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Expectation

Scientific precesses. The student, for at least 40% of instructional time, conducts laboratory and field

Scientific and engineering practices. The student, for at least 40% of instructional time, asks ASTRO.1 investigations using safe, envirenmentally appropriate and ethical practices. The student is expected
questions, identifies problems, and plans and safely conducts classroom, laboratory, and field .
SCIENCE.ASTRO.1  [= > , . Y S atory . to:
investigations to answer questions, explain phenomena, or design solutions using appropriate Scientifi o e entifi e laborat 4 field i ticati
; proces studentusess -ethods-during .
tools and models. The student is expected to: ASTRO.2 clentific 2 R fentitic aboratory and field investigations
- The student is expected to:
demenstrate anunderstanding ef the use and conservationefresourcesand the properdispesaler  |The use and conservation of resources are covered in elementary and
ASTFROLE- . .
recyclingof materials: middle school science.
ask questions and define problems based on observations or information from text, phenomena
SCIENCE.ASTRO.LA [ 11621010 917 7 FeRebici et an onenatiois oo o el shenomene.
modets, or investigations; A 2 plan and-implement investigative precedures including asking questions, fermulating testable-
STRO.2.E hunothasas and selecting _handling and maintaining aporepriate equisment and technoloay:
T 7 7 7 L=l o o Ld 1 Ld oYy’

apply scientific practices to plan and conduct descriptive, comparative, and experimental

SCIENCE.ASTRO.1.B | . - . - - -
investigations_and use engineering practices to design solutions to problems;

use appropriate safety equipment and practices during laboratory, classroom, and field

SCIENCE.ASTRO.1.C investigations as outlined in Texas Education Agency-approved safety standards;

ASTRO.1.A demenstrate safe practices during laboratory and field investigations; and

use appropriate tools such as gnomons; sundials; Planisphere; star charts; globe of the Earth;
diffraction gratings: spectroscopes; color filters; lenses of multiple focal lengths; concave, plane

SCIENCE.ASTRO.1.D B : - . B ASTRO.2.1 use-astronemicaltechnelegy such as telescopes, binoculars, sextants,cemputers,andseftware,
and convex mirrors;_binoculars; telescopes; celestial sphere; online astronomical databases; and
online access to observatories;
collect guantitative data using the International System of Units (SI) and qualitative data as_ ) .
SCIENCE.ASTRO.1.E ) - ASTRO.2.F collect data ~cbianl s e e bsee e el s e fo
evidence;
organize quantitative and qualitative data using probeware, spreadsheets, lab notebooks or
SCIENCE.ASTRO.1.F | ) L
ournals, models, diagrams, graphs paper, computers, or cellphone applications;
develop and use models to represent phenomena, systems, processes, or solutions to engineering
SCIENCE.ASTRO.1.G
problems; and
ASTRO.2.D distinguish between scientific hypotheses and scientific theories;
kn that cciantifi hypothese= ara tantatiy nd tastabl tatamantc that muct b p—\kl f haing
ASTRO.2.B ppo o
L . . " . hich hay b n tactad ogvaer 3 widay vify f nditions-arein H ratad intg th ri S+
SCIENCE.ASTRO.1.H |distinguish between scientific hypotheses, theories, and |aws.
kn that cciantifi theorie° ra based on-naturaland phyr? —\Iph nomena-and-ar ap bl f b, ing
ASTRO.2.C ctablished and highlhraliahl nlanations but mav be subiect to change as new areas of scien
¥ L 7 ¥ ¢ 1)
and-new-technologies-are-developed;
kn tha definition-ofscien and-understand that it has limitati ns—a B ifiad in cubhcacti n(k)(‘))
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SCIENCE.ASTRO.2

Scientific and engineering practices. The student analyzes and interprets data to derive meaning,
identify features and patterns, and discover relationships or correlations to develop evidence-
based arguments or evaluate designs. The student is expected to:

SCIENCE.ASTRO.2.A

identify advantages and limitations of models such as their size, scale, properties, and materials;

SCIENCE.ASTRO.2.B

analyze data by identifying significant statistical features, patterns, sources of error, and
limitations;
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SCIENCE.ASTRO.2.C

use mathematical calculations to assess quantitative relationships in data; and

SCIENCE.ASTRO.2.D

evaluate experimental and engineering designs.

