOSo LY d3aINFLKAYIT 2Nl akKSSda m FyR HE
make several connections to what they have fest in class, to be completed as class work,
and then took the second worksheet home for homework. Prior to these two worksheets, the
students had been rentroduced to the concept of slope, rise over run, and other plotting
concepts that had been coverad prior math courses. In some cases in previous worksheets
and homework, | found that a lack of detail and examples lead many students to not be able to
make the connections between what they had learned in class, and actually practicing it
themselves. For this reason | made sure to include a descriptive preface at the top of the
worksheet that the students had to read prior to beginning the assignment which defined slope
in a way that they would understand, and in a way that was relevant to the assignnhtruly
feel that this introduction help réamiliarize the students with key words and concepts without
them having to go hunting through their textbook to find out what they meant, which could
certainly be a deterrent for some eighth graders froompleting the assignment. Secondly,
students were able to follow along with a detailed example problem very similar to the ones
GKFG GKSé g2dzZ R 06S O2YLX SGAy3 tFGSNI 2y Ay
AAYLX &8 aSNbDBe I BdzeRiBd&BANllowskthem to check the steps that they

14
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will have to follow to successfully solve the later problems which are universal. In order to
YI1S adz2NB GKS a0dzRSyda oSNBYyQl aavLie YAYAOLA
simple compreknsion questions to make sure that the students read and understood the
preface, as well as took time to read the example problem. These questions are there to make

sure the student understood the greater concepts behind the problems that they are sslving

that they may apply them in future situations and retain the information. This portion of the
assignment is key, in that if there is one thing | wanted the students to take away, it would be
GKAy3a tA1S aoKIFIG R2Sa af BneJsctualyBreptesedtingYirSthis/ K £
INI LIKKE L¥ &aiddzRSyida IINB FofS (G2 |yasSNI (KS.
understanding of the material, which is the hope of the instructor. In a sense, this activity also
served as much more of an instruet learning tool than it did an assessment. The design of

the worksheet walks students through the problems, asking them leading questions that will

help them move on to the next portion of the problem. In the end, the assignment was very
successful andhe class as a whole seemed to get a lot out of it based on evaluating their
understanding before and after the worksheet. Being able to graph position vs. time as well as
many other variables is a key component to many math and science courses, anda i

important to spend time with a quality educational tool, and | feel like the students will be able

to graph in other courses with much more ease and versatility.

Another interesting homework assignment took place during our unit on forces, more
spedfically on friction. The assignment was a collaborative betweBnIaNJ RS & G dzRSVy
Physical Science class and their English class. Students were asked to write a 2 page essay on a

ddzLISNKSNR G(KIG KFER G2 FAIKG | yheir Supédrtiero woultl £ | A y
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have to restore sense to the chaos caused by frictionless man removing all friction from the
world. This assignment allowed students to use their creative writing skills to demonstrate a
true understanding of the redife effects offriction on the way we live and travel. In
Appendices 3.1 and 3.2 are lesson plans leading up to this essay, in which students experience
hands on and in lecture the forces of friction and how they act on objects. Students learned
real life examples likéhat tires work because there is friction between the road and the tire

that allows the tire to translate a force to push against the road, propelling a car. They also

f SFNYSR (KFG 6AGK2dzG FTNRAOGAZ2Y I @&2dz ¢2ydd Ry Qi
would just keep slipping. Students also witnessed sliding blocks, and then saw examples with
free body diagrams detailing the direction that friction acts relative to motion, etc. With all of
these examples and real life applications in mind, studesrtvisioned a world without friction,

and how it might affect them personally throughout their day. This really got students thinking
about the world around them and how friction actually applies, as well as the fact that it really
does have a huge impac 2y GKSANJ t AFS® ¢KA&d ONBI GABS | &
necessarily shine on tests or quizzes to really demonstrate their understanding of the base

O2y OSLIJI 2F FNAROGAZ2Y AYy | gl @& GKS@& g2dzZ RyQil y2
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CHAPTER 4

Students

My general take on the collective learning style of the class is that it revolves very
heavily around handen activities, and group work. | tried several variationdecture-style
note giving, and none worked particularly effectively. Given the layout of the classroom, any

time spent heavily in the front of the room tended tesult in a chaos.

When the junior high school building was under reconstruction, the ttwsjzal science
teachers at the time were given the option to choose what types of rooms they would prefer.
Given the fact that the teachers favored a Jedntric curriculum and their current room
situations were not conducive to frequent labs, they opteda room with lab benches in place
of desks. Now, as can be seen in the included diagram, this created a problem. Students sit
four to each side of the bench, and consequently, half of the class is not facing the front of the

room at any given time.

Given this situation, lecturing for long periods in front of the board is not a wise idea. |
attempted a few times to give notes on a few subjects, or go over class work problems in front
of the class, and unless it was a very brief endeavor, the clasklwglowly lose attention, turn

around and start talking.

The only solution to this problem was to be as mobile as possible, and try to stay at one

of the sides of the classroom while going over any problems, instructions, or answers to exam

17
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guestions. This allowed the students to be able to see me without having to turn around and

shift in their seats, which generally caused a lot of commotion. Due to the fact that the board

was essentially unusable, | tried to use power point notes to both catchr #it#ntion and

effectively deliver the necessary information. This worked to a point, but the problem | ran into
KSNE g4l a O2YLISGAY3 ALK az2yY$S 2F GKS aiddzRSyidac
disinterested would then disrupt other students whvere trying to take notes, and so a chain

reaction ensued. The solution to this was to keep the notes short, and to correct problems
before they became a major issue. Keeping these points in mind;ginateg became a far

easier task.

Behavioral issuesre an ever present issue facing a teacher, and can throw a lesson over
the edge to the point where the students no longer have a suitable learning environment.
Given the fact that my classroom was a mpadality group, (in other words, not grouped bake
on learning ability), this was a particularly difficult issue. There were many students who were
very well behaved, and who | could trust to sit anywhere and still pay attention. At the same
time, there were always several students in each class teaimed to make it their goal to

disrupt the order within the class.

With a few students, the only problem was that their attention spans and interest in the
subject would wane as time went on, and as they paid less attention, they would disrupt other
students around them. This was typically an easy problem to solve, because all that was
necessary was to bring their disruption to their attention, and they would usually stop. It was

Ffy2ad Fa AT GKS& RARY QI NBIf RYQRIGKSE LHEAN® 08
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as long as | asked them to quiet down, they would usually realize what they were doing and

quiet down.

The more difficult cases involved the few students who had severe behavioral problems,
which seemed to stem from more deemderlying issues. One student in particular was very
difficult to handle, and it was a very delicate dance to keep her from throwing my lesson plans
into a downward spiral. She would come in most days with a very negative outlook on the class,
and althauigh she demonstrated a thorough understanding of most material, often times she
refused to participate in classroom activities and would typically disengage in the lesson. She
never seemed to interact too much with other students, at least not in a pesitiay, so in one
aSyasS d4KS RARY QO RA&NMHzZIG 20KSNJ aGdzRSyiao | 2 6
work was necessary, it was imperative to be able to motivate her so that both she and her
partner(s) could get their work done. It also becadifficult at times to handle her untimely
outbursts or comments on things that were said in class, because they had the tendency to get
everyone else off course. The difficulty in this was to try and handle the situation in a way that
was stern to show tat this was unacceptable behavior without making her bitter, which
tended to incite more poor behavior. At first, this was a daunting and intimidating challenge,

but as time went on | was able to find strategies in the middle ground that were efficient.

