Chapter 1
Laws, Rules, and
Regulations

ccording to the National Science Education Standards, students at all grade levels
Ashould engage in scientipc inquiry to gain an understanding of scientipc concepts

and acquire science process skills. They can not acquire these skills merely by reading a
textbook; in addition, they must experience meaningful investigations in laboratory and peld settings.

Well-designed science facilities provide students with a safe learning environment for laboratory and
peld investigations. This chapter presents requirements and recommendations for constructing science
facilities in Texas school districts. Chapter 2 presents regulations and recommendations regarding
classroom and laboratory space and accessibility for all students.

“Students at all grade levels and in every domain of science should have the
opportunity to use scientipc inquiry and develop the ability to think and act in
ways associated with inquiry, including asking questions, planning and conducting
investigations, using appropriate tools and technology to gather data, thinking
critically and logically about relationships between evidence and explanations,
constructing and analyzing alternative explanations, and communicating scientipc

arguments.”
National Research Council, National Science Education Standards, 1996

Curriculum-Based Designs

Designs for science facilities should be based on the requirements listed in a school districtos
educational program and on the student population that the facilities serve. Chapter 112 of the
Texas Administrative Code provides teachers with standards for science. These standards, the Texas
Essential Knowledge and Skills (TEKS) for Science, specify what all students should know and be
able to do in kindergarten through grade 12 science. The TEKS are part of a districtds educational
program and provide local school districts with the foundation for their science curriculum.

The TEKS were intentionally written with active verbs—such as demonstrate, conduct, investigate,
manipulate, and observethat make it difpcult, if not impossible, for students to learn science
without doing hands-on laboratory and peld investigations. Architects and engineers can use the
activities described in this chapter as a guide for designing the kinds of facilities districts require.
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Elementary School Science Curriculum

The science standards for elementary school provide students with ways to explore the natural world
through curricula based on integrated relationships that exist among the science disciplines. It is
important for students to relate what they learn in science classes to what they experience outside the
school setting. School districts must provide well-designed science facilities that support studentsd
work in laboratory investigations involving life, earth/space, and the physical sciences.

The National Science Teachers Association (NSTA) recommends that a
minimum of 60 percent of the instructional time be devoted to laboratory
investigations. However, the Texas Education Agency gives each school district
the authority to establish the percentage of time elementary students will spend
doing hands-on laboratory and peld investigations.

The following information represents a summary of the content requirements for elementary
school science and can serve as a guide to the types of facilities that are necessary in order for
students to meet the state standards for science. The complete TEKS for science are included as

Appendix A.

Kindergarten

Students participate in simple classroom and
peld investigations safely to develop skills
to do scientipc inquiry, and to use critical
thinking to make decisions. They use their
own senses, common tools, and models to
make observations and collect information.
In addition, they use computers and other
technology to support their investigations.

They identify components of the natural world,
including rocks, soil, and water. Students
observe changes in the seasons and in the
growth of plants and animals, and they explore
the basic needs of living organisms. They
actively participate to identify organisms and
objects; manipulate parts of objects; group
living organisms and nonliving objects; and
observe life cycles in plants and animals.

Students in prst grade conduct classroom and
peld investigations safely to develop skills to
do scientipc inquiry, and to use critical thinking
to make decisions. They use tools, including
computers and models to observe, describe, and
measure objects and organisms.

Students measure, manipulate, and sort objects
and organisms. They distinguish, group, and
compare living organisms and nonliving
objects, identify the basic needs of living
organisms, and compare the ways in which
living organisms depend on each other.

