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.Sfanc\‘wj CEM in front of motioa dedechy

“Predict what a position vs. time graph would look like if you
are standing still about 1 m in front of the motion detector.”
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| predicted that... Q
y s
| ! : £ ¢ +ime (9)
Since | started 1m in front of motion ? '
detector, the position would start at m > 0
O O Motion detector
Because | was standing still at 1m \ ¥ Person
away, my position would not change \“—“l
over time Im

The slope of the position vs. time function
would be 0 since the position isn’t
changing over time

Given Pi= Ps ) oo\ veloc’\+]|= Be twnsffi- 0 D\f}LV\SS'\.O A

Ab o — £ t:ta

| realized that....

K‘e SVL ' 12 persov\o\\ Being Tm away from

detector, the slope would be

When the experiment was run... positive as my position is
The rate of change was constant, +1m away.

meaning the position didn’t change over When standing still, my
time movement is nothing and

The slope of the was function 0, because therefore constant.

the position didn’t change over time _
Because my movement is

ﬁﬁM"} nothing, the rate of position

The initial position was slightly
vs. time would be zero.

different than the graph of my
prediction, because where | started

was inconsistent with my prediction. C \0\55 Our class realized
that...
[
CDV\L'V\S\ oV The line on the position vs.

time graph wouldn't be p=0,

Overall, when an object isn't moving the slope of the position vs. time graphis =~ ©€cause we are not at the
zero. Regarding the position of the object, when an object is positioned in front =~ location of the detector, but
of the observation point, the graph regarding the objects position cannot be at in front of it.

the observation point. This concept is important because it describes the

situation of lack of motion and how this affects the position vs. time graph of an

object. When comparing the slopes of the P vs T graph and V vs T graph

regarding a steadily moving object, the P vs. T graph's slope will have a

magnitude > 0. For V vs. T, the slope will have a magnitude = 0. The graph

produced from the experiment closely matched the graph of my prediction.

Since the only discrepancies were the inconsistency in the positive position, |

was confident in the evidence validating my reasoning.

The major misconception one needs to look
out for is that the position starts in front of the
motion detector not at it, so the graph has to
start at P>0.

My confidence about this content is 5/5

| have no further questions
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“Predict what a position vs time graph would look like if you started close to the
motion detector and walked slowly and steadily from the motion detector.”

$
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P re TWiniKin 2
;é—/./P/
| predicted that... 2 ﬂ°
Moving steadily, the rate of change would be constant € 9o time <)
Since | started close to the motion %
detector, the position would start at \
m>0 74
Walking away and therefore increasing @ Motion detector ¢ s Direction

position, the Elope, of the position vs. time
function would be positive.

Walking slowly and steadily away from the motion

g”e;%’;or, the slope, of the function would incline

§ Starting position of person — Magnitude of velocity
;( Ending position of person

1 F?‘P\ +P = -\-velocji—y

: o = 4P
Griven Pa>e, oo \mlou'\—b’z{) Then % "6(— e

Ceom|ts Discunssion

When the experiment was run...

Pe,rsom\\ | realized that...

When moving steadily, the
ratio of the position vs. time
would be the same at any
point.

The rate of change was constant

The slope of the function was positive,
because as time passed while we moved
away from detector, the position increased

The initial position was slightly different from

the graph of my prediction, because where | 6(‘0\/\,? Since | was walking faster away from the

started was inconsistent with my prediction.

detector than | anticipated, my graph didn’t

perfectly match that of the experiment.

The slope was slightly different from the graph
of my prediction, because how | moved was
inconsistent with my prediction.