Another problem that could face some teachers is handling attendance problems,
SalLISOALfte Ay OSNE AYLROISNAAKSR RAAGNAOGA 6KS
education of their children. For me this was not a huge problem because mosnssudbo

were absent were only absent for a day or two at the most due to illness, and came to see me
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upon return for their makeup work. More difficulty was caused by the students who were on
suspension for disciplinary issues, and were not able to att#asses for a few days on end.
These students were also the least likely to care about getting their mapkeork, or stay after

for extra help. One simple way to help this was to make sure the students had any worksheets
that the class might be goingver that they had missed or forgotten at home. This way, they
were more likely to pay attention during class because they had the sheets in front of them
instead of having nothing to pay attention to. With students who were on suspension, | always
tried to make sure that the students had work to do on their own that would keep them up to
pace with the classes they were missing. It is also important to give incentive to these students
to stay after class for extra help when they miss class, because sktheential nature of the
material. It is very easy for a student in math or science to fall desperately behind in class, to a
point where it is very difficult to catch up. By staying after, students are able to learn the

material through aoneononebBah &> | YR ¢2y Qi FlLff O0SKAYRO®

Student participation was a difficult issue to overcome in the mixbiity classes
because of the fact that the students most likely to participate were the ones who had a strong
understanding of the material, as opposed t&Sth 2 Yy S&4 6 K2 RARY QO dzy RSN&
confident in their abilities. The mixeability situation made this even more difficult because of
the large variation in abilities between students. This made the highly skilled students stand
2dzi a WKS8SYy&&a&FINYyR tSTi GKS addzRRSyita oK2 KIR
unconfident in their answers, and much less likely to participate. A very simple and widely used
a2fdziAzy G2 GKAA LINRoOofSY Aa (2 OFCf 2AY 6&K@2dzREY

have their hands raised in order to get them to participate. Another solution that | have seen in
20
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use that tends to work well is to use a rewallsssed system to encourage students to
participate through incentives. Those incentives catiegi be for classroom participation
points, stickers, prizes, or candy. This tends to get students motivated to participate or come
out of their shell. On a very basic level, it is also important to give the students confidence in
their abilities and tomake sure they feel like they can participate on an equal level with other

students.
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CHAPTER 5

Assessment

Assessment is an extremely useful tool to provide feedback to both teachers and
students about progess and understanding of benchmark concepts and skills. Frameworks
outline key points that need to be addressed by the teacher for the student to meet, and
several forms of assessment allow the teacher to keep tabs on what the students have and

have notaccomplished.

A secondary and very important purpose for assessment is to identify how well the
YFGSNRFE A& GFdzAKGZ Ay | aSyasSo L R2y QG ySOS
is, but how well the lessons and activities fit the leselinderstanding of the students. If the
students as a whole do poorly on an assessment such as a quiz, test or homework, it may show
that the material is beyond the current comprehension level of the students and that
preparatory instruction may be neceary. For this reason, it is important to assess often and
with a variety of methods. This way, if a problem needs to be addressed either within the
fSaazy LXIYy 2N gAGK Iy AYRAGARzZf &GdzZRSyGx A
issue. LT | aiddzZRSyid R2SayQi dzyRSNBROGFYR GKS YI (SN
say, a large scale chapter test on all the concepts within a section, then the student may be
several weeks behind in understanding, and you as a teacher will not knaMhardr she fails
the large chapter test. On the other hand, if homework relating to the material is given

regularly, and small quizzes are taken periodically, the teacher is in a much better position to
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identify any problems a student might be havinglgan. Once problems are identified early a
teacher can recommend a student stays after for extra help, or pay additional attention to

addressing the problematic concepts in class.

Assessment can also play into simply identifying where dlass stands as far as
knowledge from prior classes or lessons is concerned. For example, before deciding to pursue a
lesson focusing on certain material, it might be important for a teacher to make sure that all
students in the class have been introdudedthe prerequisites for this material in classes or
lessons prior to this one. At one point, | used such a tool to assess the mathematical skills of my
students when it came to manipulating formulas. Due to the diverse mathematical
backgrounds of thetadents, it was important to make sure that everyone had at least a certain
level of understanding of manipulating formulas before taking a certain approach to
introducing speed formulas. The goal was to make sure students were comfortable arranging
various formulas in variable form before substituting numerical values, as this is the preferred
method, and is actually easier for students in the long run. So, in order to test the waters, |
3 @S GKS aGdzRSyda I a.l aA0 {rhth condleteinabalitadK S S ¢
15 minutes or so. | anticipated the activity to go smoothly, and that students would be able to
complete the activity with little difficulty. However, | was surprised to find that some students
were completing the activity vergasily, others were struggling a bit, and several other
students were very confused, unable to complete any of the worksheet without a good bit of
guidance. Unfortunately, this led to a bit of chaos in the classroom for a few minutes, because
students web dzy' | 6 NB GKIF @NFRSReGIB2N)BEKE&RI>S YR 61 a

GKSANI dzy RSNEGFYRAY3AZ YR G(GKSe& LI YyAO]SR 0SSOI dz&a
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KFR I o0l Oldzld adNYGS3e g2N] SR Ay (2 plahdedfaldazy L

moved quickly to that set of materials.

To some it might seem to some like the activity was a complete failure. It might seem
that a lack of preparation and research of skill levels on my part led to a chaotic few minutes in
the classrooma lot was learned from this activity, both intentionally and unintentionally. By
probing the waters, | learned that some of the students clearly had covered the concept in
previous math classes, and therefore the material was so easy it as almost bdrialgo
learned that to a significant majority of the class, the material had not been addressed before,
and that it was not a good idea to pursue teaching the material through the method of

manipulating variables.

It is important to note that there wasothing particularly wrong with the setup or
content of the worksheet other than that it was beyond the mathematical background of many
of the students. It was extremely useful to me to have-gssessed the students, because it

allowed me to properly plamy next lessons.

As discussed earlier, it is also very important to make sure to assess in a variety of ways.
An important idea that variety addresses is that all students learn differently, and therefore all
students demonstrate their comprehensioredt in different ways. Some students are very
good test takers, others are best in applying concepts in hamdactivities; some do better
with presentations and projects, along with many other ways of demonstrating proficiency.
Along with developingab skills, another reason why the course of Physical Science-is lab
centric is to offer students an opportunity to apply concepts learned in class in a practical way,
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as well as demonstrate a thorough understanding of the material through lab reports. In
Appendix 4.1 is the lesson plan corresponding to the Lab in Appendix W.6, the Earth Seasons
[F6X SKAOK gl a4 RSAAIYSR Ay LINRPGARAY3A SRdzOI GA
dzy RSNR Gl YRAY3 2F K2g 91 NI KQA &S lediavef doup2oN] P ¢
3 days prior to the lab, where students (among other things) withnessed a few demonstrations

on how the earth spins on its axis, as well as the axis itself tilting based on the season. Although

the students witnessed the demonstratiorympleted homework assignments on the subject,

YR tA&0SySR (2 GKS GKS2NEB:>Z Al RARYyQU ySOSaal
AYLRNIIFyYyG F2N GKS addRSyida G2 3SG KFEyRa 2y St
seasons so that thetyuly understood the concepts behind it. The activity was designed to both

give the students that hands on experience, as well as evaluate their final understanding on the

topic.

Other important factors into this assessment activity that | factoredvare clarity,
effective grading, and relevancy to the topic. Clarity is extremely important when working with
Laboratory assessments because if the students are unclear on what they are supposed to be
doing for procedure, it is very unlikely that they Mnhake the connections that the lesson
intends for them to make. If the students are unable to make the appropriate connections
between the theory and what they are practicing in the lab nothing will really be gained by the
activity. Also, if the questits and procedure are not clear, it might be difficult for the students
G2 LINPLISNI @& RSY2yaidN)}(GS GKSANI dzyRSNRGFYRAY3
dzy RSNR UGl YR ¢KIFG GKS ljdzSadAazy Aa lFaljAy3as GKSe

they know about the subject. | took special care when creating this lab to take pictures of all
25



Ryan Weaver Chapter 5, Assessment

procedure steps so that students would know exactly what to do, and made the instructions
clear and concise. The questions also related directly back to whatttiderds read the

previous night, and to what they experienced in the lab, therefore everyone should have been
capable of answering the questions completely, allowing me to assess their understanding of

the topic.

