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Academic Standards for Science and Technology

VII. INTRODUCTION

This document describes what students should know and be able to do in the following eight areas:

3.5. Earth Sciences

3.6. Technology Education

3.7. Technological Devices

3.8. Science, Technology and Human Endeavors

3.1. Unifying Themes of Science

3.2. Inquiry and Design

3.3. Biological Sciences

3.4. Physical Science, Chemistry
and Physics

S O OO
S O OO

These standards describe what students should know and be able to do by the end of fourth, seventh, tenth and twelfth grade. In
addition, these standards reflect the increasing complexity and sophistication that students are expected to achieve as they progress
through school.

This document avoids repetition, making an obvious progression across grade levels less explicit. Teachers shall expect that students
know and can apply the concepts and skills expressed at the preceding level. Consequently, previous learning is reinforced but not
retaught.

Standards are arranged by categories, for example, 3.5 Earth Science. Under each category are standard statements that are preceded
by a capital letter; for example, in 3.1 Unifying Themes, grade 10.B, "Describe concepts of models as a way to predict and understand
science and technology.” Following the standard statements are bulleted standard descriptors, which explain the nature and scope of
the standard. Descriptors specify the nature of the standard and the level of complexity needed in meeting that standard in a proficient
manner. Descriptors serve to benchmark the standard statement. Curriculum, instruction and assessment should focus on meeting the
standard statement. Technology Education, computer applications and science are separate curricular areas. Meeting standards
should be approached as a collaborative effort among all curricular areas.
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The following descriptors explain the intent of each standard category:

8.1, Unifying Themes

3.2. Inquiry and Design

3.3. Biological Sciences

3.4. Physical Science
Chemistry and Physics

Biology concerns living things, their appearance, different types of life, the scope of their
similarities and differences, where they live and how they live. Living things are made of the
same components as all other matter, involve the same kinds of transformations of energy and
move using the same basic kinds of forces as described in chemistry and physics standards.
Through the study of the diversity of life, students learn to understand how life has changed over
a long period of time. This great variety of life forms continues to change even today as genetic
instructions within cells are passed from generation to generation, yet the amazing integrity of

most species remain.

, freezing,
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3.5. Earth Sciences

3.6. Technology Education

3.7. Technological Devices

3.8. Science, Technology and
Human Endeavors

The dynamics of earth science include the studies of forces of nature that build the earth and
wear down the earth.

P
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What Is Science? Any study of science includes the search for understanding the natural world and facts, principles, theories and
laws that have been verified by the scientific community and are used to explain and predict natural phenomena and events.

Acquiring scientific knowledge involves constructing hypotheses using observation and knowledge in the content area in order to
formulate useful questions that provoke scientific inquiry. As a result of repeated, rigorous testing over time and applying multiple
perspectives to a problem, consistent information emerges. A theory describes this verifiable event or phenomena. Theories are
powerful elements in science and are used to predict other events. As theories lose their ability to predict, they are modified,
expanded or generalized or incorporated into a broader theory.

Knowledge of what science is incorporates carefully developed and integrated components:

e Nature of science -- the ways in which scientists search for answers to questions and explanations of observations about
the natural world; includes process knowledge of observing, classifying, inferring, predicting, measuring, hypothesizing,
experimenting and interpreting data

e Unifying themes of science -- concepts, generalizations and principles that result from and lead to inquiry

e Knowledge -- facts, principles, theories and laws verifiable through scientific inquiry by the world community of
scientists; includes physics, chemistry, earth science and biological sciences

e Inquiry -- an intellectual process of logic that includes verification of answers to questions about and explanations for
natural objects, events and phenomena

e Process skills -- Recognition by students how knowledge is acquired and applied in science by observing, classifying,
inferring, predicting, measuring, computing, estimating, communicating, using space/time relationships, defining
operationally, formulating hypotheses, testing and experimenting, designing controlled experiments, recognizing variables,
manipulating variables, interpreting data, formulating models, designing models and producing solutions.

e Problem solving -- application of concepts to problems of human adaptation to the environment that often leads to
recognition of new problems; has social implications and leads to personal decision-making and action; a process which
forms the link for interactions between scientific and technological results or findings; involves operational definitions,
recognizing variables, formulating models and asking questions

e Scientific thinking -- the disposition to suspend judgment, not make decisions and not take action until results,
explanations or answers have been tested and verified with information.