They engage in activities to identify
components of the natural world including
streams, lakes, and oceans. They observe rocks
and soil samples; they measure changes that
result from the application of heat, that occur
during different weather and seasons, and that
occur during the life cycles of organisms.
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Table 1.1
Kindergarten Laboratory Materials and Safety Equipment

Safety Equipment

» Eye/face washes * Sinks
* Fire extinguishers * Transport carts
* First-aid Kits
 Material Safety Data Sheets
» Safety goggles
» Safety goggle disinfecting equipment or
materials: soap and water, bleach solu-
tion, hot water

Materials and Equipment

Materials and equipment Materials and equipment

* Balances * Aquarium and accessories
* Bowls, plastic * Clocks

e Computers * Egg incubators

* Cups (paper or plastic) * Scissors, primary

* Hand lenses e Terrarium and accessories

Consumables

e Aluminum foil

* Bags, plastic with zipper seals
« Construction paper

* Crayons, wax

* Nails, small

* Paste

* Potting soil

« Soil samples

* Spoons, plastic

« Strings for measurement

* Textured materials, such as sand paper, silk

Audiovisuals
* Personal growth graph

1Required tools are speciped in the TEKS.

2Recommended lists of tools were generated by analyzing the concept TEKS.
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Table 1.2
First Grade Laboratory Materials and Safety Equipment

Safety Equipment

* Eye/face washes

e Fire extinguishers

* First-aid kits

 Material Safety Data Sheets

» Safety goggle disinfecting materials or
equipment, including soap and water,
bleach solution, hot water

» Safety goggles, splash-proof

Materials and equipment
* Balances

* Clocks with second hand

e Computers

* Hand lenses

* Thermometers; non-rolling,
non-mercury

Recommended?

Materials and equipment
e Aguarium with accessories

« Beakers, plastic, 250 mL

* Bodkin needles and thread

* Bowls, plastic

e Construction blocks

 Egg incubators
 Eyedroppers, plastic

» Geometric shapes sets, colored
e Lamps or light sources

* Magnet sets

» Metal samples, including iron
* Metric rulers

 Noise-making devices

e Terrarium and accessories

Materials and Equipment

Recommended?

* Sinks
e Transport carts

Living/preserved specimens
« Animals and plants

« Seeds such as peas, corn and beans

Consumables

e Aluminum foil

* Bags, plastic with zipper seals

* Bowls, plastic

« Construction paper

« Crayons, wax

* Cups (paper and plastic)

* |ce source

* Nails, small

» Measuring objects (string, paper clips,
washers)

* Paste

« Potting soil

* Rock samples

* Scissors, primary

* Spoons, plastic

* Soil samples: sand, silt, clay, loam

« Textured objects, such as sand paper, silk,
wax paper

Audiovisuals
* Pictorial graph
« Video, Sources of Water

lRequired tools are speciped in the TEKS.
2Recommended lists of tools were generated by analyzing the concept TEKS.
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Second Grade

Students in second grade conduct classroom
and peld investigations safely to develop skills
to do scientipc inquiry, and they use critical
thinking to make decisions. They use tools
and models to observe, describe, and measure
objects and organisms. In addition, they use
computers and other technology to support
their investigations.

They identify and illustrate components and
processes of the natural world, including the
water cycle and use of the earthds resources.
Students engage in activities to observe and
measure change that occurs during melting and
evaporation, weathering, and the pushing and
pulling of objects.

Students distinguish between the characteristics
of living organisms and nonliving objects,
compare needs of plants and animals, and
identify parts and characteristics of plants and
animals to gain an understanding of how living
organisms depend on their environments.
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Third Grade

Third-grade students conduct peld and
laboratory investigations safely using
environmentally appropriate and ethical
practices. Students develop skills to do
scientipc inquiry, and they use information,
critical thinking, and scientipc problem-
solving skills to make decisions. In addition,
they use computers and other technology
to support their investigations and repeat
investigations to increase the reliability of
their results.

They identify components of the natural
world, including rocks, soil, water, and
atmospheric gases. Students participate in
activities to observe the direction and position
of objects as they are pushed and pulled,

and the movement of the Earthds surface, as
examples of changes caused by a force. They
investigate magnetism and gravity and use
models to represent the natural world.

Students conduct activities to explore
organisms{ needs, habitats, and competition
with other organisms within the same
ecosystem. In addition, they observe
characteristics among species that allow each
species to survive and reproduce, and they
investigate how species adapt to change. They
identify inherited traits in plants and animals.