Effective grading was accomplished by establishing a rubric (APPENDIX ENTRY NEEDED)
which was given to the students ahead of time. The rubric graded the students based on 4
parameters with grades ranging from-40 each. The rubric was explaingbdoroughly
beforehand so that students were clear on what they were being graded on. Each parameter
and grade level (@) was clearly defined, stating how the grade would be determined for each
parameter, and what each grade represented and required aagavork was concerned. The
daGdzRSyda ¢SNX 3INIRSR 2y (GKS LI NIFYSGSNB 2F a{
2NBFYATIFGA2Y 2F (GKS 10 NBLR2NIX avdzSadazyaeg
FAYLFEE & a[ 0 t NBOS RItmeB asetl ghRiewkng the lab epoit. Thidwag, | & T
students were very clear on how they could fulfill all requirements of the lab, and what
O2yaidAiddziSR | &a322Ré 3ANFRS:E la ¢Sttt a oKIFQ
received their grades, #y could clearly see what they did well on, as well as what sections
they were lacking in. The rubric also allowed me as a teacher to easily and fairly evaluate the
a0dzRSy(taQ ¢2N] o0l &aSR 2y LINBRSGUSNXYAYSR LI NFYSH
to those parameters based on what category they fit in from O being the lowest, to 4 being the
KAIKSad o CKAZ SyadzNBR O2yaraiasSyoes FlFLANySaas

understanding.
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1.1 Appendix Unit and Lesson Plans

Chapter 2: Solids Liquids and Gasses

Section 1: States of Matter

1 Matter can be classified into 3 familiar states
o Solids, liquids, gasses, and a lesser familiar form, plasma
o States of matter cabe easily determined by looking at examples, but in order to
define them, we must look at their properties

1 Solids
o Solids have a definite shape and a definite volume
o In other words, no matter whether a square block of wood is on a table orin a
bowl, it wil still be square and hold the shape it has
o Particles in a Solid
A Particles that make up a solid are very closely packed together in an
organized way
A Although they do not move around much, they do vibrate a small amount
in place
o Types of Solids
A CrystallineSolidsc a crystalline solid has a regularly repeated pattern of
particles forming crystals. Some examples of crystalline solids are table
salt, sugar, and quartz (p.44)

A Amorphous Solids particles in an amorphous solid are not arranged in a
repeating @ttern. Some examples of amorphous solids are plastic,
rubber, and glass. Butter (p.44)

1 Liquids

o Liquids have no definite shape, but they do have a definite volume
o In other words, if you took 50ml of liquid water in a tall cylinder, what is its
shape? @& &aKI LS Aa 2F + Glftf Ot AYyRSNM®
the cylinder and poured it into a round bowlwhat shape and volume would it
have then? Its shape would be that of the round bowl, but its volume is constant
at 50ml
o Particles in aifuid
A Particles that make up a liquid are also very closely packed together, but
unlike solids they can move freely around one another. (Demonstration:
marbles in a container move over one another but are still closely packed)
A Because of this, the liquidill always take the shape of the container that
is holding it.

¢ K
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o Properties of Liquids

A Surface Tensiog A phenomenon that results from the attraction of
liquid molecules to one another. This causes the liquids to exhibit a skin
like characteristic thaallows liquids to bead and hold objects on its
surface.

A Viscosityc! f AljdzZARQA& NBAA&AGEFYOS G2 Ff28AYy:
an example of a highly viscous liquid, whereas water is an example of a
less viscous liquid. (Compare and contrastlibbaviors of maple syrup
and water).

1 Gases
0 Gases do not have a definite shape or a definite volume
o If you were to take a small container of Hydrogen gas and opened it in a big
room, the particles would continue to expand until it had spread all throughout.
o That same gas would also therefore take the shape of the room or whatever
other container held it, as well as the volume of its container.



1.2 Appendix Unit and Lesson Plans

Chapter 2: Solids Liquids and Gasses
Section 2: Changes ofefe

1 Changes Between Solid and Liquid
O Melting
A When a substance goes from a solid state to a liquid state, it is called
melting
A The melting point is the temperature at which a substance melts
A Atan objects melting point, the particles of a solid are vilngso fast,

that they break free from their fixed positions and slide around each
other as liquid particles

AlSioa Gr1S s6FdSNIFta 'y SEIFYLXSY
9 The melting point of water is 0°C

1 Wecallsolidwatericef SGQa GKAY]1 |o2dzi 6KI

we began to heaice.

O First, the added thermal energy would raise the
temperature of the ice by making the water molecules
vibrate faster

O Once the solid ice reached 0°C, it would no longer heat up,
the added energy would then be used to break the
particles free into diquid state

O Freezing
A When a substance goes from a liquid state to a solid state, it is called
freezing
A Freezing is the reverse of melting, so the melting point is the same as the
freezing point
A[Sdoa t221 +d srdéSNI+a y SEI YLIX
9 Thefreezingpointh ¢+ GSNJ Aad GKS alkod |
9 If you were to put liquid water into a freezer, the water would lose
thermal energy to the freezer and the particles would begin to
slow down.

Q¢ U

9 Once the particles slow down so much, they begin to form regular
patterns and solidify

I 3
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1 Changes Between Liquid and Gas
O Evaporation
A Vaporization of a liquid that only takes place on the surface
A When the molecules on the surface of the water get added energy from
the air or sun, they escape into the air as gas
A 1tis easir for the molecules on the surface of the water to escape
because there is less pressure holding them back
O Boiling
A Boiling occurs when an entire container of liquid is heated so that
bubbles of vapor form and rise to the surface and escape
A Boiling Points the temperature when a liquid boils
A Boiling Point and Air Pressure:
9 The boiling point of a substance depends on the air pressure
around it

9 The lower the pressure pushing down, the lessgnneeded for
the gaseous liquitb escape into the air, so thewer the boiling
point
O Condensation
A Condensation occurs when a gas is cooled below its boiling point, and
once again returns to the liquid state
A This can also happen when water vapor comes in contact with an object
that is cooler than it, such as a miriiara bathroom, and the liquid water
now begins to collect on the mirror and fog it up

1 Changes Between Solid and Gas
O Sublimation
A Sublimation occurs when an substance goes straight from a solid to a gas
without passing through a liquid state
A This usually oees because there is not enough atmospheric pressure for
the substance to exist as a liquid
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Unit Outcomes
Motion

By the end of the unit on motion, students will have fulfilled Massachusetts Frameworks
Standards for the Motion of Objects (11 & 12)

11. Explain and give examples of how the motion of an object can be described by its position,
direction of motion, and peed.

12.Graph and interpret distance vs. time graphs for constant speed.
by completing the following five outcomes:
Students will be able to:

-compute the speed of an object given the distance it travels and the time it takes to travel
that distance

-differentiate between speed and velocity

-define motion as it relates to position, direction and speed
-differentiate between average speed and instantaneous speed
- interpret a graph of position vs. time for constant speeds

Through a variety of assessmengsiizzes, homework, labs, classroom participation) students
will be given an opportunity to demonstrate their mastery of the 5 given outcomes. Quizzes
will specifically cover one or more of the listed outcomes to ensure the students fully
understand the gien material.

