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Light and Day

In this activity, you will:

¢
¢
¢

¢

Collect data for time, temperature, and light over a long period of time

Math Concepts

¢  Measurement

¢ Data analysis

Science Concepts

¢ Data collection
¢ Experimental design

¢ Environmental science

Materials
¢ TI-73 calculator

¢ CBL™

¢ Light probe

¢ Temperature probe
¢ Data link cable

¢ Program TEMLITE.73p

¢ TI-GRAPH LINK™ (optional)

Explore the relationships between and within the data

Discover the relationships of temperature with sunrise and sunset as
reported by news sources and as measured by the light probe

Look at long term relationships in the environment

Introduction

Weather is an important part of life. As it changes, you are forced to change
to be comfortable existing in it. In this investigation, you will explore the
patterns in temperature as the Earth moves from day to night and back to
day again. Based on weather data collected over time, you will discuss how
weather is analyzed and predicted.

The Problem

Collect data about the environment in your town over a long period of time
using the CBL with two probes (light and temperature). This will help you
see what happens to the temperature as the sun goes down, and as the sun
comes up. You will also get some idea of the climate at your location as
compared to the general city (as reported by the weather station or the
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64 Data Collection Activities for the Middle Grades with the TI-73, CBL and CBR

newspaper). You will need to do some research about sunrise, sunset and
high and low temperatures for your town, as well as collect information on
the phase of the moon, and information about clouds, wind, and rain.

The Set Up

1. You first need to plan the data collection. Locate a place that the CBL™
with the two probes can be set up for a long period of time without being
disturbed. The location should not have any bright light sources
(streetlights) that would contaminate the light probe, and it should be
where you can expose the temperature probe to the outside air.

2. Once this location is found, the next step is to decide on a starting and
ending time. This will need to be long enough to collect a sunrise and a
sunset, and the experiment should be started far enough away from each
event so that you will have data on light and temperature as you
approach these events. Look in the newspaper, or watch the TV weather
reports to get information on the time for sunrise and sunset on the days
you wish to collect data. Contact the local weather bureau or your local
airport for additional or more specific information.

3. You will now need to figure out how often to collect data for the time
period you selected. In the case of a 25-hour experiment (which is 1500
minutes) you could collect data every 15 minutes for 100 data points.
Remember that the largest number of data points that you can collect
and store in the CBL is 512, and that 100 to 300 points should be all that
are needed for the experiment even if it lasts for more than 24 hours. For
the record, it would also be useful to know other information on the
conditions of the experiment.

0 Record the information you have determined in question 1, and the
conditions of the experiment in the table in question 2 on the student
data sheet.

Activity

Collecting Data

1. With the light and temperature probes, the CBL, the link cable, and the
TI-73 with the TEMLITE.73p in it, you are now ready to set up the
experiment.

a. Press [CLEAR] [CLEAR] to get a clean Home screen.

b. Press and select the TEMLITE program from the EXEC menu.

538 EOIT HEW
EHTEMLITE
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Activity 5: Light and Day 65

¢. Press to start the program.

Fra9mTEMLITE

2. You will have to set up the program, telling the TI-73 what you want to
do and when you want to do it.

a. Select 1:SET UP from the TEMP and LIGHT menu.

b. Follow the instructions on the screen, pressing when finished
reading or keying in values. In this case, set up the calculator to
collect data every 15 minutes (T) for 100 data points (N). This is then
15*%100 minutes, which is 25 hours.

FLUS THE 1 |SIYE THE TIME 4 [T=713
TEMFERTURE FROEE IMTERMALCT > MIM
IH CH] and_ THE_HUMEER
THE LIGHT FROBE| |OF POIMTS <M
IH CHZ
T=713 23
H=710E0
YOURE TIME FOR
DATA_COLLECTION
IM HOURS

0 Verify the time for data collection that you wanted, and record the
values entered and displayed in the table in question 3 on the student
data sheet.

3. The memory of the CBL™ will be cleared when you run this next option,
so if you have data from a previous experiment in the CBL, you will need
to “GET” it before you continue. (To “GET” data, see step 6b.)