Table 1.3

Second Grade Laboratory Materials and Safety Equipment

Safety Equipment

* Eye/face washes

* Fire extinguishers

* First-aid Kits

» Material Safety Data Sheets

» Safety goggle disinfecting materials or
equipment, including soap and water,
bleach solution, hot water

» Safety goggles (splash-proof)

Materials and equipment
* Hand lenses

* Clocks

» Computers

» Balances

» Thermometers; non-rolling,
non-mercury

Recommended?

Materials and equipment
» Aquarium with accessories

* Beakers, plastic, 250 mL

» Bodkin needles and thread

* Bowls, plastic

e Construction blocks

* Egg incubators

* Eyedroppers, plastic

» Geometric shapes set, colored
» Lamps or light sources

* Magnet sets

» Metal samples including iron
e Metric rulers

e Terrarium and accessories

* Noise-making devices

Materials and Equipment

Recommended?

* Sinks
e Transport carts

Living/preserved specimens
» Animals and plants

» Seeds, such as peas, corn and beans

Consumables

* Aluminum foil

* Bags, plastic with zipper seals

» Bowls, plastic

» Construction paper

 Crayons, wax

* Cups (paper and plastic)

*|ce

* Nails, small

» Measuring objects (string, paper clips,
washers)

* Paste

* Potting soil

* Rock samples

* Scissors, primary

* Spoons, plastic

» Soil samples: sand, silt, clay, loam

» Textured objects, such as sand paper, silk,
wax paper

Audiovisuals
* Graph, pictorial
« Video, Sources of Water

Required tools are speciped in the TEKS.
2Recommended lists of tools were generated by analyzing the concept TEKS.
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Table 1.4
Third Grade Laboratory Materials and Safety Equipment

Safety Equipment

* Eye/face washes

e Fire extinguishers

* First-aid Kits

 Material Safety Data Sheets

» Safety goggle disinfecting materials or
equipment, including soap and water,
bleach solution, hot water

» Safety goggles (splash-proof)

Materials and Equipment

Materials and equipment
 Balances

* Clocks

» Computers

» Hand lenses

» Measuring cups

» Meter sticks

* Rulers, metric

e Thermometers, non-mercury

Recommended?

Materials and equipment
* Aquarium with accessories

* Beakers, 250 mL

* Cars, toy

* Egg incubators

* Eyedroppers

e Fans, small

* Flashlights

* Light sources

» Magnet sets

 Musical instruments, rhythm band
* Nails and hammers

» Rock sample sets: sedimentary, igneous,

and metamorphic
e Terrarium and accessories
e Thermometers, outdoor

Recommended?

* Sinks
e Transport carts

Consumables

e Aluminum foil

* Bags, plastic with zipper seals

» Construction paper

* Crayons, wax

* Cups (paper)

» Measuring objects (paper clips, string,
washers, bolts)

* Nails, small

* Paste

* Scissors, primary

* Potting soil

* Spoons, plastic

« Soil samples: clay, loam, silt, sand

Living/preserved specimens
 Animals and plants

« Seeds such as peas, corn and beans

Audiovisuals
Charts
« Constellation
* Growth
 Water cycle
 Wind speed

1Required tools are speciped in the TEKS.
2Recommended lists of tools were generated by analyzing the concept TEKS.
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Fourth Grade

Students conduct laboratory and peld
investigations safely using environmentally
appropriate and ethical practices to do scientipc
inquiry. They use critical thinking and scientipc
problem-solving skills to make informed
decisions. In addition, students use computers
and other technology to collect and analyze
information and repeat investigations to
increase the reliability of their results.

They identify components and processes in the
natural world, including properties of soils,
effects of the oceans on land, and the role of the
Sun as the major source of energy. In addition,
students identify the physical properties

of matter and observe that the addition or
reduction of heat can cause changes in states of
matter.