1. Students will be able to compute the speed of an object given the distance it
travels and the time it takes the object to travel that given distance

a. Students will be introduced to the formula '&?:éspeed equals distance

divided by time) and will be familiarized with its applications
b. Students will learn 4 steps to solving a typical speed problem:

i. Rewrite the speed formula s%

ii. Identify distance and time in the word problem or example given and
include the units of those quantities
iii. Plug in the distance and time into the formula and calculate the result

A 6
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iv. Write the solved speed and be sure to include units for full credit
c. Students will be well aware of the importance of including the units of
guantities throughout a problem, and why it is done
d. Students will be expected to be able to solve for speed using the method
outlined in 1.b. when given distance and time in a variety of applications and
examples
2. Students will be able to differentiate between s®d and velocity

a. Students will be shown that:
I. Speed is the distance an object travels per unit o time
ii. Velocity is the speed of an object, as well as the direction of motion of
that object
b. Students will be given examples of both speed and velocity in ¢odee
able to differentiate between the two

3. Students will be able to define motion as it relates to position, direction, and
speed.

a. Reference points will be used to describe an objects motion and stationary
reference points will be used to identify whedr an object is in fact in
motion at all

4. Students will be able to differentiate between average speed and instantaneous
speed

a. Average speed will be defined as the total distance traveled by an object
divided by the total time it took to travel that dishce

b. Instantaneous speed will be defined as the rate an object travels at an
instant in time

c. Examples of both will be given to the students to allow them to recognize
and identify both and the differences between the two

5. Students will be able to interpretn graph of position vs. time for constant speeds
a. Students will first be shown graphs of position vs. time for constant speed

and will be shown how to interpret them:
I. Through slope (rise over run)
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ii. Described as the distance an object goes (on one axisthanime
that corresponds to it (on the other axis)
b. Once a full understanding is shown through assessment, students will be able
to plot and draw basic position vs. time graphs



2.2 Appendix Unit and Lesson Plans

Merit: Calculator and Pen/Pencil

Opening Class - Clapping Activity (getting students attention)
- Take Merits
- Collect Homework

Review Speed Activity

-What was your fastest speed of the run?

-How was it calculated? (Have student explain what the distance and time were amtdke
they used those two pieces of information to arrive at the speed)

-Check to see if the students are rounding to the correct number of significant figures. If not,
explain why and how to do so.

-Take the student who had the fastest speed in tressl Then ask the class to calculate how
long it would take that student to go 15m at the same spe&m?

Manipulating Formulag

-Go over several examples of how to manipulate variables to solve for a selected variable
-Show practicality in how it isnportant when trying to find distance or time when given speed
and one of the two other variables

-Allow 1315 minutes to complete worksheet on manipulating formulas

-Work ALONE (radiation blockers?)

-Go over solutions when all students have finished

IF TME ALLOWS

Speed vs. Velocity

Speed Distance travelled per unit of time
Ex. 5 meters in 1 secombm/s

52Say Qi YFGGOGSNI gKIdG RANBOGAZY @2dz GNIF @St Ay
-Demonstrate: If you went 10 meters in 5 seconds forwards what is your avg. speed? (2m/s) If
you went 10 meters in 5 seconds backward what is your avg. speed? (2m/s) Sideways? North,
South? All the same.

Velocityq Distance travelled per unit of timeND the direction travelled. In other words,
speed + the direction travelled
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Ex. 5 meters in 1 second travelling Nogtfbm/s N)
Ex. 9 meters in 3 seconds travelling backwar{8m/s) or (3m/s backwards)

Velocity includes more information than Speeakd (direction)

Homeworkc

Pg. 15 1(abc) 2(ab)
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Outcomes Covered:

1 2. Students will be able to differentiate between speed and velocity
91 3. Students will be able to define motion as it relates to posititirgction, and speed

Merit: Calculator and Pen/Pencil

Concept of Reference Poings

A

t NEPLJ12&aS (GKS ljdzSadAazya a!la @2dz aAd Ay @&2dzNJ OKI
students as they raise their hands, and take 4 or 5 responses before clarifying.

Explain that it all depends on the reference point you take:

9EdPMP® LT L &dGlyR KSNB FyR 221 |G &2dzx @&2dz R2
the moon with a telescope, looking down, you as well as the whole earth would appear to
move through the sky.

9EDPH® LT 6SQONB &A (0 ériayhImoNing? KDerfiohsiide by waRingéagidz 2 2 |
you were driving) AccordinggiudenE | N 6S Y2 @Ay 3K I OO2NRAY 3 i
FOO2NRAY3 (G2 GKSYXZ 6SQNB 020K Y2Q0Ay3o

9EdPod LT &2dzQNB aAlidAay3d 2y {KISokoutthe wirio] SR y SE
YR GKSYy adzRRSyfeé FSSt tA1S @2dzQNB Y2@Ay3 ol O
moving forward, so by using the other bus as a reference point, your bus begins to move

backward.

Practice in Theoryg

Have the entire stdents write down 3 examples of motion that they encountered this morning,

what they used as a reference point for that motion, and how it may have affected their

perspective of how the object was moving. Ask the students to think about any situations

wheNE (KS& YAIKOG KIFI @S (K2dzZaKG a2YSGKAYy3 41 & Y2¢
was moving in a different manner than it actually was.

Review the responses by having some students read their situations aloud. Use this
opportunity to note that if thestudents were to choose a moving reference point, they might
thing that they were moving, or that they were moving more quickly or slowly than they
actually were.

Switching Gears
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In order to introduce the students to the concept of velocity, we must fiegin with speed.

Using the 5 meter line and a toy car, give one student a stopwatch, and push the car forward
down the line at a fast pace, have them record the time. Then push the car in the reverse
direction facing the opposite way so the car ree\backward quickly and do the same thing.
Have students on their own compute the speed and write down a few notes on all the ways
they could describe the motion of the car in both examples. Students are likely to write:

M The first car moves fast and tlsecond moves slow

M The second car moves backwards

i The first car moves towards the wall and the second car moves towards the door
 Etc.

Make connections as well to the concept covered earlier of reference points

Introduce the concept that velocity is like gmkexpect it adds the aspect of direction, allowing
you to more fully describe the motion of the object. You can say the object is going 120 ft/s N,
or -23mi/hr, as opposed to just the numbers. That way you know what way the car is moving.

Homeworkc

p.8 M

Look at the picture of the skydivers and the plane on page 8. Write about the three objects in
the picture (the two skydivers and the plane) and how they see things as moving to them. l.e.
how does the plane appear to be moving to the skydivers®v do the skydivers appear to be
moving to one another?
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Outcomes Covered:
1 5. Students will be able to interpret a graph of position vs. time for constant speeds

Merit: Calculator and Pen/Pencil

How to plotDistance vs. Time Graphs

Opening ActivitySetup 2 graphs on the board of D vs. T, followed by a D vs. T problem

Instructions¢ Based on the graphs given, determine the speed of the object. Afterward, given
the following distance and time, determine the speed of the object, and then sketcha D vs. T
graph.

Spend some time going over the answers and how they wereearat. Spend most of the
time on the & example because this is what the students will be doing for themselves after the
lab.

Lab on Distance vs. Time

Materials:  Ball Stopwatch
Ramp Graph Paper
Blocks Masking Tape
Procedure:

The students will & provided with a table to fill in for the measurements in the
lab first.