4. Make sure the TI-73 and probes are connected to the CBL, and the CBL.
is turned on. It is wise to be in the location where you will collect data
when you do the set up, but this is not required. When you are ready to
collect data, the temperature probe will have a chance to adjust to the
surrounding air and give a reading for this location and not be in
transition.
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66 Data Collection Activities for the Middle Grades with the TI-73, CBL and CBR

a. From the TEMP and LIGHT menu, select option 2:COLLECT DATA.

ACOLLECT DATA
SGET DATH
A:a0IT

b. Key in the time of day that you plan to start the experiment and the
time of day that you plan for it to stop. Use the keyboard and the text
editor, with the catalog options to get in the correct times into the
categorical list. Press the hour (in this case [4]) and then get the colon
from the CATALOG menu. Press [CATALOG] and [«] until you see the
desired symbol and then press [ENTER]. Continue with the rest of the
time ((3)[0]) and then key in the letter for a.m. or p.m. from the text
editor by pressing [TEXT], selecting the letter A or P and then the

word Done.
STHET TIME? CHTALIDG CHTALOG STHET TIMEY
240 FHub-C 2 L HAE
rHBACES e ’
ahkhsr !
and n
Ars [
auarment. n
Autosime 2
2 =
HECDEFGHTI.J gl?%gPIIHE- gl?%EPTIHE.
KLENODFAOEST TR TIMES
UYHHY2 LI =5 AP
=F x4 Zand or
Done]
Fl

¢. Repeat the process for the end time (press from the Home
screen to accept that value).

5. After you enter the last time, you will get the message shown below.

FEESS :TEIGGER:
oH_THE CEL TO
STHET
FEESS_:EMTEE:
TO EETUREM TO
MAIM FMEHU

THE

a. Press [ENTER], and select option 4:QUIT from the TEMP and LIGHT menu.

H i FramTEMLITE
: Done
ZiCOLLECT DATA B
ZiGET _DATAH
EHOUIT

b. Disconnect the calculator from the CBL™ and position the device with
the probes to start the experiment.
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Activity 5: Light and Day 67

¢. Press on the CBL™ when you are finished with the set up and
ready to collect data. The CBL should show a value for the
temperature in degrees Celsius and read SAMPLING with CH1 and CH2
selected. If this is not the case, run the program again, and try the
option again to collect data.

6. After the time has elapsed for the experiment, the CBL will turn off. If it
still reads SAMPLING, then wait a bit for DONE. If the CBL is off and you
turn it on, you should see the last temperature collected and the word
DONE.

7. The next step will erase the lists in your calculator that are named CLITE,
CTEMP, and CTIME (if you have these lists from prior experiments). If you
have any data in these lists that you wish to keep, use the
TI-GRAPH LINK™ to store them, or write a program to hold the data.

a. When the CBL is ready and your calculator is clear to go, connect the
CBL to the TI-73 and run the TEMLITE program as before.

b. Select option 3:GET DATA from the TEMP and LIGHT menu.

Z:CAOLLECT DATA

?EET OATA
SCIUIT

¢. When the data is transferred to the calculator, you may trace along
the graph that is displayed. The two plots are of time versus
temperature and time versus light.

F1:CTINE.CTENF F2:CTINE.CLITE

Hz176 Yzo.ZYy H=Ocg Yzz? PEOAYE

d. When finished exploring the data, press and leave the program
as before.

e. To look at the values in the list, press [LIST].

WEL  [CTEWF  |CLITE 9 CTENF  [CLITE [90EIC 4
1 €85 | 44084 £O5 | 4HOBY | 4:30F
B 3r | yziza 23: | yzzzg | E:3op
i1 FI- N T ZEE | EhBE | -
is £ E.37E3 £l E.37EZ
2l 1oy | yEayE 18y | yEoyE
Zi 18y | eEEzl ioy | EEzz1
B 1.8y | EEEFY 18y | EEERY
CTINE ={1.6.11.16.. conTh ={"41IAP". "

[0 Answer questions 4-6 on the student data sheet.
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68 Data Collection Activities for the Middle Grades with the TI-73, CBL and CBR

Analyzing the Data

1. Now that you have the data for temperature and light over a cycle of the
sun, you can begin to analyze. From a clear Home screen, you can have
the TI-73 calculate the statistics on the list with the temperatures
(CTEMP).

a. Press [STAT] (] and select option 1:1-Var Stats from the CALC menu.