Students learn the roles of living and nonliving
components in a simple system and investigate
the differences between learned characteristics
and inherited traits. They identify species of
organisms that lived in the past and compare
them to existing species.

Fifth Grade

Students conduct peld and laboratory
investigations safely according to
environmentally appropriate and ethical
practices and using tools and methods to do
science inquiry. They use scientipc methods
and critical thinking and scientipc problem-
solving skills to make informed decisions.

In addition, they use computers and other
technology to support their investigations and
repeat investigations to increase the reliability
of their results.

They conduct activities to identify structures
and functions of Earth systems including the
crust, mantle, and core; and they investigate the
effects of weathering on landforms.

Students learn how some past events have
affected present events by exploring growth,
erosion, and dissolution. They conduct
activities to investigate magnetism, physical
states of matter, and conductivity as ways

of classifying matter. In addition, they learn
about forms of energy, such as light, heat, and
electricity.

Other activities include learning about
adaptations that can improve the survival of
members of a species, exploring an organismds
niche within an ecosystem, and discovering a
variety of traits that are inherited by offspring,
as well as other characteristics that are learned.

1Required tools (materials and equipment) are speciped in the TEKS.
2Recommended lists of tools (materials and equipment) were generated by analyzing the concept TEKS.
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Table 1.5
Fourth Grade Laboratory Materials and Safety Equipment

Safety Equipment

« Eye/face washes * Sinks
« Fire blankets « Transport carts
« Fire extinguishers
* First-aid kits
» Material Safety Data Sheets
« Safety goggle disinfecting materials or
equipment
« Safety goggles (splash-proof)

Livir_lg/preserved specimens
« Animals and plants
Materials and equipment * Seeds, such as peas, corn and beans
* Balances
* Calculators Consumables
 Cameras, disposable * Aluminum foil
» Clocks with second hand * Bags, plastic, with zipper seal
» Compasses, magnetic * Clay, modeling
e Computers » Construction paper
e Meter sticks « Crayons, wax
 Microscopes, stereoscopic * Cups (paper)
* Rulers, metric * Glue, school
» Sound recorders * Nails, small
» Thermometers, non-mercury * Paste

« Pencils, colored

Materials and equipment « Salt and water for concentrations
Materials ana equipment . .
« Aquarium with accessories « Soil samples: clay, loam, sand, silt

« Electric circuit kits * Spoons, plastic

« Beakers, plastic, graduated . gtraws )
250 mL and 1000 mL * Sugar cubes
* Graphing mats o
Audiovisuals
* Hot plates Audiovisuals
p Charts

e Incubators, egg

A Lamps, aluminum reyector
* Magnet sets

 Mirrors, plastic

e Water cycle ¢ Constellations

e Wind speed ¢ Dinosaurs

* Terrarium with accessories
* Thermometers, outdoor
* \Weather vanes

« Tides and hurricanes

Materials and Equipment

A Clouds A Butteryy life cycle

* Scissors vid * Vinegar » Geologic time table
« Spinning tops with pump action | eOSSt .
* Rocks, limestone samples reams and rivers

* \Jolcanoes
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Table 1.6
Fifth Grade Laboratory Materials and Safety Equipment

Safety Equipment

« Aprons * Sinks
* Eye/face washes * Transport carts
* Fire blankets
« Fire extinguishers
* First-aid kits
 Material Safety Data Sheets
« Safety goggle disinfecting materials or
equipment
« Safety goggles (splash-proof)

Materials and Equipment

Materials and equipment Materials and equipment
» Balances, triple beam * Aquarium with accessories
* Calculators * Egg incubators
» Cameras, disposable * Electric kits: knife-blade switch, lamp
* Clocks and base, electric bell, copper wire, nail
» Collecting nets * Beakers, plastic, graduated, 400 mL
» Compasses, magnetic * Beakers, Pyrex, graduated
» Computers 250 mL
 Hand lenses 600 mL
* Hot plates * Burners, propane, or Bunsen burners
* Magnets » Conductometers
* Meter sticks * Cylinders, graduated, 100 mL
 Microscopes, stereoscopic * Eyedroppers
* Rulers, metric A Iron plings
» Sound recorders A Lamps with aluminum reyector
» Thermometers, non-mercury e Lenses, 2, convex
* Mineral sets
 Mirrors
* Prisms