1. To begin, students will take one block and position it under one side of the ramp so that
the rampforms an angle.

2. Students will roll the ball down from the top of the ramp andaeta time after the ball
travels 2 meters. Repeat for 3 trials

3. Students will add another block and refer back to step 2, continuing the process until
they have finished 3 trials for a 4 block ramp

Data Analysis:

Students will be required to completepgarts of the analysis stage of their lab assignment. First,
they will have to complete a graph of the average speeds for all 4 ramp levels tested during

A 13
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their lab. Secondly, they will have to answer several questions for homework on their
experiment. Cmulatively, these two assessments will make up their grade for this lab.
Students will be graded for this activity based on the attached rubric.
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Interpreting More Speed Graphs

Outcomes CoveredMassachusettsremeworks RysicalSciences-8 #12
1 5. Students will be able to interpret a graph of position vs. time for constant speeds
Merit: Calculator and Pen/Pencil

Prerequisite Knowledge:

It is important for students to have an understanding of htowead and plot a line graph.
Students have already been introduced to some examples of graphs of constant speed when
considering distance vs. time. Some of them are taking Algebra and have been introduced to
graphs and the concept of slope as rise/riiowever, this is a heterogeneous grouping of
students and therefore skill levels are not equal, and | will assume that students do not have a
strong footing in the concept of slope and what it means in a speed graph. Over the past
couple of lessons, thehave been introduced and accustomed to finding the slope of a line

Instructional Objectives
Students will be able to:
- draw a graph containing the slopes for multiple speeds in a distance vs. time format
- understand the relationship between slop®ad speed on a graph
- translate reallife data into a graphical analysis
- understand what a slope of 0 signifies on a distance vs. time graph
- be able to interpret a graph of an object moving with a constant velocity that stops in
the middle of is motion, and then continues again.

Materials:
Students: Teacher:
- Calculator - Pencil - Constant Velocity Car
- Ruler - Notebook - Meter Stick
- Graph Paper - Stopwatch
Procedure
Initiation:

Approximately 10 minutes
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1 Merit Check

1 Return worksheets 1 and 2 completed on the previous day covering the graphing
LINSNBIljdzA aAGS ({y26f SRIS GKIG Aa ySOSaal Ne

1 Go over (In sparing detail) the answers to the problems (almost all students did
exceedingly well, very few detaineed to be clarified)

Development:
Assessmeng, Approximately 25835 minutes

1 Hand out Lab Assessmantnstructions explained within assessment
1 Students will complete 2 portions to the assessment on the Graphing Lab
o0 Answer 4 questions pertaining to théab experiment which address proper lab
procedure as well as correlations to the graphing portion of their lab
o Create a Distance vs. Time graph in which the student will plot 4 lines each
representing the average speed for the ramp level that it corresisdn. A
grading rubric is attached to the lab assessment paper
0 4 Questiong; 20pts, 50% of lab grade
o Dvs. T Graph20pts, 50% of lab grade
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AN INTRODUCTION TO FORCE

Outcomes CoveredN/A
Merit: Notebook

Prerequisite Knowledge:

Students must have an understanding of the scientific definition of force as well as the Newton,
the unit of measurement of force. These words will be used by the students to describe what
they are observing.

Homework assigned gvious night relating to topic to gain background knowledge:
Defining key terms (force, Newton, net force, unbalanced forces, and balanced
forces), read p.3@9

Instructional Objectives
Students will be able to:
- recognize that objects move becauséece acts on them
- describe what happens when a force acts on an object
- describe what happens when two forces act on an object in the same direction
- describe what happens when two forces act on an object in opposing directions

Materials:

Procedure

Initiation:

This portion of the lesson will be dedicated to helping students begin to
understand how forces act on objects. A book will be placed in the center of the
table, with students gathered around. Each of the three tables will beesded
separately as to control the situation. The other students will work on defining
the key terms from section 1 and answering 1) b and c, and 2) a. Then, the
students will be asked to (one or two at a time) demonstrate several behaviors of
the book lased on applied forces.
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For example:

1. One student will be asked to move the book. Ask:

G5AR UKS 06221 Y20S 06SOlFdzasS 27F | LldzaK

G22dzd R GKS 0221 KIF@S Y20SR ¢AGK?2dzi
G2 KId R2 S OFff GKINY LIBAXKS 2OS Kz €

B
2

G2 KId RANBOUIAZ2Y ¢l a GKS F2NOS | LILX AS

2. Ask another student to do the opposite, (push or pull) of what the last
student did, then ask them what direction the force they applied was in.
3. Ask a pair of students to pull on the book lightt opposite directions

G2 KFEG gla 0KS RANBOGAZ2Y 2F GKS T2NDS
42 K& RAR GUKS 06221 adle lfyz2ad Ay LI |

4. Ask a pair of students to pull lightly on the book in the same direction

G2 KFEG gla 0KS RANBOGAZ2Y 2F GKS T2NDS

G2 Ké KRSA P21 Y20S GKAAa GAYSKE
5. Ask one student to push lightly on a book, and the other to push a little
harder
G2 KFEaG gl a
G2 K& RAR GKS 0 tt Y20S S@Sy
Development:

Looking at picturesfavhat just happened On the board, we will go over
several force body diagrams demonstrating what the students just did to the book.
Refer to examples above. Then consider a specific example looking into several
situations addressed above with actualwes for force.

1 Draw the situation where two students push together in the same direction
on a book, but with different amounts of force. Say one student pushes
with 3N of force, and another pushes with 7N of force. What isNE&
FORCHEcting on the bok?

1 Draw the situation where one student pushes lightly on a book, and

A2y 2F (KS FT2NDS
A 0 K

FYy203KSN) a0dzRSYy & LlJzaKSa KFENRSNI AY GKS

to get them more engaged. If one student pushes with 5N worth of force,



3.1 Appendix Unit ard Lesson Plans

and another student pushes with 8N force, which way will the book
travel? What is th&lET FORGIEting on the book? How would we draw
that net force?

9 Draw the situation where two students push equally on a book with 5N in
opposing directions. Where does the book move? What ilNBEFORCE
acting on the book?

Closing:

Hand out the worksheet to follow up the activity done on the board. This
gAftf 0S dzaSR la |y lFaaSaavySyd 2F GKS ai
assigned as homework if no time remains.
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CONTINUATION ON FRICTION

Outcomes CoveredN/A
Merit: Notebook

Prerequisite Knowledge:

Students must have read Section 2 covering friction, sliding friction, static friction, rotating
friction and fluid friction. Students wilave also defined the key terms above, demonstrating

at least a basic knowledge of their definitions. Students will also have completed the lab during
the previous day covering an active measuring of sliding friction on several carts carrying
varying masss. The students will have graphed their results and answered several key
guestions during class the previous day.

Instructional Objectives
Students will be able to:

- understand that friction is affected by 2 factors

- recognize the four types ofi€tion commonly encountered

- understand how friction both helps them in their daily lives and can sometimes make
things more challenging through examples

- Be able to draw a very simple frd®dy diagram of forces acting on objects both static
and in notion.

Materials:

N/A

Procedure

Initiation:

Class will begin by going over the lab completed in class during the previous

f Saazy SydAGt SR a{ftARAY3I CNAROGAZ2Y LYy@Sa
completed labs for grading.

Development:
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The actial lesson will begin with a few brief notes on friction. Students will be
asked to take out their notebooks and refer to the board.

Smooth surfaces produce less friction than rough surfaces
Amount of friction depends on 2 things:

o How hard surfaces pusbgether

o How rough or smooth surfaces are

- In other words, if a 50 Ib weight is dragged versus a 2000lb weight, the
2000Ib weight will have more friction resisting it because the force due to
gravity is greater

- Four Types of Friction:

o Static Frictiorg Fricion acting on nofmoving objects; causes you
to have to use extra force to get the object moving.

o Sliding Frictiorg Occurs when two solid surfaces slide over one
another¢ Sneakers have rubber soles to increase sliding friction so
0KSe& R2y Q0 af ALl

o RollingFrictiong Friction that resists a wheel or similar object from
moving

o Fluid Frictiong Occurs when a solid object moves through a fluid (air,
water, oil, etc.) Air resistance is an example of fluid friction.

A worksheet will then be gone over togetheithvthe students, explaining the
method to solve 3 fredody diagram problems.

The students will then be given a similar worksheet to complete themselves in
class, using what they just learned as a guideline for the method to solve.