L= OFPS MATH [M3IH= —

gﬂl—UaP Stats 1-Yar Stat= N
s 2=WVar Stats

ZiManual-Fit

4 Med-Med

E LinRegyax+hb

I

FuadEe=9g
:ExFE=g

b. Identify the list to do this calculation on by pressing [STAT] again
and selecting the CTEMP list from the Ls menu.

ﬁ OF> MATH CALC 1-War Stats LCTE

EH MFE

5: Ls

Eils

Y:COATA

S:CLITE

=EICTEMP

c. Press [ENTER] to have the calculation made.
1-Var_Stats 1-Yar Stats W mm
=9, 383166657 Th=3HH =
=x=2314.95 mins=1.94 ZHE 4472 3. 7289
Exi=dd LA, F2a9 M=3.47 S ¥ .2323951 3565
Sx=r. 832556561 3386 ed=4 o ¥.312587897
Jox=7. 2812587397 Rz=16.3865 n JEE
h=386 maxs=29. 24 ElHH 1. 3%
1

d. Use the cursor to move up and down on this data to examine it, and
press to have a line-by-line display.

0 Copy the data from your calculator into the table in question 7 of the
student data sheet.

2. Since there are two plots turned on as a result of running the TEMLITE
program, you will need to turn all of the plots off to do the next step.

a. Press [PLOT] and select option 4:PlotsOff from the STAT PLOTS menu.

EHHDHHH g*ﬂnf% Hn
=" CTINE CTENF - L= CTIME CLITE -
2iPlotZ.0n 3 PlntS Off
|~ CTINE CLITE - L= L Lz =
Kt PlntE DFF gﬂPlntEDFF
= L o Plot.=0m
4¢P1DtEDFF
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Activity 5: Light and Day 69

b. Press [ENTER] to execute the command.
Plots0fF Flaots0F+ Oaorne

3. With all of the plots turned off, set up Plot1 as a box-and-whiskers graph
of the temperature data to get a visualization of the one-variable
statistics just calculated.

a. From the Home screen, press [PLOT] and set up the screen as
shown below. Recall that you can get the names of the lists by keying

them in or from the Ls menu ([2nd] [STAT]).
FPlotl off+

ot1l O+ Tape: | (1Tl
L=" CTIHE CTEHF - o dh aME HE-
2iPlotz2 0ff H¥list:CTEMP

l=" CTIME CLITE - Freq:1l

JtPlot3 0f
Lt LA Lz =

d4LP1ots0+f

b. Check the Y= editor to see that no functions are turned on ([Yg), and
then set the screen by selecting the 7:ZoomStat option from the ZOOM

menu ([ZOOM)).
AME Flotz Flokz MEMORY
W= H O
W= 2ifoom In
W= JiZoom Out
wWy= 4 ZH0uadrantl
S Z25Syyare
&i 25t andard
lZoomStat

¢. Press and explore the data.

[0 Answer question 8 on the student data sheet.

| raxd=z0.FY

4. Compare the middle temperature (the median) with the average
temperature (the mean). One way to do this is to look at the box-and-
whiskers graph with the mean shown on the graph as a vertical line.

a. Press [CLEAR] [CLEAR] [CLEAR] to clean the Home screen.
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70 Data Collection Activities for the Middle Grades with the TI-73, CBL and CBR

b. Select the vertical line drawing tool by pressing and selecting
option 4:Vertical from the DRAW menu.

FOIMTS STO
tClrDraw
2ilined
SiHorizontal
?Uer‘t ical
fShade
EiCircled
T Texto

Vertical

¢. Select the value of the mean of the temperature list by pressing
[STAT] (] [*] and selecting option 3:mean( from the MATH menu.

ITE OFS [lilENNs CALC

i Vertical meant

2imaxt
rearn
tmediant
Simoder
EistdDeud
Fisume

d. On the Home screen, identify the list that needs to provide the mean

by pressing [STAT] and selecting the list named CTEMP from the Ls
menu.

5% OFS MATH CAHLC
E

e. To draw the line, press [ENTER] on the Home screen.