The slope of the function was closer to 0,

C\D\S& Communicating about slope in terms of

meaning that its incline was relatively smaller. how much inclined and declined, is useful
in describing the magnitude of the

CDV\L' V\S'\ OV velocity

Overall, when moving slowly and steadily away from the detector, the slope of the
function is positive due to the position to detector increasing over time. When moving
slowly, the slope of P vs. T function is less steep. This concept matters because it
describes to us how increasing position affects the ratio of the P vs. T function.
Specifically, increasing position makes the ratio positive. Also, the faster the position
increases over time the more positive the ratio is. When comparing the slopes of the P
vs T graph and V vs T graph regarding a object with increasing position over time, the
P vs. T graph's slope will have a magnitude > 0. For V vs. T, the slope will have a
magnitude = 0. The graph produced from the experiment closely matched the graph
of my prediction. Since the only discrepancies were in the inconsistency of starting
position and a slight difference between slopes, | was confident In the evidence
validating my reasoning.

The major misconception is associating the word away with negative and therefore
decreasing slope. It's important to model the situation explicitly and not take word
choice for direct meaning.

My confidence about this content is 5/5

| have no further questions
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“Predict what a position vs. time graph will look like if you start near the motion detector and
walked away from the motion detector at a fast steady rate.”

P reThinkKin 3.

| predicted that...
Moving steadily, the rate of change would be constant

Position (m)

th ta +ime ()
Being close to the motion detector, the
position would start at m > 0

Walking away from detector, the slopesof the o % %

position vs. time function would be positive. \
/
Walking fastly and steadily away from the motion¢} Motion detector < 3 Direction
detector, the slope of the function would incline § Starting position of person i Magnitude of velocity
faster than slower. % Ending position of person
L +P .
. 0 o= AR s Pr — ) - = + velocir
C-'nUen %> t, SN \l(’/loc.('\'\_«) 2t ) N ——{9"’6(— e 7
Kesmn |14 stcv\ss‘or\
When the experiment was run... Persovw\\
The rat of ghange was constant | My prediction and the experiment
The slope of .the function was positive, graphs are the same type of function.
beeapse-gs {ime passqd whilerwe It's just that the slope when steadily
moved away, the position to detector , :
eTeRsed yvalkllng fast compared to walking slow
is quicker

The initial position was slightly different
from the graph of my prediction, because 6(‘0\/\.‘)

where | started was inconsistent with my . :
orediction. Moving steadily means that for

every point on the function, the P

The slope was slightly different from the vs. T ratio is the same

graph of my prediction, because how |

moved was inconsistent with my
prediction. C \0\55
The slope of the function was larger, The slope of the this graph inclined

meaning that its incline was larger than more than traveling slower.
the slow-moving graph.

Conglnsiovy

Overall, when moving fastly and steadily away from the detector, the slope of the
function is positive due to the position to detector increasing over time. When moving
fastly, the slope of P vs. T function is more steep. This concept matters because it
describes to us how increasing position affects the ratio of the P vs. T function.
Specifically, increasing position makes the ratio positive. Also, the faster the position
increases over time the more positive the ratio is. When comparing the slopes of the P
vs T graph and V vs T graph regarding a object with increasing position over time, the
P vs. T graph's slope will have a magnitude > 0. For the V vs. T graph, the slope will
have a magnitude = 0. The graph produced from the experiment closely matched the
graph of my prediction. Since the only discrepancies were in the inconsistency of
starting position and a slight difference between slopes, | was confident In the
evidence validating my reasoning.

The major misconception is associating the word away with negative and therefore
decreasing slope. It's important to model the situation explicitly and not take word
choice for direct meaning.

My confidence about this content is 5/5

| have no further questions
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“Predict what a position vs. time graph would look like if you started away from the motion detector
and walked slowly and steadily towards the motion detector.”

G
A V)
Creth Mmn 3_ $
| predicted that... S @ B,
Moving steadily, the rate of change would be constant ¢ ¥ —_
. . [ €»> +ime ()
Being farther from the motion detector, \
the position would start at m > initial
position of walking away from motion O %
detector \é
Walking towards the detector, the . e
\Slope jof the position vs. time function ¢ Motion detector < »Direction
would be negative ¥ Starting position of person — Magpnitude of velocity

| _ g( Ending position of person
Walking slowly and steadily towards the motion

detector, the‘sloge[of the function would decline
slower than faster

: . _ AP KT "\D “P R -
C——nUen \03<th Mc}\‘\t@locwm— 2t then | {: ——_\6( L = Velbc,/i‘y

Kesn |19 D\scmesxor\

When the experiment was run...