SCIENCE.ASTRO.3

Scientific and engineering practices. The student develops evidence-based explanations and
communicates findings, conclusions, and proposed solutions. The student is expected to:

make informedd dthin and cutside th assy
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SCIENCE.ASTRO.3.A

develop explanations and propose solutions supported by data.and models consistent with
scientific ideas, principles, and theories;

ASTRO. 3.C

drawinferen hased
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SCIENCE.ASTRO.3.B

communicate explanations and solutions individually and collaboratively in a variety of settings

ASTRO.2.H
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Students are now being asked to communicate not only as scientists but
also as engineers.

SCIENCE.ASTRO.3.C

engage respectfully in scientific argumentation using applied scientific explanations and empirical
evidence.

SCIENCE.ASTRO.4

Scientific and engineering practices. The student knows the contributions of scientists and
recognizes the importance of scientific research and innovation on society. The student is
expected to:

SCIENCE.ASTRO.4.A

analyze, evaluate, and critique scientific explanations and solutions by using empirical evidence,
logical reasoning, and experimental and observational testing, so as to encourage critical thinking
by the student;

ASTRO.3.A

in-al-fieldsef seience; analyze, evaluate, and critique scientific explanations by using empirical

evidence, logical reasoning, and experimental and observational testing, including

ofscientific evidence of these selentific explanatiens, so as to encourage critical thinking by the

student;

minina all sides
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SCIENCE.ASTRO.4.B

relate the impact of past and current research on scientific thought and society, including research

methodology, cost-benefit analysis, and contributions of diverse scientists as related to the
content; and

ASTRO.3.D

evaluate the impact of research on scientific thought, society, ard-th

Avirenrmentand

SCIENCE.ASTRO.4.C

research and explore resources such as museums, planetariums, observatories, libraries
professional organizations, private companies, online platforms, and mentors employed in a
science, technology, engineering, and mathematics (STEM) field in order to investigate STEM
careers.

ASTRO.3.E

deseribe th Arectiopn-bet: Aastrenem

. and-future careers.

ntribution identificationof
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SCIENCE.ASTRO.5

Science concepts. The student.understands how astronomy influenced and advanced civilizations.
The student is expected to:

ASTRO.4

Science concepts. The student recognizesth
student is expected to:




SCIENCE.ASTRO.5.A

evaluate and communicate how ancient civilizations developed models of the universe using
astronomical structures, instruments, and tools such as the astrolabe, gnomons, and charts and