Tl

0 Answer questions 9 and 10 on the student data sheet.

5. You can also look at the data for temperature using another type of graph
called a Histogram.

a. Change the set up of Plot1 as shown on the next page and adjust the
window settings manually as shown. In this case, look at the
temperatures from 1 to 30 degrees and have them spread out by
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Activity 5: Light and Day 71

1-degree steps (Xscl). Since the sample below had 300 data points, the
Ymax (the most temperature points in one 1-degree step) is estimated

to be 100.
Flotl off WIMDOL
Tape: | %% Mol Amin=1
. i U HIH Hhe Amax=3e
“li=t:CTEMP ad=. ST 186352,
Fres=:l nscl=1
Ymin=-38
Ymax=116
Yezl=1

b. Experiment with the window settings to get a nice graph.

¢. Press [PLOT] to modify the plot and then to change
the values and then to see the graph and to explore.

FL:CTEMF

min=3
Mmaxsy n=8z

0 Answer question 11 on the student data sheet.

6. If you adjust the Xscl on the window settings, you can group the
temperatures. (A logical grouping would be by 10-degree steps.) Do this
with your data.

WIHOOL F 1:CTENF
Amin=a
Hmax=3a
adn=. 51314393561
#=cl=1A

scl=
Ymin=-7"o | |
Ymax=258 iz

Vel=1 rMax<i n=i91

0 Answer question 12 on the student data sheet.

7. Compare both types of plots that you have just explored on the
temperature values with the mean temperature displayed as before with
a vertical line. To do this, follow the previous steps (3 and 5). Set up Plot1
and Plot2 as shown below and modify the window.

W I MO0

ot.1..0n Hmin=a
HIH CTEMF 1 HAmax=3a

ZiFlot2. .0n an=. 5191489351 ..

dhn CTEHF 1 wscl=5
JiP1ot3 Off Ymin=-2G
L1 Lz = Vmax=228
4lPlot=0ff V=cl=1a
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72 Data Collection Activities for the Middle Grades with the TI-73, CBL and CBR

a. From the Home screen, use the [4] key to locate the vertical line
command.

N e R 1 e

Dore

[E
b. Press [ENTER] to select it and [ENTER] to execute it.

Vertical meant Ll
TEMF

Dore
WVertical meant Ll

TEMFE

¢. Explore the graph using and switch between the two graphs
using the [+] [4] keys.

— 1 E - e N I
maxsls n=i9

8. You can add some text to the graph by pressing from the graph
screen and selecting option 7:Text( from the DRAW menu.

FOIHNTS STO
Oz

2 Linet

E Horizontal

S

Uert1cal

-H Elrcleﬂ
iText

a. Move the cursor to the desired location and use the text editor ([2nd]
[TEXT]) to identify the letters needed, selecting the word Done when
finished.

4| ___1——————4 HECDEF GHIUJ 4| ___1—————4
ELHONOFOEST
UwHRYZLTN _
=g xE4 2 and ar
1 [Cone] ——1 1 —
n TEMF TEHF*

b. Move to other locations to add other words.
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Activity 5: Light and Day 73

¢. When finished, store this image as a Pic.

ORAW POINTS Ehix
StorePic
tRecallPic

d. Leave the Graph Screen by pressing [QuiTl.
e. Press (J and select option 1:StorePic from the STO menu.

Identify the name of the Pic ((1]) and then press [ENTER].
StorePic 10 StoreFic 1 Done

[0 Answer question 13 on the student data sheet.

9. To return to the data for light and temperature as related to the time of
day that it was collected, and to see how the sunset and sunrise affected
the data, you need to set up your plots as they were when you took the
data off the CBL™. Set up the plots as shown below and use 7:ZoomStat to

view them.
MEMORY
ot.1. A i ABox

=" CTINE CTEMF - 2:FZoom Ik
2iPlot2 0On i Joom Out

k=" CTIHE CLITE - 4: Zuadrant
JiPlot i 0FF St 2Syuare

L—Li Lz o 6 25t andard
4.lPlot=0ff A oomStat.

10. Notice the drop and rise in the light levels. These might be related to the
sunrise and sunset.

a. Calculate the number of minutes after the start of the data collection
that the sunset occurred.

b. Place a vertical line on the graph, from the Home screen as before.

FOIHTS STO :
o 020 Vertical 2.5+580

2iline
JiHorizontal
Elﬂ'u'er*t ical
fShaded
GiCircled
FdTexty
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¢. Then focus on the data around this time by just moving your cursor as
shown in the image below.

+

1 ¥=zrE.E0zlr Y=9.0881701

d. Press and move to the Xmax location.