* Rock sets: sedimentary, igneous, and
metamorphic

* Rubber hammers

e Scissors

e Terrarium

* Thermometers, outdoor

* Tuning forks

(table continues)
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Table 1.6—Continued

Materials and Equipment

Consumables Living/preserved specimens
* Aluminum foil * Animals and plants
* Bags, plastic, with zipper seal * Seeds, such as peas, corn and beans
* Baking soda * Tree ring samples
« Batteries, dry cell, 6 volt
* Beef bouillon cubes Audiovisuals
* Coal Models
» Coffee cans with lids * Geologic cross-cut diagram
« Construction paper * Globe, Earth
* Fertilizers * Globe, lunar
* Glue, school * Planetarium, hand-held
*lIce Charts
* Paper, simple graphing » Water cycle
* Pencils, colored * Carbon cycle
* pH paper (vials) * Coal and oil formation
* Pots, plants * Life cycle of tree
* Potting soil * Lunar phases
* Salt * Nitrogen cycle
« Solar tinting sheets for windows « Tidal schedule
* Spoons, plastic Videos
* Sugar * Adaptive characteristics of organisms
* Vinegar * Rain forest
* Serengeti

1Required tools are speciped in the TEKS.

2Recommended lists of tools were generated by analyzing the concept TEKS.
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Middle School Science Curriculum

Middle school students continue to learn and experience science through an integrated curriculum
at each grade level. Science facilities must be yexible to support a curriculum that, within a single
school year, requires students to conduct investigations in life science, earth/space science, and the
physical sciences. As with elementary students, it is important for middle school students to be able
to see the connection between what they learn in science classes and the science they experience
outside the school setting.

The Texas Education Agency gives each school district the authority to establish
the percentage of instructional time that middle school students spend doing
hands-on laboratory and peld investigations. NSTA recommends that middle
school students spend 80 percent of their time in the science classroom doing
these kinds of activities.

The following information represents a summary of the content requirements for middle school
science and can serve as a guide to the types of facilities that are necessary in order for students to
meet the state standards for science. The complete science TEKS are included in Appendix A.

Sixth Grade

Students use environmentally appropriate, Students classify substances according to their
ethical, and safe practices to conduct peld chemical properties and identify the water

and laboratory investigations. They use a cycle and decay of a biomass as examples of
variety of scientipc methods and tools to the interactions that can occur between matter
collect and analyze data, record information, and energy. They identify life processes and
and make informed decisions using critical the relationships between the structure and
thinking and scientipc problem-solving function of organisms.

skills. They use computers and information
technology to support their scientipc
investigations.

Students identify components of the solar
system, including the Sun, planets, moon,
and asteroids, and learn how seasons and
the length of day are caused by the tilt and
rotation of the Earth as it orbits the Sun.
They investigate the rock cycle and identify
sources of water in a watershed. In addition,
students engage in activities to identify
changes in objects—including their position,
direction, and speed—when acted upon by a
force.
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Table 1.7
Sixth Grade Laboratory Materials and Safety Equipment

Safety Equipment

* Aprons * Sinks
* Eye/face washes * Transport carts
* Fire blankets
* Fire extinguishers
* First-aid kits
» Material Safety Data Sheets
« Safety goggles (splash-proof)
« Safety goggle disinfecting materials or
equipment