22 Pa. Code, Ch. 4, Appendix B Final Form January 5, 2002



Academic Standards for Science and Technology

22 Pa. Code, Ch. 4, Appendix B Final Form January 5, 2002



Academic Standards for Science and Technology

22 Pa. Code, Ch. 4, Appendix B Final Form January 5, 2002



Academic Standards for Science and Technology

3.1.  Unifying Themes

3.1.4. GRADE 4 3.1.7. GRADE 7 3.1.10. GRADE 10 3.1.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maximum potential and to acquire the knowledge
and skills needed to . . .

o ldentify theories that serve as models
(e.g., molecules).
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o Use knowledge of natural patterns to
predict next occurrences (e.g.,
seasons, leaf patterns, lunar phases).

e Describe relative motion.

=
=

e Examine and describe recurring
patterns that form the basis of
biological classification, chemical

periodicity, geological order and
astronomical order.
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3.2.  Inquiry and Design

3.2.4. GRADE 4 3.2.7. GRADE 7 3.2.10. GRADE 10 3.2.12. GRADE 12

e Distinguish between a scientific -
theory and a belief. e Compare and contrast scientific
theories and beliefs.
e Know that science uses both direct
and indirect observation means to o Critically evaluate the status of
study the world and the universe. existing theories (e.g., germ theory
change existing perceptions.
results. particles, theory of evolution,

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maximum potential and to acquire the knowledge
e Integrate new information into of disease, wave theory of light,
L]
epidemiology of aids).

and skills needed to . . .
existing theories and explain implied classification of subatomic
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C. Identify and use the elements of
scientific inquiry to solve problems.

o Generate questions about objects,
organisms and/or events that can be
answered through scientific
investigations.

o Evaluate the appropriateness of
questions.

o Design an investigation with limited
variables to investigate a question.

e Conduct a two-part experiment.

e Judge the significance of
experimental information in
answering the question.

e Communicate appropriate
conclusions from the experiment.

C. Apply the elements of scientific inquiry
to solve problems.

Generate questions about objects,
organisms and/or events that can be
answered through scientific
investigations.

Evaluate the appropriateness of
guestions.

Design an investigation with
adequate control and limited
variables to investigate a question.
Conduct a multiple step experiment.
Organize experimental information
using a variety of analytic methods.
Judge the significance of
experimental information in
answering the question.

Suggest additional steps that might
be done experimentally.

C. Apply the elements of scientific inquiry
to solve multi-step problems.

Generate questions about objects,
organisms and/or events that can be
answered through scientific
investigations.

Evaluate the appropriateness of
questions.

Design an investigation with
adequate control and limited
variables to investigate a question.
Organize experimental information
using analytic and descriptive
techniques.

Evaluate the significance of
experimental information in
answering the question.

Project additional questions from a
research study that could be studied.

11
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3.3. Biological Sciences

3.3.4. GRADE 4

3.3.7. GRADE 7

3.3.10. GRADE 10

3.3.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every stu

and skills needed to . . .

dent to realize his or her maximum potential and to acquire the knowledge

A. Know the similarities and differences of
living things.

o Identify life processes of living
things (e.g., growth, digestion, react
to environment).

e Know that some organisms have
similar external characteristics
(e.g., anatomical characteristics;
appendages, type of covering, body
segments) and that similarities and
differences are related to
environmental habitat.

e Describe basic needs of plants and
animals.

B. Know that living things are made up of
parts that have specific functions.
o Identify examples of unicellular and
multicellular organisms.
e Determine how different parts of a
living thing work together to make
the organism function.

A. Describe the similarities and differences
that characterize diverse living things.

e Describe how the structures of
living things help them function in
unigue ways.

o Explain how to use a dichotomous
key to identify plants and animals.

e Account for adaptations among
organisms that live in a particular
environment.

B. Describe the cell as the basic structural
and functional unit of living things.

o Identify the levels of organization
from cell to organism.

e Compare life processes at the
organism level with life processes at
the cell level.

e Explain that cells and organisms
have particular structures that
underlie their functions.

o Describe and distinguish among cell
cycles, reproductive cycles and life
cycles.

e Explain disease effects on structures
or functions of an organism.

A. Explain the structural and functional
similarities and differences found
among living things.

Identify and characterize major life
forms according to their placement
in existing classification groups.
Explain the relationship between
structure and function at the
molecular and cellular levels.
Describe organizing schemes of
classification keys.