WI MO0
Amin=-148.5

Amax=x0
=n=19. 085168635,
nscl=5
Vmin=-4.691452 .
VYmax=34.178211..
VY=cl=1A

e. Press[x] and [ENTER].

Move to the Ymax line and bring up the value for Y by using the text
editor as before.

RECDEF GHTI.J
ELHRNOFPORST
UvHREYZEIN _
=gFxE4 2 and or
[Oone]
I\
g. Press [ENTER] to paste that value into the window.
WIMOOL WIMDIOL
mmin=-148.5 Bmin=-148.5
mMar=23a. cH21 2. MMaK=2 a0 cH2 12
an=d, BEREEETEE. . an=d, BERGEEATIE..
wacl=5 wacl=5
Ymin=-4.691452.. Ymin=-4.691452..
Ymax="1l Ymax=9.d0931 784 .
Y=cl=18@ Ve l=1@

h. Now set the Xmin and Ymin to more appropriate values (Xmin = 0 but
Ymin might not).

WIHDOW

HAmin=a
HMmax=ri5. 28212
ada=2 . $SE3 7Y I,
wecl=5

Ymin=a
Vmax=9.0931788. .
Y=cl=18

i. Go to the graph and explore by pressing [TRACE].

F1:CTINE.CTEHF

L Lok ey e R ]
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11. Place the line for the sunset back on this graph by returning to the Home
screen, pressing and using the [+] key to get to the previous
command for the vertical line. Press to select it and then
execute it again. How does the line match with the decrease of the light
levels? From the graph screen, select the vertical line tool and move
around to help find a “better” sunset time. Press [ENTER]to drop the line
when you have positioned it.

w POIMTS STO
ofe L 1rDraw

2iliney

JiHorizontal
f\ tHVertical //_\
fShadel 1
Eilircled
T Texty |#=izi.56zAL k=y.0uB08E

0 Answer questions 14-20 on the student data sheet.

12. The location of the vertical line you placed on your graph should be
stored in the variable X (time).

a. To see what time this is, press [CLEAR] [CLEAR] [x] (2nd] [CONVERT] on the
Home screen and select option 4:Time from the CONVERSIONS menu.

H E : EEHQ%H...

2iArea..
o lume...
Time..

fTemF..
EifMaz=ssWeight. .
FiSpead..

TR

b. Select option 2:min and then 3:hr from the TIME menu.

Iil.liIE Iil.liIE mink
=] fsec

?miﬂ 2imin
thr ki~

4rday ETE
Sigear Sigear
EBinesk GBineesk

¢. Press to get the number of hours after the start of data
collection that the sun went down.

[0 Answer question 21 on the student data sheet.

; H minkhr
% minkthrl 7. 826046853

Converting Data

1. Since we use temperatures in Fahrenheit rather than Celsius in the U.S,,
you might want to examine the data that you collected in those units. To
use the Convert options to do this, follow these steps.
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From the clean Home screen, select the list that has the temperature
values in it (CTEMP). Press [STAT] and select the list from the Ls
menu.

ﬁLDPS MATH CALC LCTEMP
SiLe
Eils
v s COATH
S:CLITE
ﬁCTEHF‘
CTIME
Press [CONVERT] and select option 5:Temp from the CONVERSIONS

menu.

ime..

EHTeum .
tMass~leight. .
FiSpead..

Select option 1:degC and then option 2:degF from the TEMP menu.

deaCr
?ﬁlg ac s d LCTEMP deaCrdedF| |LCTEMP dedlrdedF
fdeaF cdedF *
Sidegk fdegk
OF= MATH CALC LCTEMP degCedeaF
=" LCTEMP deaCrdegF [
4ily =+ LCTEMP {42.728 37.976 .
) I [ |
Eils
r:COATH
2:CLITE
ERICTEMF
d. From the Home screen press and then pick the list CTEMP by
pressing [STAT] and selecting it from the Ls menu.
e. Press [ENTER] at the Home screen to get this new set of Fahrenheit
values stored in the list for temperatures.
f. Check these values by pressing [LIST] and looking up and down the list.

CTINE |CTEMF  JCLITE A
P 4z.72H | 4.4084
B #0978 | 4.22:0
11 6608 | E.4BH
1B LFE | EEPBEE
el FENOE | 4.5O4E
ch ENOZ | EB2EL
1 ZEN0Z | E2edy

CTIHECDI=]

O Answer question 22 on the student data sheet.
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Going Further

1.

