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Academic Standards for Science and Technology

applications in business, agriculture and medicine. Physics deepens the understanding of the
structure and properties of materials and includes atoms, waves, light, electricity, magnetism and
the role of energy, forces and motion.

The dynamics of earth science include the studies of forces of nature that build the carth and
wear down the earth. The understanding of these concepts uses principles from physical
sciences, geography and mathematics.

T education is the use of accumulated knowledge to process resources to meet human
needs and improve the quality of life. Students develop the ability to select and correctly use
materials, tools, techniques and processes to answer questions, understand explanations and
solve problems encountered in real life situations. These overriding themes require students to
design, create, use, evaluate and modify systems of Bi T

and Physical Technologies.

Technological Devices Students use tools to observe, measure, move and make things. New technological tools and
techniques make it possible to enact far-reaching changes in our world. Technology enhances the
students' abilities to identify problems and determine solutions. Computers play an integral role
in every day life by extending our abilities to collect, analyze and communicate information and
ideas.

Science, Technology and
Human Endeavors

Scientific knowledge and societal needs often create a demand for new technology. Conversely,
new technology advances scientific knowledge. Both influence society through the impact of
their products and processes.
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Academic Standards for Science and Technology

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 involves using observation and knowledge in the content area in order to
formulate uscful questions that provoke scientific i inquiry. As a result of repeated, rigorous testing over time and applying multiple

to a problem, 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 i carefully and i

Nature of science - the ways in which scientists search for answers to questions and explanations of observations about
the natural world; includes process of observing, . inferring,
experimenting and interpreting data
Unifying themes of science -- concepts, generalizations and principles that result from and lead to inquiry
Knowledge -- facts, principles, theories and laws verifiable through scientific inquiry by the world community of
scientists; includes physics, chemistry, carth science and biological sciences
Inquiry — an intellectual process of logic that includes verification of answers to questions about and explanations for
natural objects, events and phenomena
Process skills -- by students how is acquired and applied in science by observing, classifying,
inferring, predi measuring, i i using sp: defining

. testing and ing, designing i variables,
manipulating variables, interpreting data, formulating models, designing models and producing solutions.
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
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.
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Academic Standards for Science and Technology

What Is Technology Education? It is the means by which we teach T is a body of separate from
but related to the sciences, with specific content, curriculum and specific certifi T is the of
tools, materials, processes and systems by humans to solve problems and provide benefits to humankind. We use technology in an
attempt to improve our environment. These improvements may relate to survival needs (e.g.. food, shelter, defense) or they may relate
to human aspirations (e.g., knowledge, art, control). They can include benefits. costs and risks.

Technology education involves a broad spectrum of knowledge and activities. Effective technology education combines knowledge
of content, process and skills to provide students with a holistic approach to learning. Technology education offers unique
opportunities to apply numerous academic concepts through practical, hands-on applications. Instructional technology, on the other
hand, deals specifically with use of computers and different software to solve problems and communicate effectively. Knowledge of
content, process and skills should be used together to effectively engage students and promote a complete understanding of the
sciences, related and their The between science and technology is one where science builds
principles or theories and technology provides the practical application of those principles or theories.

Knowledge of content, process and skills in technology involves learning processes that include these components:
Methods of designing and developing solutions
* Standards for selecting and using appropriate materials, tools and processes
. and design for testing and solutions
«  Criteria for judging the performance and impact of the solutions
« Evaluating the impact of modifying a system to improve performance.

22 Pa. Code, Ch. 4, Appendix B Final Form January 5. 2002
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Recognize and use the elements of
scientific inquiry to solve problems.
Generate questions about objects,
organisms and/or events that can be
answered through scientific
investigations.
Design an investigation.
Conduct an experiment.
State a conclusion that is consistent
with the information.

Recognize and use the technological
design process to solve problems.
« Recognize and explain basic
problems
Identify possible solutions and their
course of action.
Try a solution.
Describe the solution, identify its
impacts and modify if necessary.
Show the steps taken and the
results.

. Know and use the technological design

c

Identify and use 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
questions.
Design an investigation with limited
variables to investigate a question.
Conduct a two-part experiment.

Communicate appropriate
conclusions from the experiment

process to solve problems.