Identify and characterize major life
forms by kingdom, phyla, class and
order.

B. Describe and explain the chemical and
structural basis of living organisms.

Describe the relationship between the
structure of organic molecules and
the function they serve in living
organisms.

Identify the specialized structures and
regions of the cell and the functions
of each.

Explain how cells store and use
information to guide their functions.
Explain cell functions and processes
in terms of chemical reactions and
energy changes.

A. Explain the relationship between
structure and function at all levels of
organization.

o ldentify and explain interactions
among organisms (e.g., mutually
beneficial, harmful relationships).

e Explain and analyze the relationship
between structure and function at the
molecular, cellular and organ-system
level.

e Describe and explain structural and
functional relationships in each of
the five (or six) kingdoms.

e Explain significant biological
diversity found in each of the
biomes.

B. Analyze the chemical and structural basis
of living organisms.

o Identify and describe factors affecting
metabolic function (e.g., temperature,
acidity, hormones).

e Evaluate metabolic activities using
experimental knowledge of enzymes.

o Evaluate relationships between
structure and functions of different
anatomical parts given their
structure.

o Describe potential impact of genome
research on the biochemistry and
physiology of life.

12
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C. Know that characteristics are inherited
and, thus, offspring closely resemble
their parents.

o Identify characteristics for animal
and plant survival in different
climates.

e identify physical characteristics that
appear in both parents and offspring
and differ between families, strains
or species.

D. Identify changes in living things over
time.
e Compare extinct life forms with
living organisms.

C.

Know that every organism has a set of
genetic instructions that determines its
inherited traits.

Identify and explain inheritable
characteristics.

Identify that the gene is the basic
unit of inheritance.

Identify basic patterns of inheritance
(e.g., dominance, recessive, co-
dominance).

Describe how traits are inherited.
Distinguish how different living
things reproduce (e.g., vegetative
budding, sexual).

recognize that mutations can alter a
gene.

Describe how selective breeding,
natural selection and genetic
technologies can change genetic
makeup of organisms.

Explain basic concepts of natural
selection.

Identify adaptations that allow
organisms to survive in their
environment.

Describe how an environmental
change can affect the survival of
organisms and entire species.

know that differences in individuals
of the same species may give some
advantage in surviving and
reproducing.

recognize that populations of
organisms can increase rapidly.
Describe the role that fossils play in
studying the past.

Explain how biologic extinction is a
natural process.

C. Describe how genetic information is
inherited and expressed.

D. Explain the mechanisms of the theory of
evolution.

Compare and contrast the function
of mitosis and meiosis.

Describe mutations’ effects on a
trait’s expression.

Distinguish different reproductive
patterns in living things

(e.g., budding, spores, fission).
Compare random and selective
breeding practices and their results
(e.g., antibiotic resistant bacteria).
Explain the relationship among
DNA, genes and chromosomes.
Explain different types of
inheritance (e.g., multiple allele,
sex-influenced traits).

Describe the role of DNA in protein
synthesis as it relates to gene
expression.

analyze data from fossil records,
similarities in anatomy and
physiology, embryological studies
and DNA studies that are relevant to
the theory of evolution.

Explain the role of mutations and
gene recombination in changing a
population of organisms.

Compare modern day descendants off
extinct species and propose possible
scientific accounts for their present
appearance.

describe the factors

(e.g., isolation,

differential

. Explain gene inheritance and expression

at the molecular level.

Analyze gene expression at the
molecular level.

Describe the roles of nucleic acids in
cellular reproduction and protein
synthesis.

Describe genetic engineering
techniques, applications and impacts.
Explain birth defects from the
standpoint of embryological
development and/or changes in
genetic makeup.

. Analyze the theory of evolution.

Examine human history by describing
the progression from early hominids
to modern humans.

apply the concept of natural selection
as a central concept in illustrating
evolution theory.

13
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reproduction) affecting
gene frequency in a
population over time and
their consequences.

e describe and differentiate between
the roles of natural selection and
genetic drift.

e Describe changes that illustrate
major events in the earth’s
development based on a time line.

e explain why natural selection can act
only on inherited traits.

e Apply the concept of natural
selection to illustrate and account for
a species’ survival, extinction or
change over time.

Ecosystem Standards are in the Environment and Ecology Standard Category (4.6).

