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Assessment






Solving
Engineers identify
possible solutions to a
problem and develop
models and prototypes
that can be tested,
analyzed and
Improved.

Investigating
Engineers define a
problem’s specifications
and constraints and
collect data that
informs possible
solutions.

Evaluating
Engineers critique and
analyze proposed
solutions. They engage
in argument to create a
design that effectively
meets demands.

Brunsell, Kneser, Niemi, 2014

Explaining

Investigating
Scientists attempt to
Scientists ask make sense of the
questions, make world by using
observations, and Evaluating evidence or modify
collect data using a to create
variety of methods Scientists critique explanations and
and analyze models
explanations and
models. They engage
in argumentation to
test claims based on
existing evidence

Brunsell, Kneser, Niemi, 2014










Complex analysis
Scatterplots
Statistical analysis
Computer simulations

Large Data Sets
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1
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standard Davations

Normal distribution. The approximate

percentage of the area (or frequency) lying
under the curve between standard

deviations is indicated.




Natural Artificial
Light (cm) Light (cm)

52.94736842 55.28947368




Plants under natural light

mean=52.9 cm

Plants under artificial light

mean=55.3 cm




Plants under natural light

Plants under artificial light
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Statistical Test Calculators |§ Quick P Value Calculators

Student T-Test Calculator for 2 Independent Means

The Calculator

Enter your sample values into the text boxes below, either one value per line or as a comma delimited list.

Population/Group 1 Population/Group 2

46 45
46 45
46 46
47 47
47 48
47 49
48 51
49 52
49 54
50 51
50 55
50 54
51 58
51 57
52 58
52 48
52 57
52 61
53 61
53 60

Significance Level:

95% confidence

©o0.05
0.10

One-tailed or two-tailed hypothesis?:

One-tailed
© Two-tailed

The T-value is 2.133927. The P-Value is 0.03616§. The result is significant at p < 0.05.

Calculate T and P Values Reset
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Crosscutting Concepts




Display, Analyze, Interpret
Graphing
Outliers
Averaging

Measurement Error



Untitled 14

40 |1 42614521 47815041 53 15561 5821 6081 634
413 4389 465 491 51.7 543 568 585 621 647







Circle Middle Number



) Q\‘t 5

MEDIAN

Find 1st/3rd Quartile



9/2=45 & 4%+5=9

T———— UPPER QUARTILE

I NORR

LOWER QUARTILE

l-71+2 3 3/2:05)

Draw a Plot Line



Mark 1st, 2nd, 3rd Quartiles on Line



Mark Outliers



Connect Outliers w/ Horizontal Line






Natural Light

40 | 42614521 47815041 53 | 5561 5821|6081 6341 66

413 439 465 491 51.7 543 569 595 621 647

Artificial Light

40 |1 42614521 47815041 53 | 5561 582160816341 66
413 439 465 491 517 543 569 595 621 647

http://www.shodor.org/interactivate/activities/BoxPlot/
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0
A0 | N
Duration (sec) ’;}/ Interval .fn'mli/ 9/14/99 9:23