ASTRO.4.A

i in ancient civilizations such-as-the Egyptians, Mayans,

+ Eyr pean and tha nati mari
how those models influenced society, time keeping, and navigation; ! ! !
research and evaluate the contributions of scientists, including Ptolemy, Copernicus, Tycho Brahe, research and describe the contributions of scientists te-curchanging understanding of astrenemy,
SCIENCE.ASTRO.5.B  [Kepler, Galileo, and Newton, as astronomy progressed from a geocentric model to a heliocentric ASTRO.4.B including Ptolemy, Copernicus, Tycho Brahe, Kepler, Galileo, Newton, Einstein,and-Hubble, and the
model'and niribution of man actranam rr’in I..Aimb7 Maria Mitchall and Hanriat+a S nlas iH,-
describe and explain the historical origins of the perceived patterns of constellations and the role describe and explain the historical origins of the perceived patterns of constellations and the role of
SCIENCE.ASTRO.5.C ' ' explain the historical origins of the perceived p i ASTRO.AC ibe and explain the historical origins of the perceived p i
of constellations in ancient and modern navigation. constellations in ancient and modern navigation; and
Science concepts. The student conducts and explains astronomical observations made from the
SCIENCE.ASTRO.6 - - ASTROE
point of reference of Earth. The student is expected to:
observe, record, and analyze the apparent movement of the Sun, Moon, and stars and predict .
SCIENCE.ASTRO.6.A R anayze PP ASTRO.5.A observe and record the apparent movement of the Sun and Moon duringtheday
sunrise and sunset;
observe the movement of planets throughout the vear and measure how their positions change ) . .
SCIENCE.ASTRO.6.B X _ P ASTRO.5.B observe andrecord-the apparent movement of the Meoen, planets, andstarsinthenighttimeskyand
relative to the constellations;
identify constellations such as Ursa Major, Ursa Minor, Orion, Cassiopeia, and constellations along recognizeand identify constellations such as Ursa Major, Ursa Minor, Orion, Cassiopeia, and . .
SCIENCE.ASTRO.6.C y ) ) . ) P ASTRO.5.C . v ; ) P The Zodiac and astrology were moved to Student Expectation ASTRO.6.D.
the ecliptic and describe their importance; and constellations-of the zodiac.
understand the difference between astronomy and astrology, the reasons for their historical
SCIENCE.ASTRO.6.D : B : X
conflation, and their eventual separation.
Science concepts. The student knows our relative place in the solar system. The student is . . .
SCIENCE.ASTRO.7 expected to: P [callvep ASTRO.6 Science concepts. The student knows our place in space. The student is expected to:
SCIENCE.ASTRO.7.A demons?rate the use of units of measurement in astronomy, including astronomical units and light ASTRO.6.E demonstrate the use of units of measurement in astronomy, including Astronomical Units and light
years, minutes, and seconds; years.
The difference between a i
.. pparent and absolute magnitude was deleted
from Astronomy.
model the scale, size, and distances of the Sun, Earth, and Moon system and identify the compare-and-contrast the scale, size, and distance of the Sun, Earth, and Moon system through-the
SCIENCE.ASTRO.7.B | . . v ASTRO.6.A . v
limitations of physical models; and use-of data-and-modeling;
SCIENCE.ASTRO.7.C mod.el Fhe'scale, sizes,'and distances of the Sun and the planets in our solar system and identify ASTRO.6.B compare-and-contrast the scale, size, and d.istance of ebjects in the solar system sueh-as the Sun and
the limitations of physical models. planets through-the use ef dataand modeling;
rine-th lessi pd-distance-of-thestars Milky-Way,and-othergalaxesthrough-theuseof  |The scale, size, and distance of the Milky Way and other galaxies have
: data-and-modeling; been deleted from Astronomy.
SCIENCE.ASTRO.8 Science concepts. The studt.ant observes and models the interactions within the_Sun, Earth, and ASTRO.7 Science ?oncepts. The student knows the rele-ef the-Meen in the Sun, Earth, and Moon system. The
Moon system. The student is expected to: student is expected to:
hear nd r rd data 3hb. "*Iunar hases and-u that infarmation + mode|m Q‘mrt wrhl nd
ASTRO.7.A P
Moon system;
h h . . . ict the timi
SCIENCE.ASTRO.8.A model o_wt e orbit and relat_|ve position of the Moon cause lunar phases and predict the timing . . — -
of moonrise and moonset during each phase; Hustratethe cause of lunar phases by-shewing positions of the Moon relative te-Earth-and-the Sun-for|
ASTRO'7‘B EEEh phase, in |||/~limb n m A; imb r n+, firct qu rt. - ing aibhau ; full e A —\ning
X ) " X i i i i causes of lunar and solar eclipses, including differentiating between-
SCIENCE.ASTRO.8.B | model how the orbit and relative position of the Moon cause lunar and solar eclipses; and ASTRO.7.C e o o P

1id Pses;