14
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3.4.  Physical Science, Chemistry and Physics

3.4.4. GRADE 4

3.4.7. GRADE 7

3.4.10. GRADE 10

3.4.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every stu

and skills needed to . . .

dent to realize his or her maximum potential and to acquire the knowledge

- B s

o Apply rules of systematic
nomenclature and formula writing to
chemical substances.

o Classify and describe, in equation
form, types of chemical and nuclear
reactions.

e Explain how radioactive isotopes that
are subject to decay can be used to
estimate the age of materials.

Apply the predictability of nuclear
decay to estimate the age of materials
that contain radioactive isotopes.

15
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C. Observe and describe different types of
force and motion.

Identify characteristics of sound
(pitch, loudness and echoes)
Recognize forces that attract or repel
other objects and demonstrate them.
Describe various types of motions.
Compare the relative movement of
objects and describe types of motion
that are evident.

Describe the position of an object by
locating it relative to another object
or the background (e.g., geographic
direction, left, up).

E
EE
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D. Describe the composition and structure
of the universe and the earth’s place in
it.

e Recognize earth’s place in the solar
system.

e Explain and illustrate the causes of
seasonal changes.

e Identify planets in our solar system
and their general characteristics.

e Describe the solar system motions
and use them to explain time (e.g.,
days, seasons), major lunar phases
and eclipses.

D. Describe essential ideas about the
composition and structure of the
universe and the earth’s place in it.

e Compare various planets’
characteristics.

e Describe basic star types and
identify the sun as a star type.

o Describe and differentiate comets,
asteroids and meteors.

¢ Identify gravity as the force that
keeps planets in orbit around the sun
and governs the rest of the
movement of the solar system and
the universe.

o Illustrate how the positions of stars
and constellations change in relation
to the Earth during an evening and
from month to month.

o Identify equipment and instruments
that explore the universe.

¢ Identify the accomplishments and
contributions provided by selected
past and present scientists in the
field of astronomy.

D. Explain essential ideas about the
composition and structure of the
universe.

Compare the basic structures of the
universe (e.g., galaxy types, nova,
black holes, neutron stars).
Describe the structure and life cycle
of star, using the Hertzsprung-
Russell diagram.

Describe the nuclear processes
involved in energy production in a
star.

Explain the “red-shift” and
Hubble’s use of it to determine
stellar distance and movement.
Compare absolute versus apparent
star magnitude and their relation to
stellar distance.

Explain the impact of the
Copernican and Newtonian thinking
on man’s view of the universe.
Identify and analyze the findings of
several space instruments in regard
to the extent and composition of the

D. Analyze the essential ideas about the
composition and structure of the
universe.
¢ Analyze the Big Bang Theory’s use

of gravitation and nuclear reaction
to explain a possible origin of the
universe.

e Compare the use of visual, radio and
x-ray telescopes to collect data
regarding the structure and
evolution of the universe.

e Correlate the use of the special
theory of relativity and the life of a
star.

17
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Identify and articulate space
program efforts to investigate
possibilities of living in space and
on other planets.

solar system and universe.

Refer to Technology Standard Category 3.6 for applied uses of these concepts and principles.

18
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3.5. Earth Sciences

3.5.4. GRADE 4

3.5.7. GRADE 7

3.5.10. GRADE 10

3.5.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every stu

and skills needed to . . .

dent to realize his or her maximum potential and to acquire the knowledge

A. Know basic landforms and earth

history.

e Describe earth processes
(e.g., rusting, weathering, erosion)
that have affected selected physical
features in students’ neighborhoods.

o Identify various earth structures
(e.g., mountains, faults, drainage
basins) through the use of models.

o Identify the composition of soil as
weathered rock and decomposed
organic remains.

e Describe fossils and the type of
environment they lived in
(e.g., tropical, aquatic, desert).

A. Describe earth features and processes.
e Describe major layers of the earth.
e Describe the processes involved in

the creation of geologic features
(e.g., folding, faulting, volcanism,
sedimentation) and that these
processes seen today (e.g., erosion,
weathering crustal plate movement)
are similar to those in the past.

o Describe the processes that formed
Pennsylvania geologic structures
and resources including mountains,
glacial formations, water gaps and
ridges.

e Explain how the rock cycle affected
rock formations in the state of
Pennsylvania.

o Distinguish between examples of
rapid surface changes
(e.g., landslides, earthquakes) and
slow surface changes
(e.g., weathering).

o Identify living plants and animals
that are similar to fossil forms.