The rate of change was constant p(’,fSDYW\\ When moving towards detector, my

The slope of _the function wa§ negative, position decreases over time,
because as time passed while we moved b T i |
toward the detector, the position to detector ecguse 1 m getling closer.

decreased

(2(‘0\/\.‘} My graphs are different with regard to
The initial position was slightly different from starting position and slope. These are
the graph of.my prgdiction,. because vyhgre I inevitably inconsistent with my

started was inconsistent with my prediction. predictions because | can’t control my

The slope was slightly different from the movement very precisely.

graph of my prediction, because how | C \0\55

moved was inconsistent with my The slope of the this graph declined less
prediction. than traveling faster.

The slope of the function was closer to 0,
meaning that its incline was relatively
smaller.

conglns{ovy

Overall, when moving slowly and steadily towards the detector, the slope of the
function is negative due to the position to detector decreasing over time. When
moving slowly, the slope of P vs. T function is less steep. This concept matters
because it describes to us how decreasing position affects the ratio of the P vs. T
function. Specifically, decreasing position makes the ratio negative. Also, the slower
the position decreases over time the less negative the ratio is. When comparing the
slopes of the P vs T graph and V vs T graph regarding a object with decreasing
position over time, the P vs. T graph's slope will have a magnitude < 0. For the Vvs. T
graph, the slope will have a magnitude = 0. The graph produced from the experiment
closely matched the graph of my prediction. Since the only discrepancies were in the
inconsistency of starting position and a slight difference between slopes, | was
confident In the evidence validating my reasoning.

The major misconception is associating the word toward with positive and therefore
increasing slope. It's important to model the situation explicitly and not take word
choice for direct meaning.

My confidence about this content is 5/5

I have no further questions
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look like if you start away from the motion
detector and walked towards the motion detector at a fast steady rate.”

memm&

| predicted that..
Moving steadily, the rate of change would be constant
Being farther from the motion detector,
the position would start at m > initial
position of walking away from motion
detector

Walking towards the detector, the O %

“Predict what a position vs. time graph would

Position (m)

sSlopejof the position vs. time function
would be negative

Motion detector Directi
Walking fastly and steadily towards the motion ¢  7Dmecion

Starting position of person —
detector, the slope,of the function would decline X gf di Magnitude of velocity
s ;( Ending position of person
faster than slower

< . AL AP ‘. F’?_P bP = - 3
Griven \93<e o A velociny = ZE ) then : W . veloc./i-y

> — £ - t
Kes 4 D\SL\A%&KOV\
When the experiment was run... PCfSOY\O\\ The bigger difference in my

prediction graph and the
experiment ‘s graph is the slope.
How | moved was different.

The rate of change was constant

The slope of the function was negative,

because as time passed while we moved

toward the detector, the position to (2
detector decreased 0

The initial position was slightly different
from the graph of my prediction, because
where | started was inconsistent with my
prediction.

The slope was slightly different from the graph of
my prediction, because how | moved was
inconsistent with my prediction.

| moved more fast in the actual experiment
than what my predictions showed

C \st The slope of the this graph declined more
than traveling slower.

The slope of the function was larger,
meaning that its incline was larger than the
slow-moving graph.

Conglnsiovy

Overall, when moving fastly and steadily towards the detector, the slope of the
function is negative due to the position to detector decreasing over time. When
moving fastly, the slope of P vs. T function is more steep. This concept matters
because it describes to us how decreasing position affects the ratio of the P vs. T
function. Specifically, decreasing position makes the ratio negative. Also, the faster
the position decreases over time the more negative the ratio is. When comparing the
slopes of the P vs T graph and V vs T graph regarding a object with decreasing
position over time, the P vs. T graph's slope will have a magnitude < 0. Forthe Vvs. T
graph, the slope will have a magnitude = 0. The graph produced from the experiment
closely matched the graph of my prediction. Since the only discrepancies were in the
inconsistency of starting position and a slight difference between slopes, | was
confident In the evidence validating my reasoning.