If you collect data from noon on one day to 3 p.m. on the next and needed
277 data points, how many seconds would you need between data points?
How many minutes? How many minutes and seconds long would the
experiment last?

Relate the Mode of the temperatures collected to the Mean and the
Median calculated in the investigation.

Do one-variable statistics for the data in the list for light (CLITE).

Make a graph showing the data in the list of light data (CLITE) as both a
histogram and a box-and-whiskers plot. Report the window used.

Repeat the analysis of the light and temperature as the sun came up, in a
similar fashion to the examination of the light and temperature as the
sun set.

Convert the list for time (CTIME) from minutes to hours using the Convert
options on the TI-73. Report the new times.
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Student Data Collection Name(s)
and Analysis Sheet Date
Activity 5

Light and Day
1. Complete the table below.

Date of Start of Experiment

Sunset Time

Sunrise Time
Start Time
End Time

Total time for experiment

Time Interval for data collection

Number of data points

Date of End of Experiment

2. Experimental conditions for the experiment:

Are the probes inside a building or outside?

If the probes are inside, will the room be heated or cooled during the time

of data collection? Will there be people in the room during
the data collection times?

If the probes are outside, what phase will the moon be in?

What are the predicted weather conditions for the time of data collection?
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Activity 5: Light and Day 79

In either case, make a sketch below that will show the location of the
CBL™ with the probes, and the location of any light or temperature
source that might affect the collection of data. Make sure you show the
orientation of the probes relative to these potential sources and that you
label all parts of the sketch.

Complete the table below:

Item Value Entered or Repor*ted

T

N

Hours for data collection

Store the data from the experiment using the TI-GRAPH LINK™. Save
all four lists CDATA, CLITE, CTIME, and CTEMP, or write a program to store
the list (see Appendix A: Saving Lists)

Make a sketch of the data graph that appears after the data is
transferred from the CBL to the TI-73, or capture the image with the
TI-GRAPH LINK and print it.
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80 Data Collection Activities for the Middle Grades with the TI-73, CBL and CBR

6. Give the window for this graph in the table below, or use the
TI-GRAPH LINK™ to grab the WINDOW screen and print.

W T DO
amin=

UEY e

ab=
Amecl=
Ymin=
YMax=
Yacl=

7. Complete the table for the one-variable statistics on the temperature:

Measure Symbol Value
Mean Temp X
Sum of Temp X
Sum of the Squares of Temp )G
Standard Deviation (Sample) Sx
Standard Deviation (Population) oX
Number of Temps n
Minimum Temp minX
First Quartile Q1
Median Temp Med
Third Quartile Q,
Maximum Temp maxX

8. How much did the temperature vary over the time period?

What is the range of values for the temperature?
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9. Make a sketch of the box and whiskers graph below with the mean
displayed. Either sketch it in the space below, or print it using the
TI-GRAPH LINK™.

10. Describe, in words, the relationship between the mean of the
temperatures collected and the median of the temperatures.

11. Fill in the table below showing the number of values for temperature that
fall in each temperature range. If your data did not allow for 1-degree
steps, set the graph and fill the table with the values you could use
(2-degree steps, 3-degrees steps, and so forth). Use the lowest value
possible.

Temp.

Freq

Temp.

Freq

Tem p-

Freq

12. Fill in the table below for the temperatures when grouped by 10-degree
steps.

Tem Perature -20t0-10 | -10to O Oto 10 10to 20 20to 30 30 to 40 40 to 50

Frequency
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13.

14.

15.

16.

17.

18.

19.

Save the Pic you stored to the computer using the TI-GRAPH LINK™ if
available and make a sketch of it with the information on the window
settings below (or print the screen with the graph and the screen with the
window).

Give the time of day the sun set on your experiment:

Give the time of day that you started your experiment:

Give the number of minutes between the two events stated above:

Save and print the graph of the data around sunset using the TI-GRAPH
LINK™ or sketch it.

How many minutes after the start of the experiment did your graph
indicate a drop in light?

What time of day was that?

How close was the sunset time reported by the media and the sunset time
indicated by your data?

How much time did it take for the sun to “go down”?

How do you get that value?