Closing:
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INTRODUCTION TO GRAVITY

Outcomes CoveredN/A
Merit: Notebook

Prerequisite Knowledge:

Students will have covered Sections 1 and 2.1 on Forces and Friction, as well as a basic
understanding of how gravity acts. Thisould be sufficient previous knowledge to help them
interpret the more technical aspects of gravity

Instructional Objectives
Students will be able to:

- understand that friction is affected by 2 factors

- recognize the four types of friction commigrencountered

- understand how friction both helps them in their daily lives and can sometimes make
things more challenging through examples

- Be able to draw a very simple fré®dy diagram of forces acting on objects both static
and in motion.

Materials:

N/A

Procedure

Initiation:

Class will begin with handing back the graded lab assignments from the previous
day. Then, students will be asked to take out their homework on forces and
friction from the night before to be checked, and then gone over in class. | will go
around with aclipboard to check to make sure the students have completed their

homework, and then as a class we will cover the correct answers and approaches
for the worksheet. The homework assignment will then be collected.

Development:
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The lessonongravitywilBb3 Ay o6& 3JI2Ay 3 20SNJ GKS 62 NJ
I 62dzi DNJ OA (& dé CKAA ¢62N] aKSSG g1 a 3IA
where the students stood on their understanding of gravity. Major

misconceptions will be addressed so that the studentgehthe right information

before they begin to learn new concepts about gravity.

a
%

The lesson will then move to a series of PowerPoint notes on introductory

concepts concerning gravity. The students will take notes on the material in their
notebooks.
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b92 ¢hbQ{ CLw{¢ [!2 hC ahdc¢LHh

Frameworks CoverediN/A
Merit: Notebook
Prerequisite Knowledge:

Students will have covered Section 1: Force, and Section 2: Friction and Gravity
prior to this lesson. Students wilkklsamiliar with the concept of balanced and
unbalanced forces as well as how these concepts relate to motion. Much time

has been spent on the concept that if the net force on an objextisthe
202S000Qa Yshanhe2Manystiderits cohiseraet force ofzerowith a
stationary body, as opposed to a body with a constant velocity. Therefore a lot of
time has been spent to debunk these misconceptions, which will aid in their

dzy RSNRGFYRAY3 2F bSgiliz2yQa CANRG [le 2F

Instructional Objectives
Students will be able to:
-dzy RSNRUOFYR ¢6KIF0O bSsi2yQa CANRBRO [ 6 Y
- define inertia
- understand what inertia depends upon
- recognize that in order to change an objects motion, a force must act
upon it
- identify thoseforces

Materials:

1 Wooden Carts
1 200g Cylindrical Masses
9 Books

Procedure:

Initiation:
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[ flraa gAfft o0S3IAAY o6e GF1Ay3a YSNRGA |yR C
9aaleatd 6KAOK gl a K2YSg2N] FNRY GKS LINE
finalize an essay they had been working on which details the free fall of a ball

dropped above thearth and above the moon, taking into account air resistance

(or lack thereof), terminal velocity, and acceleration.

Q)¢

{GdzRSyGa ¢Aft GKSY 06S LINBLILISR F2NJ GKS
0KS YlFI22NAGe 2F (KS RIFeQa Oflaao

Development:

This dscovery activity will involve a wooden cart, a mass, and a book. A mass will
be placed on top of cart, which will be rolled into a book by the students. Before
the activity begins, students will be asked to formulate a hypothesis predicting

the behaviorof the cart and the mass before, during, and after contact with the
book.

Students will then break off into groups of two students, come up by tables to get
their materials, and then be asked to follow the procedure and perform the
experiment several mes until they feel they have a full grasp on the behavior of
the objects involved. Then, students will return the materials and return to their
seats to work in their lab groups to answer a set of gabtquestions. These
guestions will get students tmake connections between what they saw and
bSéliz2yQa CANBGO [l ¢ 2F Y2GA2y O ¢ KS 1j dzS 3
inertia and make relations to what role inertia played in the motion of the cart
and the mass on the cart. (A copy of the questioinkh& given to you tomorrow
morning before class because they need to be reviewed with Mark Sutphen
before | present them to the clagsassuming class is held)
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Closing:

Provided there is time, the lab quéshs will be reviewed and discussed, and

several other realife examples of similar situations will be introduced to the
students in order to make connections to these principles in their daily lives. For
example, students will be asked to describe wihappens to passengers in a car
when it stops quickly. This is an example that many students have likely
experienced before, and will be able to make a connection to.

hyOS &dddzRSyida NBaALRYR gAGK GKS tA1Ste |
theseal 6 St G adG2LJa GKSYZ¢ @2dz OFy 2y O0S |3l A
quicklyred S OKAYy 3 (KAa O2yOSLIiE GKS aiddzRSyl:
Law explains what is happening in the car. Now, hopefully students will be able to
respondwithsomeK Ay 3 £ A1S da¢KS LI aaSy3aSNa 1SSLI
iKS dzyoltlyOSR F2NOS SESNISR o0& GKS ast
O2y Of dzaA2yY AYYSRAFGStEZ GKSY NBFSNI I3l A
proper direction.

Another example tht can be related to the concept of inertia is the example of a
tablecloth being swept out from under a set table of plates and glasses which all
students have likely seen in a cartoon in their childhood, but never necessarily
thought about the realife forces acting here. Given time, it would also be
excellent to be able to demonstrate it in class with beakers and a piece of cloth
material, illustrating that a heavy watditled beaker will not move due to its
inertia, whereas a feather with little inaet will move with the cloth.

Homework:

Readpb5dbn 0bSgi2yQa {SO2yR [lg 2F aziA2y0
on page 54.
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9l wel Qf {9!'{hb{ [!
Frameworks CoveredN/A

Merit: Pencil and Notebook

Prerequisite Knowledge:

Students will have covered SectiorEarth in Space, involving how the earth
moves including rotation and revolution. They will also be familiarized with the
tilted axis of theearth, and particularly in how this affects the seasons. This is
also a discovery lab, so the students can make some inferences of their own.
Students have also been briefed on the lab so that they come to class prepared
for the lab.

Instructional Objecives:
Students will be able to:
-Makel y SIF NI Kkadzy Y2RSf (2 206aSNBS (KS
on the seasons
- Observethe effect that different angles of light has on the amount of
energy at various places on the model
- Infer the amourn of heat received by the model during different times of
the year
- Predictthe time of year when the model receives the most/least amount
of energy

Materials:

i Books

Flashlights

Paper

Pencil

Protractor

Toothpick

Plastic sheet with grid lines

=2 =2 =4 4 A A
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1 Styrofoam b#s mounted on sticks
Procedure:

Initiation:

Class will begin by collecting the homework from the previous night, taking
attendance and merits. Then the class will move toward introducing the lab to
the students and handing out the Lab Report Worksla®t going over

procedure briefly. This will take no longer than 7 minutes, considering all
instructions are clearly included in the Lab Report Worksheet. A few of the more
difficult portions of the lab will be visually demonstrated for the students s th
they will be able to imitate the activity without confusion and with a better
understanding.

Development:

¢tKAa fFro gAff 0S dzaSR (G2 AftfdzZAGNIGS (2
affects the light received by Earth as it revolves arouredsiin.

See attached worksheet for Procedure.

Closing:

With about 8 minutes of class remaining, | will ask students to bring all lab

materials up to their respective boxes and return quietly to their seats to continue
working on their lab worksheet. Blis time hopefully all students will have

completed the experimental portion of the lab and will be working on answering

the questions for their report. Anything remaining on the report will be assigned

for homework. About 3 minutes beforetheendéft 3a > L @At 3ISG
attention and try to sum up what was learned today. This will hopefully provide

for a milder exit from the class, and will serve to wrap up their memory from the
experiment.