A. Relate earth features and processes that
change the earth.

o Illustrate and explain plate tectonics
as the mechanism of continental
movement and sea floor changes.

e Compare examples of change to the
earth’s surface over time as they
related to continental movement and
ocean basin formation
(e.g., Delaware, Susquehanna, Ohio
Rivers system formations,
dynamics).

e Interpret topographic maps to
identify and describe significant
geologic history/structures in
Pennsylvania.

e Evaluate and interpret geologic
history using geologic maps.

e Explain several methods of dating
earth materials and structures.

e Correlate rock units with general
geologic time periods in the history
of the earth.

e Describe and identify major types of
rocks and minerals.

A. Analyze and evaluate earth features and
processes that change the earth.

o Apply knowledge of geophysical
processes to explain the formation
and degradation of earth structures
(e.g., mineral deposition, cave
formations, soil composition).

¢ Interpret geological evidence
supporting evolution.

o Apply knowledge of radioactive
decay to assess the age of various
earth features and objects.

19
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o Identify and sort earth materials
according to a classification key
(e.g., soil/rock type).

C. Know basic weather elements.

e identify cloud types.

o Identify weather patterns from data
charts (including temperature, wind
direction and speed, precipitation)
and graphs of the data.

e Explain how the different seasons
effect plants, animals, food
availability and daily human life.

B. Recognize earth resources and how they
affect everyday life.

¢ Identify and locate significant earth
resources (e.g., rock types, oil, gas,
coal deposits) in Pennsylvania.

e Explain the processes involved in
the formation of oil and coal in
Pennsylvania.

e Explain the value and uses of
different earth resources
(e.g., selected minerals, ores, fuel
sources, agricultural uses).

e Compare the locations of human
settlements as related to available
resources.

C. Describe basic elements of meteorology.

o Explain weather forecasts by
interpreting weather data and
symbols.

e Explain the oceans’ impact on local
weather and the climate of a region.

o Identify how cloud types, wind
directions and barometric pressure
changes are associated with weather
patterns in different regions of the
country.

e Explain and illustrate the processes
of cloud formation and
precipitation.

e Describe and illustrate the major
layers of the earth’s atmosphere.

o Identify different air masses and
global wind patterns and how they
relate to the weather patterns in
different regions of the U.S.

Demonstrate the effects of
sedimentation and erosion before
and after a conservation plan is
implemented.

Evaluate the impact of geologic
activities/hazards (e.g., earthquakes,
sinkholes, landslides).

Evaluate land use (e.g., agricultural,
recreational, residential,
commercial) in Pennsylvania based
upon soil characteristics.

C. Interpret meteorological data.

Analyze information from
meteorological instruments and
online sources to predict weather
patterns.

Describe weather and climate
patterns on global levels.

Evaluate specific adaptations plants
and animals have made that enable
them to survive in different
climates.

C. Analyze atmospheric energy transfers.

e Describe how weather and climate
involve the transfer of energy in and
out of the atmosphere.

e Explain how unequal heating of the
air, ocean and land produces wind
and ocean currents.

o Analyze the energy transformations
that occur during the greenhouse
effect and predict the long-term
effects of increased pollutant levels
in the atmosphere.

e Analyze the mechanisms that drive
a weather phenomena (e.g., EI Nino,
hurricane, tornado) using the
correlation of three methods of heat
energy transfer.

20
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D. Recognize the earth’s different water
resources.

Know that approximately three-
fourths of the earth is covered by
water.

identify and describe types of fresh
and salt-water bodies.

Identify examples of water in the
form of solid, liquid and gas on or
near the surface of the earth.
Explain and illustrate evaporation
and condensation.

Recognize other resources available
from water (e.g., energy,
transportation, minerals, food).

D. Explain the behavior and impact of the
earth’s water systems.

Explain the water cycle using the
processes of evaporation and
condensation.

Describe factors that affect
evaporation and condensation.
Distinguish salt from fresh water
(e.g., density, electrical conduction).
Compare the effect of water type
(e.g., polluted, fresh, salt water) and
the life contained in them.

Identify ocean and shoreline
features, (e.g., bays, inlets, spit, tidal
marshes).

D. Assess the value of water as a resource.

Compare specific sources of potable
water (e.g., wells, public systems,
rivers) used by people in
Pennsylvania.

Identify the components of a
municipal/agricultural water supply
system and a wastewater treatment
system.