The major misconception is associating the word toward with positive and therefore
increasing slope. It's important to model the situation explicitly and not take word
choice for direct meaning.

My confidence about this content is 5/5

| have no further questions
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“Predict what a velocity vs. time graph would look like if you
are standing still about 1 m in front of the motion detector.”

PP&T\/\‘W\K\V\g

| predicted that...

—
sle
7

Vclooﬂ-z

Ju Ua
Not moving, my velocity would remain *>-E=z
constant and not change over time. ty €, time L)
O O Motion detector
Standing 1m in front of motion detector, the AN ¥ Person
Slope,of the velocity vs. time function \-———[
would be 0 I
GivenVi=Vi , ook velocd—] = ,ﬂ_i, Yvn S ¥=22M = O
A€ o — £, t,-4.

Reoin |+ 15CLNSSTON,

When the experiment was

un... P(’,f.SOYW\\ Standing still and not moving, my
THe ratalof chande|whs constant velocity started and remained at O
meaning the velocity didn’t change

over time

Standing still, the velocity was 0 since |

_ 7, 6{“0\/\% Velocity isn’t directly related to starting
didn’t change position.

' position

Conclnsiovy
Overall, when an object isn't moving the slope of the C \
velocity vs time graph is 0 and the velocity = 0. The 0\.55 : : :
initial position of an object isn't relevant when creating The velocity will start at zero and remain
velocity vs time graphs. This concept is important at zero, and wouldn’t be a positive
because it describes the situation of lack of motion and -
how this affects the velocity vs time graph of a moving Valu.e.' If a classmate predlcted_ g
object. When comparing the slopes of the V vs. T graph positive value, they are confusing

of a moving object and V vs. T graph of a still object, the position vs. time graphs and velocity vs
slopes are the same and the velocities are different. The time graphs

slopes both = 0 and for the still object, the velocity = 0, ’

and for the moving object the velocity £ «> 0. The graph

produced from the experiment almost exactly matched

my prediction graph, giving me confidence in the

evidence validating my prediction.

The major misconception is that the velocity would be
a positive value, and the slope would be 0. This means
that one is thinking in terms of a position vs. time
graph and not a velocity vs. time graph. Furthermore, if
the object is still, the velocity is zero.

My confidence about this content is 5/5

I have no further questions
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“Predict what a velocity vs time graph would |look like if you started close to the
motion detector and walked slowly and steadily from the motion detector.”

PmTV\'\v\meﬂ

v, ”

Moving steadily, the rate of change would be constant 3

Walking away from the detector, the slope %
would be negative. | associated the word \
7

“away” with negative.

¢} Motion detector < ¥ Direction
Walking slowly and steadily away from the motion | Starting position of person = -
detector, the slopg of the function would decline X Ending position of person
slightly.

— Magnitude of velocity

GivenPi= 5, ook velod&m = H, flen Y2 = =N \/elo(,?{-j
B3, o=t tita

Ke s | +6 D\sc\/\%'\bf\

When the experiment was run... |,
Walking away steadily (meaning the ratio of position pefso\f\ﬂ\\ It can be easy to confuse position

vs, time didn’t change over time), the velocity stayed and velocity graphs. Word choice
constant should be taken at direct value
Increasing my position over time by walking away, the without modeling.

velocity was positive

Grows

We talked about the differences
in our predictions. My groups
Walking away slowly, the velocity was less than predictions matched the

walking away fastly. experiment and mine didn’t
because of my perspective

The slope of the function was zero, meaning the
velocity didn’t change over time

Contlns{ oV

Overall, when moving slowly and steadily away from the C \0\55

detector, the slope of the function is 0 because the slope Our class realized...

of velocity with respect to time doesn’t change.The

initial position of an object isn't relevant when creating To describe the magnitude of
velocity vs time graphs. This concept matters because it constant velocity, we can't talk in
describes to us how constant velocity at a slow speed is terms of slope, because slope is 0

modeled. The graph produced from the experiment did
not match my prediction. When reading the problem |
associated the word “away” with the negative direction.
This meant that | was thinking of the velocity vs time
graph in terms of position.

when velocity is constant.