Whatt}‘l)appened to the temperature as the light level dropped around
sunset?

Did anything unusual happen to the light or temperature levels during
the night? When?
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20. Write a description for 3 hours of the experiment. Explain the changes of
light and temperature during this time period and use actual data points

to make your point.

21. How long after the start of data collection did your new vertical line

indicate the sunset?

What time of day was this?

22. Complete the table below based on a recalculation of the one-variable
statistics on the list of temperatures now in Fahrenheit.

Measure Symbol Value
Mean Temp X
Sum of Temp X
Sum of the Squares of Temp )G
Standard Deviation (Sample) Sx
Standard Deviation (Population) oX
Number of Temps n
Minimum Temp minX
First Quartile Q1
Median Temp Med
Third Quartile Q3
Maximum Temp maxX
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Teacher Notes

Math Strands: Measurement, and Data Analysis

Students will collect data for time, temperature, and light over a long period
of time and then explore the relationships between the different kinds of data
and within the data.

Science Strands: Data Collection, Experimental Design, and Environmental
Science

The relationships of temperature with sunrise and sunset as reported by
news sources and as measured by the light probe will be examined. The
ability to collect information over time and how that can reflect changes in
the environment will also be investigated.

Classroom Management and Safety

The data should be collected over at least a 24 hour time period. This will
require the TI-73 to have enough free memory to hold all the data and that
the CBL™ be placed in a secure location for that amount of time. The TI-73
will be detached from the CBL during the data collection period. Since a
great amount of time has been invested, care should be taken to ensure that
the information is taken from the CBL and stored in several locations. The
CBL should not be re-Triggered or otherwise restarted until this information
is removed. Avoid very bright light sources and water as the CBL and probes
are left to collect data over night. The CBL will only collect 512 data points
for storage, so don’t exceed this amount.

The Set Up

¢ The location of the CBL data collection may need to be at the student’s
home or in a place away from the school to help avoid the bright lights
and traffic around school.

¢ It may be best to collect data over the weekend, or to have several setups
to collect data over the same period.

¢ The Internet and the local airport will be good sources of information to
supplement the newspaper. The information on sunrise and sunset will be
very specific to your location and the season that the data is collected in
may have some significant effect on the specifics.

¢ Use of the AC adapter that comes with the overhead calculator unit, or
that you can buy as an add-on with the CBL might be good to avoid lost
data if your batteries go down.
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Activity

¢ Ifthe students decide to collect a lot of data, they will have memory
problems with the TI-73. Make sure they don’t exceed the 512K limit and
that the calculator is as empty as possible. Use the TI-GRAPH LINK™ to
save and store data that will be needed later.

¢ The program displays the data for time in minutes, the temperature in
degrees Celsius and the light in arbitrary units compatible with the
magnitudes of the temperatures.

¢ The Mode on the TI-73 may need to be adjusted from Float (the program
setting) for younger students. This should be done after the data
collection.

¢ The use of calculated statistical values is based on the most recent
calculations made using the Stat options. The effect of this is that students
may need to recalculate the statistics on a list or set of lists if the
investigation last more than one class. If the calculator has been doing
other things between the steps described above, then they may have to
recalculate.

¢ In setting up a Histogram, it is important to pick a Xscl that will work
with your data. If the value is small relative to the range of values, an
error will occur. Since there are only 94 pixels on the screen, an effort to
make the calculator draw more columns for the Histogram than this
allows will create an error. Since the bars are drawn from left to right, if
30 is one value you want shown and you are using a Xscl of 1, Xmax must
be at least 31.

Student Data Collection and Analysis Sheet — Key
1. Table Values

Date of Start of Experiment Month-Day-Year
Sunset Time 6:15 PM

Sunrise Time 6:22 AM

Start Time 4:00 PM

End Time 5:00 PM

Total time for experiment 25 hrs =1 500 min
Time Interval for data collection 15 min

Number of data points 100

Date of End of Experiment Month-Day-Year
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2. Answers will vary.

Item Value Entered or Reported
T

N

Hours for data collection

4. Location of the files (the four lists).

A sketch of the Time vs. Temperature and Light graph with labels and
values. (Time is in minutes, temperature is in Celsius, and light is
arbitrary units.)