SCIENCE.ASTRO.8.C |examine and investigate the dynamics of tides using the Sun, Earth, and Moon_model. ASTRO.7.D identify-the-effectsof-the Moon en tides.
SCIENCE.ASTRO.9 Science concepts. The student models the cause of planetary seasons. The student is expected to: ASTRO.8 Science concepts. The student knewsthe reasensforthe seasons. The student is expected to:
SCIENCE.ASTRO.9.A [examine the relationship of a planet's axial tilt to its potential seasons; ASTRO.8.A recognize-that seasons are-caused-by-the tilt ofEarth's axis;
predict how changing latitudinal position affects the length of day and night throughout a planet's ) - - .
SCIENCE.ASTRO.9.B orbital year; P g v g 8 apanels ASTRO.8.B explain-hew latitudinal position affects the length of day and night throughout ke year;
SCIENCE.ASTRO.0.C investigate'the relationship between a planet's axial tilt, angle of incidence of sunlight, and ASTRO.8.C Feeegni%e%ha%the angle of.incidence Qf sunlight determines the concentration of solar energy
concentration of solar energy; and received-on-Earth-at aparticularlocation; and
SCIENCE.ASTRO.9.D |explain the significance of Earth's solstices and equinoxes. ASTRO.8.D aminetherelationship-ofth As-te equinoxes, solstices, the-trepi e,
Science concepts. The student knows how astronomical tools collect and record information
SCIENCE.ASTRO.10 _ - -
about celestial objects. The student is expected to:
SCIENCE.ASTRO.10.A investigéte thg use of bIaTck body radiAa.tionA curves and famiss‘ion absorption, and continuous
spectra in the identification and classification of celestial objects;
calculate the relative light-gathering power of different-sized telescopes to compare telescopes
SCIENCE.ASTRO.10.B B I - — 2 2
for different applications;
analyze the importance and limitations of optical, infrared, and radio telescopes, gravitational ) . )
SCIENCE.ASTRO.10.C v P ASTRO.14.C analyze the importance of ground-based technology inastrenemicalstudies;
wave detectors, and other ground-based technology; and
SCIENCE.ASTRO.10.D analyze the importance a?d limitations of space telescopes in the collection of astronomical data ASTRO.14.D recognize the i!'nportance of space telescopes o the collection of astronomical data across the
across the electromagnetic spectrum. electromagnetic spectrum; and
SCIENCE.ASTRO.11 Scienlce ?t?ncepts.The student uses models to exolaih the formation, development, organization i Sei .,, neepts—Thestudentkn \ that planetsof differentsize, compositionand-surface featur
and significance of solar system bodies. The student is expected to: orbitaround-the Sun-The studentisexpected-to:
' i itati d Kepler's | f planet i : ) L -
SCIENCE.ASTRO.11.A relate Newton s IavY of universal gravitation én ep.er s laws of planetary motion to the ASTRO.9.C relate t—he—r—e#e—ef. Newton's law of urjl\(os.rsal gra\./ltatlon to the motion of the planets areund-the Sun-
formation and motion of the planets and their satellites; and to the motion of naturalandartificial satellites areund the planets; and
SCIENCE.ASTRO.11.B explorfa and communicate the origins.and signific'ance of planets, planetary rings, satellites, ASTRO.9.D explore the or?gins and significance of smallselarsystem-bedies including asteroids, comets, and
asteroids, comets, Oort cloud, and Kuiper belt objects; Kuiper belt objects.
SCIENCE.ASTRO.11.C comparg the planets in ternjs of o'jb.'t’ size, composition, rotation, atmosphere, natural satellites, ASTRO.9.B compa-re the y?l-anets in terms of orbit, size, composition, rotation, atmosphere, natural satellites, and
magnetic fields, and geological activity; and geological activity;
compare the factors essential to life on Earth such as temperature, water, gases, and gravitational compare and-centrast the factors essential to life on Earth such as temperature, water, mass, and
SCIENCE.ASTRO.11.D e . . . ASTRO.9.A .
and magnetic fields to conditions on other planets and their satellites. gases to conditions on other planets;
SCIENCE.ASTRO.12 Science Foncepts. The student knows that our Sun serves as a model for stellar activity. The ASTRO.10 Science concepts. The student knows the role-ef the Sun as-the starin-ourselarsystem. The student is
student is expected to: expected to:
SCIENCE.ASTRO.12.A |identify the approximate mass, size, motion, temperature, structure, and composition of the Sun; ASTRO.10.A identify the approximate mass, size, motion, temperature, structure, and composition of the Sun;
SCIENCE.ASTRO.12.B distinguish between n}JcIear fusion and nuclfear fission and identify the source of energy within ASTRO.10.B distinguish betwez'en nuclear fusion and |j1uclear fission, and identify the source of energy within the
the Sun as nuclear fusion of hydrogen to helium; Sun as nuclear fusion of hydrogen to helium;
SCIENCE.ASTRO.12.C (describe the eleven-year solar cycle and the significance of sunspots; and ASTRO.10.C describe the eleven-year solar cycle and the significance of sunspots; and
th igi d effects of th i ing th | ind iecti lar-rracnetic storm-activity—ir i iacti H
SCIENCE.ASTRO.12.D analyze the origins and effects of space weather, including the solar wind, coronal mass ejections, ASTRO.10.D analyze ~including coronal mass ejections, prominences, flares, and