The major misconception is that the velocity would be
a negative value, and the slope < 0. This means that
one is thinking in terms of a position vs. time graph
and not a velocity vs. time graph. Furthermore, if the
object is moving away from detector at slow steady
rate , the velocity is zero.

My confidence about this content is 5/5

| have no further questions
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“Predict what a velocity vs. time graph will look like if you start near the motion detector and
walked away from the motion detector at a fast steady rate.”

P re TWinKin 3 i

I'predicted that...

=1
|

: : fivwe (s)
Moving steadily, the rate of change would be constant

Walking away from the detector, the slope
would be negative. | associated the word

*away” with negative. (4 ;/
\ y g O 9\ <

AN
: . : V4
Walking fastly and steadily away from the motion
detector, the slopg, of the function would decline ¢} Motion detector < yDirection
faster than slower. § Starting position of person — Magnitude of velocity

;( Ending position of person

2 . - AP :Fv‘\o\ L +P = + velocit
G—lUf,n \03>€J MCX\I@[OC(‘\'_\J zT)MV\ —-__‘Ca"‘e(— e 7

Kw%l/LHi D\SL\/\SS'\OV\

When the experiment was run...

Walking away steadily (meaning the ratio of position
vs. time didn’t change over time), the velocity stayed
constant

Personal The slope of the velocity
graph did not change.

Increasing my position over time by walking away, the
velocity was positive

The slope of the function was zero, meaning the _
velocity didn’t change over time CN\QV\.P We discussed constant
velocity and how the slope

doesn’t change.
Walking away fastly, the velocity was greater than 9

walking away slowly
C \0\55 The velocity of this graph is
greater than slower moving

conglns{ovy

Overall, when moving fastly and steadily away from the
detector, the slope of the function is 0 because the slope
of velocity with respect to time doesn’t change.The
initial position of an object isn't relevant when creating
velocity vs time graphs. This concept matters because it
describes to us how constant velocity at a slow speed is
modeled. The graph produced from the experiment did
not match my prediction. When reading the problem |
associated the word “away” with the negative direction.
This meant that | was thinking of the velocity vs time
graph in terms of position. This is wrong

The major misconception is that the velocity would be
a negative value, and the slope < 0. This means that
one is thinking in terms of a position vs. time graph
and not a velocity vs. time graph. Furthermore, if the
object is still, the velocity is zero.

My confidence about this content is 5/5

| have no further questions
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“Predict what a velocity vs. time graph would look like if you started away from the motion detector
and walked slowly and steadily towards the motion detector.”
g

§

VCIooH-;z (

PPe.T\n‘megl

+\e Ls)

| predicted that... .

Moving steadily, the rate of change would be constant

Walking towards the detector, the slope O % g/
\é AN

would be positive . | associated the word
“toward” with positive.

¢} Motion detector < 3 Direction

Walking slowly and steadily toward the motion Star_ting pos_if‘ion of person — Magpnitude of velocity
detector, the slope of the function would incline % Ending position of person
slightly.

'69’6(— t

K@SVLHS D'\scv\gs'\or\

When the experiment was run...

C"'\'VW\ \03< ‘O:J Mc}\|velocikm= %—EE) Tven ! Fa “P\ i = = veloc] 1-7

Slowly walking towards, the

Walking toward steadily (meaning the ratio of position P(’,ﬂSO\f\O\\ velocity is less than moving faster
vs. time didn’t change over time), the velocity stayed and it’s direction is negative

constant

Decreasing my position over time by walking towards, t
velocity was negative.

