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Science Goals, Questions, & Objectives
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Science Goals are very Different from
Science Objectives

* A science objective is something that “one’s efforts or actions are intended
to attain or accomplish”
— Must address the science goal
— Should be guantitative
— Example: Determine if life exists at this Martian latitude and longitude
within the top 5 cm of the surface
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What Makes a Compelling Science Questions?

* It needs to be answerable by the proposed mission concept
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What Makes a Good Hypothesis?

e A science mission that reduces the number of potential hypotheses

from “n” to “n-1”" for a particular science questions is not very
compelling

* There are still many unknowns
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Example: A Pluto Science Story

*

Moons’ composition will be similar
to Kuiper Belt Objects

Moons’ composition will be similar
to Pluto

Predictions

Moons’ composition will be unique

Hypotheses

$+ ¥ 3 3

Moons’ composition will be similar
to Centaur Asteroids

* Science Traceability Matrix (STM) required field
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This Pluto Science Story is Consistent
with the Scientific Method

* | Science Goal To Understand the Evolution of the Pluto System

Science Question | What is the origin of Pluto’s moons?

Hypothesis Moons are captured Kuiper Belt Objects

Prediction

Moons’ composition will be similar to Kuiper Belt Objects

* | Observable Moons’ surface composition

* | Measurement Moons’ reflected infrared spectral signature

* Science Traceability Matrix (STM) required field
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Compelling Objectives are Higher Up the
DIKW Pyramid

. = Why (the universe is the way it is),
Understanding = “to comprehend”

Models, simulations,

plots (Level 4 data) = = How (a particular phenomena works),

“to determine”

Images, spectra, vectors = What (is produced),

(Level 2 & 3 data) = “to document”

Raw data, (Level O = What (is measured),
& 1 data) = “to measure”

Henry, Nicholas L. (May—June 1974). "Knowledge Management: A New Concern for Public Administration". Public Administration
Review. 34(3): 189. doi:10.2307/974902. JSTOR 974902.
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Compelling Objectives are Higher Up the
DIKW Pyramid

Science Question: Was there ever life on Mars?

= “Comprehend how life arose at this location or, if not, why not”

= “Determine if native life exists or ever existed at this location”

="Document the chemical inventory of organic molecules at this
location”

= “Detect the mass spectrum of molecules at this location”

Henry, Nicholas L. (May—June 1974). "Knowledge Management: A New Concern for Public Administration". Public Administration
Review. 34(3): 189. doi:10.2307/974902. JSTOR 974902.

The Anatomy of a Compelling Science Story
© 2021 Jet Propulsion Laboratory, California Institute of Technology. US Government sponsorship acknowledged.
9/13/21 This document has been reviewed and determined not to contain export controlled technical data. 10


https://en.wikipedia.org/wiki/Public_Administration_Review
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.2307/974902
https://en.wikipedia.org/wiki/JSTOR
https://www.jstor.org/stable/974902

Final Thoughts

* More objectives are not necessarily better
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