Homework:
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Finish Lab Report for tomorrow
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POTENTIAL AND KINETIC ENERGY

Frameworks CoverediN/A
Merit: Pen or Pencil
Prerequisite Knowledge:

Students will havepent time in class both observing and practicing with

examples illustrating the concepts behind potential energy. Students will have
observed a demonstration involving a mass being hauled up by a pulley to a

known height. They were then shown how you calculate the potential energy

of that object based on knowing its height and mass, as well as the acceleration
force due to gravity. More importantly, students were shown the practicality
0SKAYR OFftAy3a GKAA | F2 NMal®thegrdbndS NH & ¢
on top of a cup. The cup was crushed, demonstrating the work done to the cup

by the mass as it fell after it had accumulated potential energy.

The students then duplicated this activity in a similar fashion in lab groups, with a
few aubtle variations. They had a scale to measure the force in Newtons that they
applied to the rope in order to pull the mass up a certain distance. They were
then able to calculate the work that they did on the mass to give it that potential
energy. Thipractice will prepare them for the theoretical calculations they will
perform during the activity.

Instructional Objectives:
Students will be able to:

- Calculate the Gravitational Potential Energy of an object

- Understand what GPE means

- Calcul#e the Kinetic Energy of an object and understand how it relates to
the objects velocity.

- Understand that as a body falls toward earth, its GPE decreases as its KE
increases up to terminal velocity

- Use the relationships between Mechanical EnergyetiarEnergy and

A 30
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Potential Energy to solve between the three

Materials:

1T N/A
Procedure:
Initiation:
/1 aa oAttt o0S3IAY o0& GlF1Ay3a YSNRAGA YR C
9aaleéeaé¢d gKAOK gl a K2YSE2N] FNRY tol KS LINE
finalize an essay they had been working on which details the free fall of a ball

dropped above the earth and above the moon, taking into account air resistance
(or lack thereof), terminal velocity, and acceleration.

Students will then be prepped foKtS & K2 NIi &
0KS YIF22NARGE 2F GKS RIe&Q

Q)¢
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Development:

This discovery activity will involve a wooden cart, a mass, and a book. A mass will
be placed on top of cart, which will be rolled into a book by the studeBefore

the activity begins, students will be asked to formulate a hypothesis predicting

the behavior of the cart and the mass before, during, and after contact with the
book.

Students will then break off into groups of two students, come up by tablget

their materials, and then be asked to follow the procedure and perform the

experiment several times until they feel they have a full grasp on the behavior of

the objects involved. Then, students will return the materials and return to their

seats towork in their lab groups to answer a set of pteb questions. These

questions will get students to make connections between what they saw and
bSsghG2yQa CANROG [l8 2F Y2UA2y O ¢ KS | dzS &
inertia and make relations to vat role inertia played in the motion of the cart
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and the mass on the cart. (A copy of the questions will be given to you tomorrow
morning before class because they need to be reviewed with Mark Sutphen
before | present them to the clagsaassuming class held)

Closing:

Provided there is time, the lab questions will be reviewed and discussed, and
several other realife examples of similar situations will be introduced to the
students in order to make connections to these principles in their daily. liFes
example, students will be asked to describe what happens to passengers in a car
when it stops quickly. This is an example that many students have likely
experienced before, and will be able to make a connection to.

Once students respond withtifleA {1 St & ' ya8SNI GKI i a¢KS L
0KS aSraoStd adz2Lla GKSYZé &2dz Oy 2y O0S
quicklyred SI OKAy 3 GKAA O2yOSLIis (GKS addzRSyll:
Law explains what is happening in the carwiNbopefully students will be able to

NBaALR2YR ¢6A0K a2YSUOKAYy3I tA1S G¢KS LI aasSy
GKS dzyolftl yOSR T2NOS SESNISR o6& GKS asit
O2y Of dzZAA2Y AYYSRALF UGSt ez O kGdethadiFteN | I A

proper direction.

Another example that can be related to the concept of inertia is the example of a
tablecloth being swept out from under a set table of plates and glasses which all
students have likely seen in a cartoon in their choloé, but never necessarily
thought about the realife forces acting here. Given time, it would also be
excellent to be able to demonstrate it in class with beakers and a piece of cloth
material, illustrating that a heavy watditled beaker will not movelue to its

inertia, whereas a feather with little inertia will move with the cloth.

Homework:
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Readp5dn o0bSgiliz2yQa {SO2yR [l¢ 2F az2iAz2y0
on page 54.
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Unit Objectives

Students will

=

= =4 =4 4 -4

Be ableto recognize an accelerating body both visually and graphically
Understand the difference between velocity and acceleration
Be able to interpret and recognize the difference between:
0 Acceleration vs. Time Graphs
o Velocity vs. Time Graphs
o Position vs. Timer@phs
Be able to recognize the difference between constant and-cmmstant acceleration
Understand that the force of gravity is constant acceleration
Be able to recall and recognize formulas for motion
Recognize the difference between a scalar quantity arvector
Be able to apply formulas for motion in order to solve a problem
Understand that gravity acts on all objects with the same acceleration regardless of
mass or volume
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Frameworks Covered

Introductory Physics, High School

1. Motion and Forces

1.2 Distinguish and contrast vector quantities (e.g., displacement, velocity,
acceleration force, linear momentum) and scalar quantities (e.g. distance,
speed, energy, mass, work).

1.3 Create and interpret graphs of 1 dimensional motion, sischosition vs. time,
distance vs. time, speed vs. time, velocity vs. time, and acceleration vs. time
where acceleration is constant.
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Part 1:

Velocity and Constant Acceleration

Objectives:

1 Get students thinking about the technical definitionsvetocity and acceleration

1 Begin presenting graphs of motion and get students to be able to explain what is
occurring in varying graphs of position, velocity and acceleration

1 Introduce the basic equations of calculating position, velocity and acceleration

Activator:

T tNBaSyd G2 GKS Oflaa 3ISYySNIf JjdSadAazya
I OOSt SNI A2y KE
1 This is intended to get them thinking about what they already know about these terms,

and to hopefully bring out some misconceptions and/or asses©thel 8 8 Q&4 dzy RS N&

of the topic

Development of the Topic

1 Wrap up the discussion and provide the students with more technical definitions, i.e.;
velocity is the change in position of an object over time, and acceleration is the change
AY Fy 2lacigderitife IS

T t248 G(KS |jdSairzys /1y @St20AdG8 068ScyS83t i

many students will likely say no, as they have never seen a car-&anmgph

1 There will likely be a confusion among students as to the difference leztwige scalar
guantity of speed and the vector that is velocity

1 Clarify that a vector has both a magnitude (i.e. 50mph) and a direction (in the case of a
straight line, + o depending on the orientation of the axis.

1 b2g LR&S GKS I dzS &l Ac2S, yad 31yl AFOCEKEE SeNGE S ARG dzR §

quick to jump to saying no, but they will likely be unclear as to why it can be negative
1 Explain how negative acceleration would be slowing down over time as opposed to
positive acceleration
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Notes
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in preparation for solving problems

1 v=w+at (constant acceleration only)

1 Here, acceleration is the constant rate of change of velocity, t being the time interval
over whichthe motion occurs. Therefore the product of a*t is the total change in
velocity from t=0 to #na

1 That being the general equation for velocity, we now explore the equation for position
at any given time

T x=x+wt +% at? (constant acceleration only)

1 Help the students understand thag and \ are the quantities for position and velocity
at time t=0, in other words, at the very beginning
T V*=w +2a(x¢ %) (constant acceleration only)

T X¢X=((6+ V)2t

Closing and Example to Shépplications

1 By now it is likely that the students are a bit done with board work, so it is a good time
to switch gears and give them an example
1 A good example that will show them how the formulas are used would be as follows:

A motorcyclist heading westogvn the mass pike accelerates after he passes the exit for
Millbury. His acceleration is a constant 4.0 fn/At time t=0 he is 5.0m west of the exit,
moving west at 15 m/s. Find his position and velocity at the time t=2.0s