Define different (ypes of problems.
fine all aspects of the problem,

ﬁnmmma)\ nformation and questions
that must be answered.
Propose the best solution.
Design and propose alternative
methods to achieve solutions.
Apply a solution.
Explain the results, present
improvements, identify and infer the
impacts of the solution.

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 of

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

questions.

« 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

+ Suggest additional steps that might
be done experimentally.

Identify and apply the technological

design process {o solve problems.

« Examine the problem, rank all
necessary information and al
questions that must be answered.

« Propose and analyze a solution.

« Implement the solution.

« Evaluate the solution, test, redesign
and improve as necessary.

« Communicate the process and
evaluate and present the impacts of
the solution.

+  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
rescarch study that could be studied.

. Analyze and use the technological
design process to solve problems.

« Assess all aspects of the problem,
prioritize the necessary information
and formulate questions that must
be answered

= Propose, develop and appraise the

+ Implement and assess the solution.
« Evaluate and assess the solution,
redesign and improve as necessary.
« Communicate and assess the
process and evaluate and present the,
mpacts of the solution.
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Academic Standards for Science and Technology

3.3. Biological Sciences

33.4. GRADE 4

33.7. GRADE 7

3.3.10. GRADE 10

33.12. 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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A. Know the similariti
living things.

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

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

Describe basic needs of plants and
animals.

s and differences of

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

and

Describe the similarities and differences | A

that characterize diverse living things.

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

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

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

Describe the cell as the basic structural
and functional unit oflving things.
Identify the levels of organization
from cell to organism.
Compare life processes at the
organism level with life processes at
the cell level
Explain that cells and organisms

ribe and distinguish among cell
eyeles, reproductive cycles and life

Explain discase effects on structures
or functions of an organism.

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.

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.

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

« Identify and explain interactions
among organisms (e.g., mutually
beneficial, harmful relationships).

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

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

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

Analyze the chemical and structural basis

of living organisms.

 Identify and describe factors affecting|
metabolic function (c.g., temperature,
acidity, hormones).

« Evaluate metabolic activities using
experimental knowledge of enzymes.

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

« Describe potential impact of genome.
research on the biochemistry and
physiology of life.
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C. Know that characteristics are inherited
and, thus, offspring closely resemble
their parents.

« Identify characteristics for animal
and plant survival in different
climates.
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.
« Compare extinet life forms with
living organisms

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

« Identify and explain inheritable
characieristics.

« 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
ene.

« 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 ncrease rapily.

ribe the role that fossils play in
m.__%_zw the past.

+ Explain how biologic extinction is a
natural process.

Describe how genetic information i
nherited and expressed
« Compare and contrast the function

> effects on a

+ Distinguish different reproductive
patterns in living things
(e, 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.

. Explain the mechanisms of the theory of|
evolution.

analyze data from fossil
similarities in anatomy and
physiology, embryological studies
and DNA studies that are relevant to
the theory of evol
Explain the role of mutations and
ene recombination in changing a
population of organisms.

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

« describe the factors

Explain gene inheritance and expres:

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.
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Academic Standards for Science and Technology

Technology education can be divided into three main systems that include

Biotechnological Systems

Bioconversion

Bioprocessing

Environment

Ergonomics

Engineering / Design Systems.
Research and Development

Informational Systems

Computer-Aided Drafting / Design (CADD)

Drafting & Design
Desktop Publishing
Electronic Communications
Engineering / Design Systems
Graphic Communications
Communications Systems
Multimedia Technology
Networking Systems
Research and Development

Video and Television Production
World Wide Web Design & Publishing

and physi

Physical Systems

Automation / Robotics

Computer-Aided and Integrated
Manufacturing (CAM/CIM)

Construction

Electronic Circuits / Control Systems

Energy Systems

Architecture and Community Planning
Engineering / Design Systems
Enterprise Organization & Operation

Manufacturing

Transportation

Material Processes
Research and Development
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[CECEN]

3.54. 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 student to realize his or her maximum potential and to acquire the knowledge

and skills needed to . . .

>_Qosﬁma:.:&95233::
history.
« Describe carth processes
(c.g. rusting, weathering, erosion)
that have affected selected physical
features in students” neighborhoods.
Identify various carth structures
(e.g.. mountains, faults, drainage
basins) through the use of models.
Identify the composition of soil a
weathered rock and decomposed
organic remains.
Describe fossils and the type of
environment they lived in
(e.g. tropical, aquatic, desert).