Y/ 1/94 Y:03 253 83 9/14/99 10:48
9/1/99 10:31 247 88 9/14/99 12:07
9/1/99 11:57 255 86 9/14/99 13:28
9/1/99 13:25 276 88 9/14/99 14:54
9/1/99 14:55 Z25b 90 9/14/99 16:13
9/1/99 16:29 251 94 9/14/99 17:42
9/1/99 1/7:59 1260 Y0 9/14/99 19:05
9/1/99 19:27 242 88 9/15/99 10:41
9/3/99 9:02 250 83 9/15/99 12:05
9/3/99 10:22 244 80 9/15/99 13:26
9/3/99 11:55 239 93 9/15/99 14:46
9/3/99 13:22 240 87 9/15/99 16:13
9/3/99 14:52 253 90 9/15/99 17:18
9/3/99 16:17 238 85 9/16/99 10:28
9/3/99 17:51 248 94 9/16/99 11:55
9/3/99 19:19 264 88 9/16/99 13:21
9/7/99 9:22 262 92 9/16/99 14:43
9/7/99 10:50 250 88 9/16/99 16:17
9/7/99 12:22 249 92 9/16/99 17:37
9/7/99 13:50 252 88 9/16/99 19:00
9/7/99 15:15 245 87 9/19/99 10:15
9/7/99 16:42 252 51 9/19/99 11:40
9/7/99 17:33 107 86 9/19/99 12:40
9/7/99 18:59 271 86 9/19/99 14:13
9/9/99 11:05 274 9/19/99 17:01
9/9/99 12:25 254 80 9/19/99 18:08
9/9/99 13:52 254 87 9/21/99 10:19
9/9/99 15:10 239 78 9/21/99 11:54
9/9/99 16:39 247 89 9/21/99 13:21
9/9/99 17:58 224 79 9/21/99 14:47
9/9/99 19:25 249 87 9/21/99 16:15
9/11/99 14:12 248 82 9/21/99 17:36
9/11/99 15:32 233 80 9/21/99 19:09
9/11/99 17:09 260 97 9/25/99 10:56
9/11/99 18:42 243 93 9/25/99 12:34
9/12/99 10:57 235 96 9/25/99 14:08
9/12/99 12:15 267 78 9/25/99 15:29
9/12/99 14:59 243 85 9/25/99 16:54
9/12/99 16:30 235 91 9/25/99 18:20
9/12/99 17:47 207 77 8/1/99 11:00
9/12/99 19:25 248 98 8/1/99 12:24
9/13/99 11:00 230 82 8/1/99 13:33
9/13/99 12:23 257 83 8/1/99 15:04
9/13/99 13:45 194 82 8/1/99 16:29
9/13/99 15:13 189 88 8/1/99 17:59
9/13/99 16:34 236 81 8/1/99 19:29
9/13/99 17:37 110 63 8/6/99 10:01
9/13/99 19:11 259 94 8/6/99 11:24







AR, A" W . .

"4  TABLE

33




http://www.gevsertimes.or

Old Faithful Geyser

Recent Activity Notes Links Attachments Baselines

Eruption

Show 20 4§ entries # of Intervals 100

Min 55m
1h Om ago Eruption Duration Interval

Max 21h 20m
21 Jan 2015 @ 1451 wc 1h31m

Mean 2h 33m
21 Jan 2015 @ 1320 we 1h 37m

21 Jan 2015 @ 1143 we 1h 3m Median 1h 33m
21 Jan 2015 @ 1040 wec 1h 44m
21 Jan 2015 @ 0856 wc long 1h 4m
21 Jan 2015 @ 0752 wc 1h 31m
21 Jan 2015 @ 0621 we 13h 46m
20 Jan 2015 @ 1635 wc long 1h 25m
20 Jan 2015 @ 1510 wc long 1h 44m
20 Jan 2015 @ 1326 wc long 1h 30m
20 Jan 2015 @ 1156 wc long 1h 37m
20 Jan 2015 @ 1019 wc long 1h Om
20 Jan 2015 @ 0919 wc short 1h 30m
20 Jan 2015 @ 0749 wc long 1h 26m
20 Jan 2015 @ 0623 ie 12h 35m
19 Jan 2015 @ 1748 wc 1h 33m
19 Jan 2015 @ 1615 wc long 1h41im
19 Jan 2015 @ 1434 wc long 1h 32m

19 Jan 2015 @ 1302 wc long 1h 49m



http://www.geysertimes.org/

From tables to graphs




Crosscutting Conce



Graph
Record Observations
Collect Pata
Make Tables

Engage in lnquiry



Elementary Activity
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Crosscutting Concepts










Interconnectedness of Practices

%

Analyzing
and
Interpreting
Data

=% Computational

Thinking
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The Graph Choice Chart.

variability

v ‘ vanability
of all data points
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single numbers !

two numeric factors are
correlated
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linear TIME?




Online Instructlon and Learning

Navigating the world of online learning
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