@NV\.P Walking toward meant
that my position

The slope of the function was zero, meaning the decreased over time

velocity didn’t change over time

Walking toward slowly, the velocity was less than C \0\{;5 The velocity of this
e llAng Tl by graph is less than faster
moving

Conglnsiovy

Overall, when moving slowly and steadily toward the
detector, the slope of the function is 0 because the slope
of velocity with respect to time doesn’t change.The
initial position of an object isn't relevant when creating
velocity vs time graphs. This concept matters because it
describes to us how constant velocity at a slow speed is
modeled. The graph produced from the experiment did
not match my prediction. When reading the problem |
associated the word “away” with the negative direction.
This meant that | was thinking of the velocity vs time
graph in terms of position. This is wrong

The major misconception is that the velocity would be
a positive value, and the slope > 0. This means that
one is thinking in terms of a position vs. time graph
and not a velocity vs. time graph. Furthermore, if the
object is still, the velocity is zero.

My confidence about this content is 5/5

| have no further questions
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“Predict what a velocity vs. time graph would look like if you start away from the motion
detector and walked towards the motion detector at a fast steady rate.”

P re TWinKin 3

—
o

§

y (%

3
. g
| predicted that... Ty
Moving steadily, the rate of change would be constant
e A
Walking towards the detector, the slope
would be positive . | associated the word 0 ” X
“toward” with positive. e
Walking fastly and steadily toward the motion ¢ Mot dptetstar™ < yDirection
detector, the slopg, of the function would incline ¥ Starting position of person — Magpnitude of velocity
faster than slower. k Endlng pOSitiOl’l of person
C——;]Uf,n \03<Q o\ \/@locih,) = %TP) Then : —Eli = ;—‘ = = velodit
‘/ '£9 — '6 ( t
Keon |4 D :
WIS SLUSSTON
When the experiment was run...
Walking toward steadily (meaning the ratio of position PCV.SOYW\\ Fastly walking towards,
vs. time didn’t change over time), the velocity stayed the velocity is greater
constant )
than moving slower.
Decreasing my position over time by walking towards, the ﬁ
AR RS T g g S fOWS  Walking toward faster
The slope of the function was zero, meaning the meant that my posmon.
velocity didn’t change over time decreased faster over time.
Walking toward fastly, the velocity was greater than C \9\55

walking toward slowly The velocity of this graph is

greater than faster moving
slower

Conclnsi oy

Overall, when moving fastly and steadily away from the
detector, the slope of the function is 0 because the slope
of velocity with respect to time doesn’t change.The
initial position of an object isn't relevant when creating
velocity vs time graphs. This concept matters because it
describes to us how constant velocity at a slow speed is
modeled. The graph produced from the experiment did
not match my prediction. When reading the problem |
associated the word “away” with the negative direction.
This meant that | was thinking of the velocity vs time
graph in terms of position. This is wrong

The major misconception is that the velocity would be
a positive value, and the slope > 0. This means that
one is thinking in terms of a position vs. time graph
and not a velocity vs. time graph. Furthermore, if the
object is still, the velocity is zero.

My confidence about this content is 5/5

I have no further questions
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| realized that math terms describe quantities
and physics terms describe science

Motion is related to the ratio of position and time.

The starting position isn't directly related to the
direction of motion.

Consistent language matters in science. Havin
ambiguous language makes it hard to use.

This

means that the initial position isn't important when directly

describing motion.

The positive and negative directions are relative to

what we assign them to be.

(/ oo \Jn g,y

Ambiguous words

Sewnssion

Velocity is how the position is changing over time with
direction

Distance

Motion requires...
Increase / decrease sosition
It direction of motion
Speed
Origin Velocity requires...
Toward Direction
Away Position

Time
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Starting in the positive direction and moving in the
negative direction means moving in the negative
direction

A

e
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~ 6

Starting in the negative direction and moving in the
positive direction means moving in the positive
direction

3 A

/,r | ) | 1

N | I I— r':ﬂ_"_h_%
STz 3+ H Al 33 Y g

~ 5

Starting in the positive direction and moving in the
positive direction means moving in the positive
direction A

Q
,.5:"(;;*”:—2—'}—10 a0 3 Y ?(,:

Starting in the negative direction and moving in the
negative direction means moving in the negative
direction

What’s the positive and negative directions
are defined as what we define them to be.
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