Relate aquatic life to water
conditions (e.g., turbidity,
temperature, salinity, dissolved
oxygen, nitrogen levels, pressure).
Compare commercially important
aquatic species in or near
Pennsylvania.

Identify economic resources found
in marine areas.

Assess the natural and man-made
factors that affect the availability of
clean water (e.g., rock and mineral
deposits, man-made pollution).

D. Analyze the principles and history of
hydrology.

Analyze the operation and
effectiveness of a water purification
and desalination system.

Evaluate the pros and cons of
surface water appropriation for
commercial and electrical use.
Analyze the historical development
of water use in Pennsylvania

(e.g., recovery of Lake Erie).
Compare the marine life and type of
water found in the intertidal, neritic
and bathyal zones.

Refer to Environment and Ecology Standards Categories 4.1, 4.3, 4.8 for standards that deal with environmental impact of
Earth structures and forces.

21
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3.6.  Technology Education

3.6.4. GRADE 4 3.6.7. GRADE 7 3.6.10. GRADE 10 3.6.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maximum potential and to acquire the knowledge
and skills needed to . . .
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3.7.

Technological Devices

3.7.4. GRADE 4

3.7.7. GRADE 7

3.7.10. GRADE 10

3.7.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every stu

and skills needed to . . .

dent to realize his or her maximum potential and to acquire the knowledge
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operation and use of advanced
instrumentation in evaluating
material and chemical properties
(e.g., scanning electron microscope,
nuclear magnetic resonance
machines).

Computer literacy, including the use of hardware and software in sta

areas.

ndard statements C, D, and E, should be integrated across all content

C. Identify basic computer operations and
concepts.

e Identify the major parts necessary
for a computer to input and output
data.

e Explain and demonstrate the basic
use of input and output devices
(e.g., keyboard, monitor, printer,
mouse).

e Explain and demonstrate the use of
external and internal storage
devices (e.g., disk drive, CD drive).

D. Use basic computer software.

e Apply operating system skills to
perform basic computer tasks.
Apply basic word processing skills.
Identify and use simple graphic and
presentation graphic materials
generated by the computer.

e Apply specific instructional
software.

C. Explain and demonstrate basic
computer operations and concepts.

Know specialized computer
applications used in the
community.

Describe the function of advanced
input and output devices

(e.g., scanners, video images,
plotters, projectors) and
demonstrate their use.
Demonstrate age appropriate
keyboarding skills and techniques.

D. Apply computer software to solve
specific problems.

Identify software designed to meet
specific needs (e.g., Computer
Aided Drafting, design software,
tutorial, financial, presentation
software).

Identify and solve basic software
problems relevant to specific
software applications.

Identify basic multimedia

C. Apply basic computer operations and
concepts.

o Identify solutions to basic hardware
and software problems.

e Apply knowledge of advanced
input devices.

e Apply knowledge of hardware
setup.

e Describe the process for basic
software installation and
demonstrate it.

e Analyze and solve basic operating
systems problems.

o Apply touch keyboarding skills and
techniques at expectable speed and
accuracy.

e Demonstrate the ability to perform
basic software installation.

D. Utilize computer software to solve
specific problems.

o |dentify legal restrictions in the use
of software and the output of data.

e Apply advanced graphic
manipulation and desktop
publishing techniques.

e Apply basic multimedia
applications.

e Apply advanced word processing,
database and spreadsheet skills.

C. Evaluate computer operations and
concepts as to their effectiveness to
solve specific problems.

e Describe and demonstrate atypical
software installation.

e Analyze and solve hardware and
advanced software problems.

e Assess and apply multiple input
and output devices to solve specific
problems.

D. Evaluate the effectiveness of computer
software to solve specific problems.

o Evaluate the effectiveness of
software to produce an output and
demonstrate the process.

e Design and apply advanced
multimedia techniques.

e Analyze, select and apply the
appropriate software to solve
complex problems.

o Evaluate the effectiveness of the
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E.

Identify basic computer
communications systems.
e Apply a web browser.
e Apply basic electronic mail
functions.
e Use on-line searches to answer age
appropriate questions.

applications.

Demonstrate a basic knowledge of
desktop publishing applications.
Apply intermediate skills in
utilizing word processing, database
and spreadsheet software.

Apply basic graphic manipulation
techniques.

E. Explain basic computer
communications systems.

Describe the organization and
functions of the basic parts that
make up the World Wide Web.
Apply advanced electronic mail
functions.