prominences, flares, and sunspots.

sunspots.




Science concepts. The student understands the characteristics and life cycle of stars. The student

Science concepts. The student kaews the characteristics and life cycle of stars. The student is

SCIENCE.ASTRO.13 | ASTRO.11
is expected to: expected to:
SCIENCE.ASTRO.13.A ic'|entify the chara'c'teristics of main sequence stars, including surface temperature, age, relative ASTROALA identify the Fharacteristics of main sequence stars, including surface temperature, age, relative size,
size, and composition; and composition;
SCIENCE.ASTRO.13.8 describe and communicate star formation from nebulae to protostars to the development of main ASTRO.11.8 characterize star for'mation nstellar-nurseriesfromgiant-molecularclouds, to protostars, to the
sequence stars; development of main sequence stars;
SCIENCE.ASTRO.13.C (evaluate the relationship between mass and fusion on stellar evolution; ASTRO.11.C evaluate the relationship between mass and fusion on the-dyingpr nd-properti f stars;
. . L . compare how the mass ard-gravity of a main sequence star will determine its end state as a white
compare how the mass of a main sequence star will determine its end state as a white dwarf, ASTRO.11.E
SCIENCE.ASTRO.13.D P g dwarf, neutron star, or black hole;
neutron star, or black hole; - - - - -
ASTRO.11.D differentiate-ameng the end states of stars-including white dwarfs, neutron stars, and black holes;
SCIENCE.ASTRO.13.E describe the use of .spectroscop.y.in obtaining ;.Jhysical.data on celestial objects such as ASTRO.1LF FleaJee.the use of s-p.ectroscopy in- obtain?ng physical data on celestial objects such as temperature,
temperature, chemical composition, and relative motion; chemical composition, and relative motion; and
use the Hertzsprung-Russell diagram to classify stars and plot and examine the life cycle of stars . . . .
SCIENCE.ASTRO.13.F K prung & P Y ASTRO.11.G use the Hertzsprung-Russell diagram to plot and examine the life cycle of stars from birth to death.
from birth to death;
SCIENCE.ASTRO.13.G iIIus.traté how astronomers use geometric parallax to determine stellar distances and intrinsic
luminosities; and
SCIENCE.ASTRO.13.H des?ribg how stellar distances are Qetermined by comgarihg aggarent bright‘ness and intrinsic
luminosity when using spectroscopic parallax and the Leavitt relation for variable stars.
Science concepts. The student knows the structure of the universe and our relative place in it. The
SCIENCE.ASTRO.14 - ASTROLAD
student is expected to:
SCIENCE.ASTRO.14.A illustrate the structure and compf)nfan'ts of our Milky Way galaxy and model the size, location, and ASTRO.12.B Feeegm%e%hewpe. et structure, and components of our Milky Way galaxy and location of our solar
movement of our solar system within it; system within it; and
nd ntrac ha diffaran nas of i includina i ipti i
. T . ) ASTRO.12.C compare st e galaxies, spiral, elliptical, irregular, and dwarf. The characteristics of galaxies are used to compare the galaxies in
SCIENCE.ASTRO.14.B |compare spiral, elliptical, irregular, dwarf, and active galaxies; .
. - . Student Expectation Astro.14.B.
ASTRO12.A deseribe-characteristicsof galaxies;