Describe carth eatures and processes
Deseribe major layers of the earth
Describe the processes involved in
the creation of geologic features
(e.g., folding, faulting, volcanism,
sedimentation) and that these
processes seen today (.g.. erosion,
weathering crustal plate movement)
are similar to those in the past.
Describe the processes that formed
Pennsylvania geologic structures
and resources including mountains,
glacial formations, water gaps and
dges.

Explain how the rock cycle affected
rock formations in the state of
Pennsylvania.
Distinguish between examples of
rapid surface changes
(.., landslides, earthquakes) and
slow surface changes
(e.g., weathering).
Identify living plants and animals
that are similar to fossil forms.

. Relate carth features and processes that

change the carth.
Tlustrate and explain plate tectonics
as the mechanism of continental
movement and sea floor changes.
Compare examples of change to the
carth’s surface over time as they
related to continental movement and
ocean basin formation
(e.g., Delaware, Susquehanna, Ohio
Rivers system formations,
dynamics).
Interpret topographic maps to
identify and describe significant
geologic history/structures in
Pennsylvania,
Evaluate and interpret geologic
history using geologic maps.
Explain several methods of dating
earth materials and structures.
Correlate rock units with general
geologic time periods in the history
of the earth.
Describe and identify major types of
rocks and minerals.

A,

Analyze and evaluate carth features and

processes that change the earth.

 Apply knowledge of geophysical
processes to explain the formation
and degradation of earth structures

formations, soil composition).
Interpret geological evidence

2 evolution.
Apply knowledge of radioactive
decay 10 assess the age of various
carth features and objects.
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B. Know types and uses of carth matcrias.
Identify uses of various earth

materials (¢.g.. buildings, highways,

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

C Know basic weather clements.
identify cloud types.
Identify weather patierns from data
charts (including temperature, wind
direction and speed, precipitation)
and graphs of the data.
Explain how the different seasons
effect plants, animals, food
availability and daily human life.

B.

. Describe basic elements of meteorology.

Recognize earth resources and how they

affect everyday life.

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

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

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

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

 Explain weather forecasts by
interpreting weather data and
symbols
Explain the oceans” impact on local
weather and the climate of a region
Identify how cloud types, wind
directions and barometric pressure
changes are associated with weather
patterns in different regions of the
country.
Explain and illustrate the processes
of cloud formation and
precipitation.
Describe and illustrate the major
layers of the carth’s atmosphere.
Identify different air masses and
global wind patterns and how they
relate to the weather patterns in
different regions of the U.S.

B.

Explain sources and uses of earth

« Compare the locations of strategic

‘minerals and carth resources in the
world with their geologic history

s and global information

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

Evaluate the impact of geologic
activities/hazards (c.g., carthquakes,
sinkholes, landslides).

upon soil characteristics.

nterpret metcorological data
« Analyze information from
meteorological instruments and
online sources to predict weather
patterns.
Describe weather and climate
patterns on global levels.

them to survive in different
climates.

B.

Analyze the availability, location and

extraction of carth resources.

« Describe how the location of carth’s
major resources has affected a
country’s strategic decisions,
Compare locations of carth features
and country boundaries.

Analyze the impact of resources
(€., coal deposits, rivers) on the
life of Pennsylvania’s settlements
and cities.

Analyze atmospheric energy transfers.
Describe how weather and climate
involve the transfer of energy in and
out of the atmosphere.

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

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

Analyze the mechanisms that drive
a weather phenomena (e.g... EI Nino,
hurricane, tornado) using the
correlation of three methods of heat
energy transfer.
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Recognize the carth's different water
Know that approximately three-
fourths of the carth is covered by
water.
identify and describe types of fresh
and sait-water bodies.

Identify examples of water in the

Recognize other resources available

from water (c.g.. energy.,
transportation, minerals, food).

D.

Explain the behavior and impact of the
carth’s water systems.
Explain the water cycle using the
processes of evaporation and
condensation,
Describe factors that affect

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

and

(e, density: lectrical 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).

pp)
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 us
Analyze the historical development
of water use in Pennsylvania
(.. recovery of Lake Erie).
Compare the marine life and type of
water found in the intertidal, neritic
and bathyal zones.