Apply basic on-line research
techniques to solve a specific
problem.

e Describe and demonstrate how two
or more software applications can
be used to produce an output.

e Select and apply software designed
to meet specific needs.

E. Apply basic computer communications
systems.

e Identify and explain various types
of on-line services.

o Identify and explain the function of
the parts of a basic network.

e Describe and apply the components
of a web page and their function.

e Explain and demonstrate file
transfer within and out side of a
computer network.

o Identify, describe and complete
advanced on-line research.

computer as a presentation tool.
o Analyze the legal responsibilities
of computer users.

E. Assess the effectiveness of computer
communications systems.

o Assess the effectiveness of a
computer based communications
system.

o Transfer files among different
computer platforms.

e Analyze the effectiveness of on-
line information resources to meet
the needs for collaboration,
research, publications,
communications and productivity.

o Apply knowledge of protocol
standards to solve connectivity
problems.
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3.8.  Science, Technology and Human Endeavors

3.8.4. GRADE 4 3.8.7. GRADE 7 3.8.10. GRADE 10 3.8.12. GRADE 12

Pennsylvania’s public schools shall teach, challenge and support every student to realize his or her maximum potential and to acquire the knowledge
and skills needed to . . .

=
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IX. GLOSSARY

Allele: Any of a set of possible forms of a gene.

Biochemical conversion: The changing of organic matter into other chemical forms.

Biomass conversion: The changing of organic matter that has been produced by photosynthesis into useful liquid, gas or fuel.
Biomedical technology: The application of health care theories to develop methods, products and tools to maintain or improve

homeostasis.

Biomes: A community of living organisms of a single major ecological region.

Carbon chemistry: The science of the composition, structure, properties and reactions of carbon based matter, especially of atomic
and molecular systems; sometimes referred to as organic chemistry.

Desalinization: To remove salts and other chemicals from sea or saline water.

Dichotomous: Divided or dividing into two parts or classifications.

Embryology: The branch of biology dealing with the development of living things from fertilized egg to its developed state.
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Enzyme: A protein that increases the rate of a chemical reaction without being changed by the reaction; an organic catalyst.

Evolution: A process of change that explains why what we see today is different from what existed in the past; it includes
changes in the galaxies, stars, solar system, earth and life on earth. biological evolution is a change in hereditary
characteristics of groups of organisms over the course of generations.

Fact: Information that has been objectively verified.

Geologic map: A representation of a region on which is recorded earth information (e.g., the distribution, nature and age
relationships of rock units and the occurrences of structural features, mineral deposits and fossil localities).

Hydrology: The scientific study of the properties, distribution and effects of water on the earth’s surface, in the soil and
underlying rocks and in the atmosphere.

Hypothesis: An assertion subject to verification or proof as a premise from which a conclusion is drawn.

—

aw: Summarizing statement of observed experimental facts that has been tested many times and is generally accepted
as true.
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Mitosis: The sequential differentiation and segregation of replicated chromosomes in a cell’s nucleus that precedes
complete cell division.

Nova: A variable star that suddenly increases in brightness to several times its normal magnitude and returns to its
original appearance in a few weeks to several months or years.

Radioactive isotope: An atom that gives off nuclear radiation and has the same number of protons (atomic number) as another atom but
a different number of neutrons.

Science: Search for understanding the natural world using inquiry and experimentation.
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Technology education:

Technological design process:

Theory:

Theory of evolution:

Topographic map:

Transportation systems:

Transportation technology:

Tool:

Academic Standards for Science and Technology

The application of tools, materials, processes and systems to solve problems and extend human capabilities.

Recognizing the problem, proposing a solution, implementing the solution, evaluating the solution and
communicating the problem, design and solution.

Systematically organized knowledge applicable in a relatively wide variety of circumstances; especially, a system
of assumptions, accepted principles and rules of procedure devised to analyze, predict or otherwise explain the
nature or behavior of a specified set of phenomena.

A theory that the various types of animals and plants have their origin in other preexisting types and that the
distinguishable differences are due to modification in successive generations.

A representation of a region on a sufficient scale to show detail, selected man-made and natural features of a
portion of the land surface including its relief and certain physical and cultural features; the portrayal of the
position, relation, size, shape and elevation of the area.

A group of related parts that function together to perform a major task in any form of transportation.

The physical ways humans move materials, goods and people.

Any device used to extend human capability including computer-based tools.
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