1 Take the signpost as the oirgof the coordinates (i.e. x=0) and demonstrate that for
O2y @SyASyO0SQa al 1Sz 6S oAt asSt SOod esSad |
motorcycle is 5.0m positive x and & 15m/s. The constant acceleration has already
been defined as 4.0m?s

1 Show that the knowns are t,px a, ¥ and the question asks us for x at t=2 and v when
t=2

f 1al GKS &adGddzRSyida G2 GKAYy1l Fo2dzi oKIFG Sljdz (
might be able to use to solve the problem

f Solution: (guide the students througktS LINP OSaax odzi S GKSY ali

0 Xx=x+ \bt+§at2

0 x=5.0m + (15m/s)(2.0);64.0m/<)(2.0sf
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0 X=43m
1 This shows that the motorcycle is 43m past the exit ramp after 2 seconds
0 v=\+at
0 v =15m/s + (4.0mf3(2.0s)
0 Vv=23m/s
1 This showshat the velocity after 2 seconds is 23m/s

Assignment

1 Read Pg 585, section 2.4
1 Pg.712.21, 2.23, 2.25 to be discussed in class afterward
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Part 2:

Freely Falling Bodies

Objectives:

1 Students wilunderstand that gravity acts on all objects witie same acceleration
regardless of mass or volume

1 Get students to recognize that a body acted on by gravity is an example of a body under
constant acceleration

1 Students will be able to solve problems involving free fall using the equations of motion
they already know

Activator:

A

T t2al8 GKS F2fft2¢Ay3 ljdzSadAizya G2 GKS addzRRSy
ones? Discounting air resistance, what do you think? What evidence in your
SELISNASYOSa R2 eé2dz KIFI@S (2 &dzZJ2 NI @&2dzNJ NB

Developmat of the Topic

T 5A40dzaa DIfAfS2Qa odzZ £t SG yR Olyyz2yolft SE
1 Students might want to see for themselves this somewhat difficult to believe concept. If

you were to take a shegput in one hand, and a marble in the other, then drop them

either indoors or out, you could demonstrate to the students that the two objects hit

the ground at the same time confirming the theory. You can even offer for some of

the other students to release the two objects at the same time and get themselves

involved.
1 Show a picture such as photo 2.21
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A multi flash photo of a freely falling ball. The photograph
is taken with a stroboscopic light source that produces a
series of intense flashes at equal time intervals. Each flash
is so shor{a few millionths of a second) that there is little
blur in the image of even a rapidly moving body. As each
flash occurs, the position of the ball at that instant is
recorded on the film. Because of the equal time intervals
between flashes, the averagelocity of the ball between

any two flashes is proportional to the distance between
corresponding images in the photograph. The increasing
distances between images show that the velocity is
continuously changing; the ball is accelerating downward.
Caretil measurement shows that the velocity change is the
same in each time interval, so the acceleration of the freely
falling ball is constant.
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falling has constant acceleration due to gravity
T ¢KSNEFT2NBx AdGQa 2dzad F aLISOAlLE OFLasS 2F gKI

Example

1 A marble is dropped from the Leaning TowePdfa. It starts from rest and falls freely.
Compute its position after 3s. You drop the marble 50m off of the ground, has it hit the
ground after 3s?

f hdzNJ 2NRAIAY GAff 06S 2dzNJ adFNIAYy3 LRAYyGZ | yR
negative baig downward. Here is what we know:

0 Yo=0
o =0
0 a=-g=-9.8m/¢
T 1 SNBQa ¢KIG ¢S syl G2 1y26Y
0 VY3
0 V3

T y=y+wt+sat
y:O+0£0@§
y=-44.1m

1 So, the response is, no, the marble has not hit the ground after 3 seconds

1 However, what if we wated to find how long it would take the marble to hit the ground?

T y=y+ \bt+%at2
y :% at?

220

)

t

20
()

t=

2(50)
958

t=23.19s

1 So as you can see, it would take 3.19s for the marble to hit the ground.

1 Going back to how two objects fall at the same rate regardless of how heavy they are.
We can now easily show that this is true by simply examining the equations used and
asking ourselves a couple of questions: What if instead of dropping a marble, we

t=

A 42
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dropped a slab of granite weighing 2000lbs. If we ran through the same calculations as
we did with the marble, we would find that the granite also hits the ground after just
3.19s. If we look at the equation, we notice that there is no component for mass,
volume or density, which are the only characteristics that are different between the
marble and the huge hunk of granite.
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Name: Date: [

Motion Along a Straight Line

H 20m

1. A car comes to a complete stop at a stop sign. The driver notices that the traffic light
50m away is still green, arsfarts drivingrowards it with a constant acceleration of
3m/s®>. The light will turn red just 6 seconds after he stopped at the stop 3iill the
driver make it through the light before it turns red? How long does it take him to reach
the set of lights?
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2. A hot air balloonist rising vertically with a constant velocity of magnitude 5m/s releases
a sandbag at an instant whendhballoon is 40m above the ground. After it is released,
the sandbag is in free fall.

A) Compute the position and velocity of the sandbag at 0.25s and 1s after its release.
B) How many seconds after its release will the bag strike the ground?
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Activity

Materials:(per group of students)
I Motion Sensor
Computer with software to record from the motion equipment
Il GySNFé¢ olFff 62yS az2Fiad Syz2dzaK yz20G G2
Tape measure

= =4 4 =

Masking tape
9 Notebook for recording data

Procedure:

1 Students will be asked to set up their motion detectors to their computers, and
then test to make sure they are working

91 Students will then lay the masking tape on the wall, using the tape measure to
mark off several intervals

1 Students will drop tk nerf ball from increasing heights from the sensor,
recording the velocity, and duration of free fall.

Report
9 Students will be asked to report their findings
9 The goal is to make sure students were able to calculate the acceleration to be
constant at9.8 m/s

1 If the students acceleration varies from 9.8 Mhey will be asked to account
for the margin of error ( resulting from air resistance, sensor error, etc.)
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Chapter 2

Solids, Liquids, and Gases

e —eee, /

—

s

'ﬁSection 1: States of Matter

*Matter is classified into 3 familiar
states, and 1 unfamiliar state
*Solids
eLiquids
*(Gases
*Plasma
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—_—

- Solids
*Have a definite shape

*Have a
definite
volume

S—

" Particles in a Solid

*Very closely packed
*Very Organized

*Do not
move much

*Only vibrate
in place
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;-/

Types of Solids

* Crystalline Solids * Amorphous Solids

» Repeating Pattern » No specific
of particles pattern of
particles

S ——

*No definite
shape

oDefinite
volume




P.1 Appendix Power Point Lectures

~ Particles in a |_|qu|d

*Closely
packed
together

*Move freely

»Take shape of
container

- Properties of Liquids

*Surface *Viscosity
Tension
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“Gases
*No definite
shape

o NO d@ﬁnite
volume
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Section 2:

Changes of State

Chapter 2

Melting

Melting — Substance goes
from Solid to Liquid
Melting Point —
Temperature when a
substance melts
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Freezing — Substance goes
from Liquid to Solid
Freezing Point is the same
as melting point (Freezing
is the reverse of melting)

Sublimation

Sublimation occurs
when a substance goes
straight from a solid to
a gas without becoming
a liquid first
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Condensation — gas is
cooled below boiling
point and returns to
liquid state

Boiling occurs when all the
liquid is heated to Boiling
Point so that bubbles of
vapor form and rise to the
surface and escape as gas
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Vaporization that only
takes place on surface
When molecules get extra
energy from sun or air,
they escape as a gas
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GRAVITY

UNIVERSAL
GRAVITATION

EGravity is the force
that pulls objects
toward the center of
the earth

57
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UNIVERSAL
GRAVITATION

= The law of universal
gravitation states that
the force of gravity
acts between all
objects in universe

FPACTORS AFFECTING
GRAVITY

=Two factors:
sMass of the objects

mDistance between
objects
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