Refer to Ei

and Ecology

Categol

ies 4.1, 4.3, 4.8 for

that deal with envir

Earth structures and forces.

impact of
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reproduction) affecting
gene frequency in a

population over time and

their consequences.

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

Describe changes that illustrate
major events in the earth’s
development based on a time line.
explain why natural selection can act
only on inherited traits.

Apply the concept of natural
selection to illustrate and account for|
a species” survival, extinction or
change over

are in the E

and Ecology

Category (4.6).
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E.

Identify basic computer

communications systems.

« Apply a web browser

« Apply basic electronic mail
functions.
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.

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

 Select and apply software designed
to meet specific needs.

Apply basic computer communications

systems.

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

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

« Describe and apply the components

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

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

E. Assess the effectiveness of computer

communications systems.

« Assess the effectiveness of a
computer based communications
system.
Transfer files among different
computer platforms.
Analyze the effectiveness of on-
line information resources to meet
the needs for collaboration,
research, publications,
communications and productivity.
Apply knowledge of protocol
standards to solve connectivity
problems.
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Science, Technology and Human Endeavors

3.84. 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 . . .

A. Know that people select, create and use

science and technology and that they
are limited by social and physical
restraints.

« Identify and describe positive and
negative impacts that influence or
result from new tools and
techniques.

« Identify how physical technology
(e.g., construction, manufacturing,

A. Explain how sciences and technologies

are limited in their effects and
influences on society.
Identify and describe the
unavoidable constraints of
technological design
Identify changes in society as a
result of a technological
development.
Identify and explain improvements
in health, sanitation

technology and are

and as aresult of

used to meet human needs.

« Describe how scientific discoveries

and technological advancements
are related.
« Identify interrelationships among

technology, people and their world.

« Apply the technological design
process to solve a simple problem.

Know how human ingenuity and

advancements in science and
technology and how they effect our
lives,

Explain how human ingenuity and
technological resources satisfy specific

A. Analyze the relationship between

socictal demands and scientific and
technological enterprises.
Identify past and current tradeoffs

values (e.g.. increased energy
needs, power plants, automobiles).
Compare technologies that are
applied and accepted differently in
various cultures (e.g., factory
farming, nuclear power)

Describe and evaluate social
change as a result of technological
developments

Assess the social impacts of a
specific international
environmental problem by
designing a solution that applies
the appropriate technologies and
resources.

B. Analyze how human ingenuity and

technological resources satisfy specific

A. Synthesize and evaluate the interact

and constraints of science and
technology on society.

« Compare and contrast how
scientific and technological
knowledge is both shared and
protected.

+  Evaluate technological
developments that have changed
the way humans do work and
discuss their impacts
(e.g.. genetically engineered
crops).

« Evaluate socially proposed
limitat
and technological application.

Apply the use of ingenuity and
technological resources to solve

resources § human needs and improve the quality of | specific societal needs and improve the,

atisfy specific
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human needs and improve the quality of

life

« Identify and distinguish between
human needs and improving the
quality of life.

+ Identify and distinguish between
natural and h

e resources.

human needs and improve the quality of
life

« Identify interrelationships between
systems and resources.

« Identify and describe the resources
necessary 1o solve a selected
problem in a community and
improve the quality of life.

life.
Identify several problems and
opportunities that exist in your
community, apply various
problem-solving methods to design
and evaluate possible solutions
Analyze a recently invented item,

quality of life.

= Apply appropriate tools, mater
and processes to solve complex
problem:

« Use knowledge of human abi
to design or modify technologies
that extend and enhance human
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‘natural and human-made resource
Describe a technological invention
and the resources that were used to
develop

Know the pros and cons of possible
solutions to scientific and technological
problems in socicty.

« Compare the positive and negative
expected and unexpected impacts
of technological change.

« Identify and discuss examples of
technological change in the
community that have both positive
and negative impacts.

< identify and explain specific
examples of how agricultural
seience has met human needs and
has improved the quality of life.

. Identify the pros and cons of applying

technological and scientific solutions to
address problems and the effect upon
society.

e Describe the positive and negative
expected and unexpected effects of
specific technological
developments
Deseribe ways technology extends
and enhances human abs

describing the human need that
prompted its invention and the
current and potential social impact
of the specific invention.