F1:CTINEsCTENF
n=176 T=E.24
6. The Window from the graph.
WIHDOL
smin=-147.5
Bmax=1634.5
an=18.95744520..
nscl=1
Ymin= 6. 64877 ..
Ymax=5g.231815..
Vscol=1H
7. Measure Symbol Value
Mean Temp X 9.4
Sum of Temp ¥x 2815
Sum of the Squares of Temp ) 44 724
Standard Deviation (Sample) Sx 7.83
Standard Deviation (Population) oX 7.81
Number of Temps n 300
Minimum Temp minX 1.94
First Quartile Q1 3.47
Median Temp Med 4.73
Third Quartile Q3 16.87
Maximum Temp maxX 29.24
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8. Answers will vary.

A graph that looks like this:

10. Look for information describing the arrangement from the graph to have
meaning. The mean in the example above is to the right of the median
since there where a lot of cool temperatures, in a small range, and then
the variation in the larger temperatures were greater. Look for the use of
the actual values (mean of 9.3 degrees and a median of 4.7 degrees).

11. See DAYLITE.73p
Temp.

Freq
Temp.
Freq
12. See DAYLITE.73p
Temperature 20t0-10 | -10t00 | 0t010 | 10t020 | 201030 | 30t040 | 40 to 50
Frequency
13. Look for Pic name and location and then a sketch with a window like this:
W IO
11 SR
nmax=3
an=. 2191489361
nscl=5
T e, gy Ymin=-2E
— Ymax=228
TEHF Y=cl=1H

14. Answers will vary.

15. Name and location of files or program.

16. Answers will vary.

17. Answers will vary.

18. It dropped also.

19. Answers will vary.
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20. Answers will vary.

21. Answers will vary.

22. Answers will vary.

Going Further — Key

1.

o v & W N

About 351 seconds
About 5.85 minutes or 6 minutes
About 5 minutes and 51 seconds

27 hours; 1620 minutes; or 97 200 seconds and if you select 277 data
points 6 minutes apart you have 27 hours 42 minutes.

mode = 3.62, mean = 9.3832, and median = 4.73

Similar data as shown on the 1-Variable Statistics on light (see table).
Similar graph as shown with the temperature data.

Answers will vary.

Answers will vary.
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TEMLITE.73p

3-22-98

DAY
CoordOn:Grid0ff:AxesOn:LabelOff:ExprOn:Normal:Float:Degree:A.b/c:Autosimp
SetUpEditor LCTIME,LCTEMP,LCLITE,LCDATA

ClrScreen

Lb1 @

Menu("TEMP and LIGHT","SET UP",1,"COLLECT DATA",2,"GET DATA",3,"QUIT",4)
Lb1 1

Output(l,1,"PLUG THE TEMPERTURE PROBEIN CH1")
Output(4,1,"THE LIGHT PROBEIN CH2")

Pause

ClrScreen

Output(1l,1,"GIVE THE TIME INTERVAL(T) MIN and THE NUMBER OF POINTS (N)")
Pause
ClrScreen
Prompt T,N
T*x60-T
ClrScreen
Output(3,1,"YOUR TIME FOR DATA COLLECTION IN HOURS")
TN/3600»F<>D->H
Disp H
Pause
Goto @
Lb1 2
Clear Home
{"START","STOP"}>LCDATA
Disp "START TIME?"
Input LCDATA(1)
Disp "STOP TIME?"
Input LCDATA(2)
Send({6,0})
Send({1,0})
Send({1,1,1})
Send({1,2,1})
Send({3,T,N,1,0,0,0,0,1,0})
ClrScreen
OQutput(1,1,"PRESS :TRIGGER: ON THE CBL TO START")
Output(4,1,"PRESS :ENTER: TO RETURN TO THEMAIN MENU"
Pause
ClrScreen
Goto @
Lb1 3
ClrScreen
Get (LCTEMP)
Get(LCLITE)
Get (LCTIME)
PlotsOff :FnOff
round(LCTIME/60,0)>LCTIME
LCLITE*(max(LCTEMP)/max(LCLITE))>LCLITE
Plotl(xyLine, .CTIME,LCTEMP, )
Plot2(xyLine, CTIME,LCLITE, )
ZoomStat
Pause
Goto @
Lb1 4
Clear Home
Stop
Note: Sample data is in a program named DAYLITE.73p.
This and all other programs are available for download on TI’s website at: http://www.ti.com/calc
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