SCIENCE.ASTRO.14.C [develop and use models to explain how galactic evolution occurs through mergers and collisions;
SCIENCE.ASTRO.14.D |describe the Local Group and. its relation to larger-scale structures in the universe; and
SCIENCE.ASTRO.14.E |evaluate the indirect evidence for the existence of dark matter.
Science concepts. The student knows the scientific theories of cosmology. The student is expected
SCIENCE.ASTRO.15 to! P Y W rentmt : &Y Y 15 exp ASTRO.13 Science concepts. The student knows the scientific theories of cosmology. The student is expected to:
research-and describe the historical development of the Big Bang Theory, including red-shift cosmi
SCIENCE.ASTRO.15.A |describe and evaluate the historical development of evidence supporting the Big Bang Theory; ASTRO.13.A . L P . g & y
— microwave background radiationand other supporting evidence;
SCIENCE.ASTRO.15.B |evaluate the limits of observational astronomy methods used to formulate the distance ladder;
- . . v Information related to the fate of the universe is in Student Expectation
SCIENCE.ASTRO.15.C |evaluate the indirect evidence for the existence of dark energy; ASTRO.13.C ) L
8y e ne-therole of dark matterand dark energy. ASTRO.15.E, and dark matter is in ASTRO.14.E.
be th ientific understandi - - ¥ - N - - - - ¥ - X
SCIENCE.ASTRO.15.D describe the current -smen ific understanding of the evolution of the universe, including estimates ASTRO.13.B Fe&ea%eh—aﬂé.descrlbe current theories of the evolution of the universe, including estimates for the
for the age of the universe; and age of the universe; and
SCIENCE.ASTRO.15.E describe current scientific hypotheses_about the fate of the universe, including open and closed ASTRO.13.C research and-deseribe-scientific hypotheses-of the fate of the universe, including open and closed Dark matter is covered in Student Expectation ASTRO.14.E and dark

universes.
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energy is in ASTRO.15.C




Science concepts. The student understands the benefits and challenges of expanding our

Science concepts. The student recegnizes the benefits and challenges of s&

slorationto-th
B

SCIENCE.ASTRO.16 knowledge of the universe. The student is expected to: ASTRO.14 study of the universe. The student is expected to:
SCIENCE.ASTRO.16.A |describe and communicate the historical development of human space flight and its challenges; ASTRO.14.A bbb e ntributiens of human space flight and-future-plans and challenges;
SCIENCE.ASTRO.16.B |describe and communicate the uses and challenges of robotic space flight; ASTRO.14.B £h robotic space flight;
SCIENCE.ASTRO.16.C eval'uat'e the evidence of the existence of habitable zones and potentially habitable planetary
bodies in extrasolar planetary systems;
SCIENCE.ASTRO.16.D |evaluate the impact on astronomy from light pollution, radio interference, and space debris;
SCIENCE.ASTRO.16.E [examine and describe current developments and discoveries in astronomy; and ASTRO.14.E demonstrate anawareness-ofnew developments and discoveries in astronomy.

SCIENCE.ASTRO.16.F

explore and explain careers that involve astronomy, space exploration, and the technologies
developed through them.
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