Apply knowledge of oceanography.
metcorology, geology and human

26 and busineases in the
United States.

Assess the impacts that agricultural
science has had on meeting human
needs and improving the quality of
life.

C. Evaluate possibilities consequences and

mpacts of scientific and technological
solutions,
Relate scientific and technological
advancements in terms of cause
and effect
Describe and evaluate the impacts
that financial considerations have
had on specific scientific and

abilities.

« Apply appropr
and processes to physical,
informational or biotechnological
systems to identify and recommend
solutions to international problems.

« apply knowledge of agricultural
science to develop a solution that
will improve on a human need or
want.

Evaluate the consequences and impacts
of scientific and technological
solutions.

« Propose solutions o specific
scientific and technological
applications, identifying possible
financial considerations.

+ Analyze scientific and

Compare and contrast potential
solutions to technological, social,
economic and environmental
problems.

Analyze the impacts on society of
accepting or rejecting scientific and
technological advances.

solutions through the
use of risk/benefit analysis.

+ Analyze and communicate the
positive or negative impacts that a
recent technological invention had
on society.

+ Evaluate and describe potential
impacts from emerging
technologies and the consequences
of not keeping abreast of
technological advancements
(e.g., assessment alternatives, risks,
benefits, costs, economic impacts,
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3.6

Technology Education

3.64. 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 . . .

A. Know that biotechnologies relate to

. Explain biotechnologies that relate to

related of

Apply biotechnologies that relate to

Analyze biotechnologies that relate to

growing,

adapting, treating and converting.

- Identify agricultural and industrial
production processes that involve
plants and animals
Identify waste management
treatment processes.

Describe how knowledge of the
human body influences or impacts

life (e.g.. health care, agriculture,
waste treatment).

growing, maintaining, adapting, treating

and converting.

« Identify the environmental, societal
and economic impacts that waste
has in the environment.

Identify and explain the impact that
a specific medical advancement has
had on society.

Explain the factors that were taken
into consideration when a specific
object was designed.

Define and describe how fuels and
energy can be generated through the,
process of biomass conversion.
Identify and group basic plant and
animal production processes.
explain the impact that agricultural
science has had on biotechnology.

rowing,

adapting, treating and converting.

« Apply knowledge of plant and
animal production processes in
designing an improvement to
existing processes.

Apply knowledge of biomedical
technology applications in designing
a solution to a simple medical
problem (e.g., wheel chair design,
artificial arteries).

Apply knowledge of how

products

Apply ergonomic engineering
factors when devising a solution to a
specific problem.

describe specific examples that
reflect the impact that agricultural
science has had on biotechnology.

erowing,

adapting, treating and converting.

 Analyze and solve a complex
production process problem using
biotechnologies (e.g.. hydroponics,
fish farming, crop propagation).
Analyze specific examples where
engineering has impacted society
protection, personal health
application or physical
enhancement.
Appraise and evaluate the cause and
effect and subsequent
environmental, economic and
societal impacts that result from
biomass and biochemical
Evaluate and apply biotechnical
processes to complex plant and
animal production methods.
Apply knowledge of biochemical-
related technologies to propose
alternatives to hazardous waste
treatment.
apply knowledge of agricultural
science to solve or improve a
biochemical related problem.
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Biochemical convers

Biomass conversion:

Academic Standards for Science and Technology

IX. GLOSSARY

Any of a set of possible forms of a gene.
The changing of organic matter into other chemical forms.

The changing of organic matter that has been produced by photosynthesis into useful liquid, gas or fuel.

Biome:
Biotechnology:

Carbon chemistry:

Construction technology:
Desalinization:
Dichotomous:

Electronic communication:

Embryology:

Engineering:

The application of health care theories to develop methods, products and tools to maintain or improve
homeostasis.

A community of living organisms of a single major ecological region.
The ways that humans apply biological concepts to produce products and provide services.

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.

The ways that humans build structures on sites.
To remove salts and other chemicals from sea or saline water.

Divided or dividing into two parts or classifications.

System for the of i
Internet, television, fiber optics).

using i (e.g.. digital cameras, cellular telephones,

The branch of biology dealing with the development of living things from fertilized egg to its developed state.

The application of scientific, physical, mechanical and mathematical principles to design processes, products and
structures that improve the quality of life.
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