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Science and Engineering Practices

Planning and Carrying Out Investigations

Analyzing and Interpreting Data
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THE REAL WORLD

|

Ask Questions
Observe
Experiment
Measure

COLLECT DATA
TEST SOLUTIONS

Investigating

ARGUE
CRITIQUE
ANALYZE

Evaluating

THEORIES
AND MODELS

Imagine
Reason
Calculate
Predict

¥

FORMULATE HYPOTHESES
PROPOSE SOLUTIONS

Developing Explanations
and Solutions




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.

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




Investigating

Scientists ask
questions, make
observations, and
collect data using a
variety of methods

Evaluating

Scientists critique
and analyze
explanations and
models. They engage
in argumentation to
test claims based on
existing evidence

Explaining

Scientists attempt to
make sense of the
world by using
evidence or modify
to create
explanations and
models




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







Elementary Middle High School
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more complex

_______________________________________________________________________________________________________________________________________________________________ analysis
N - display, analyze
engaqge Iin inquir | ’ ! scatterplots

g _____ 9 ____________________ ? y ______________________ interpretdata . '? ___________________________
collect data graphing statistical analysis
NELGREIER outliers Qompgter

___________________________________________________________________________________________________________________________________________________________ simulations
make graphs averaging large data sets

Qompgter measurement error

simulations

_______________________________________________________________________________________________________________________________________________________________________________________________________________

explain



Elementary Activity




Middle School Activity
data Table yariables

trials
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From tables to graphs




Graph It







Recent Activity
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Interval Statistics

# of Intervals
Min

Max

Mean

Median

Baselines
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21h 20m
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1h 33m



http://www.geysertimes.org/
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High School Activity

http://data.worldbank.org/indicator/SP.POP.TOTL?page=1
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Data

English

Population, total

View in WDI Tables

Search all indicators

Featured indicators




2014 2.1 World Development Indicators:
Population dynamics

People

Data > Data Catalog >

Afghanistan
Albania
Algeria
American Samoa
Andorra
Angola
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas, The
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize

Benin
Bermuda
Bhutan

Bolivia

World Development Indicators > Tables
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Average annual population growth %

2000-13

2013-25

Population age composition

Ages 15-64

Ages 65+
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The Graph Choice Chart.

y variability
of all data points

. compare
WO Or more groups !

single numbers !

two numeric factors are
correlated
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Statistical Analysis



standard Davations

Normal distribution. The approximate

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

deviations is indicated.
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