Materials and equipment Materials and equipment
* Balances, triple beam * Aquarium with accessories
* Beakers, plastic, graduated * Electric generators
100 mL * Electric fans
250 mL * Eye droppers
400 mL * Inclined planes with force mechanism
* Calculators « Insect collecting nets
» Compasses, magnetic * Insect anesthetizing jars
» Computer probes * Insect pins
e Computers A Lamps with aluminum reyectors
* Field equipment * Metric rulers
» Graduated cylinders, graduated  Microscope slides, blank
10 mL  Microscope slides, depression
100 mL  Microscope cover slips
* Hot plates * Plant presses
» Magnets * Rock samples: sedimentary, igneous, and
* Meter sticks metamorphic
* Microscopes * Scissors
* Petri dishes « Steam engines
» Safety goggles « Stirring rods
* Spring scales « Terrarium with accessories
* Telescopes « Test tube holders
* Test tubes * Test tube racks
» Thermometers, non-mercury » Thermometers, outdoor
* Timing devices A Water pltering kits
 Weather instruments
* outdoor * thermometer

* barometer  « sling psychrometer

Materials and Equipment

(table continues)
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Table 1.7—Continued

Materials and Equipment

Recommended?

Consumables
» Aluminum foil
* Bags, plastic, with zipper seal
* Brush, artist
* Clay, modeling
» Compost pile
» Construction paper
* Glue, school
 Herbarium paper
* Herbarium paste
« Kitchen chemicals
e lemon juice
* vinegar
* baking soda
e ammonia
* liquid detergent
» carbonated drink
* tea
» coffee
* pH paper or litmus paper
e Pans, aluminum pie
* Paper, simple graphing
* Pencils, colored
* Plant pots
* Potting soil
* Spoons (plastic)

Living/preserved specimens

Audiovisuals

Videos and CD-ROMs
e Mountain Building
« \Wolcanic activity
« Solar system: meteorites, comets,

and asteroids

* Space travel

Game
* Food webs

Charts and transparencies
* Energy pyramid
* Rock cycle
» Atmospheric composition
* Clouds
e Composing
* Food pyramid
* Human organ systems
« Production of energy for human use
« Solar system

Models
e Animal cell
* Globe, Earth
* Human torso
e Lung
* Plant cell
* Planetarium showing tilt of Earth
« Planetarium, illuminated, hand-held

» Mealworms, aquatic snails, or earthworms

* Plant seeds
* Microscope slides, prepared
» muscle cells
* blood cells
e nerve cells
* plant and animal
e chromosomes, stained

1Required tools are speciped in the TEKS.
2Recommended lists of tools were generated by analyzing the concept TEKS.
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Seventh Grade

Students use environmentally appropriate,
ethical, and safe practices to conduct peld and
laboratory investigations. They use a variety
of scientipc methods and tools to collect and
analyze data, record information, and make
informed decisions using critical thinking

and scientipc problem-solving skills. They
use computers and information technology to
support their scientipc investigations.

Students identify gravity and phases of the
moon as components of the solar system and
explore the effects on the Earth of events such
as hurricanes. Students conduct activities

using pulleys and levers to understand the
relationship between force and motion and then
relate that concept to processes found in the
human organism. In addition, they investigate
the chemical and physical properties of
substances, and identify the physical properties
of elements in order to understand their
placement on the periodic table.

Students learn about kinetic and potential
energy and identify photosynthesis as an
example of the transformation of radiant
energy to chemical energy. They investigate
systems in humans to identify their structure
and functions, and compare asexual and sexual
reproduction to illustrate that genetic materials
are responsible for dominant and recessive
traits in organisms.

Eighth Grade

Students use environmentally appropriate,
ethical, and safe practices to conduct peld and
laboratory investigations. They use scientipc
methods and tools to collect and analyze

data, record information, and make informed
decisions using critical thinking and scientipc
problem-solving skills. They use computers
and information technology to support their
scientipc investigations.

Students investigate the ways in which the
Earthds systems have been altered by human
activities and natural events; learn about cycles
within the Earthds systems by exploring lunar
and rock cycles; and explore interactions in
matter and energy found in solar, weather, and
ocean systems.

Students learn that stars and galaxies are part of
the universe, describe distance in terms of light
years, and research scientipc theories of the
origin of the universe.

They examine information on the periodic
table to learn how elements are grouped into
families. In addition, students demonstrate
exothermic and endothermic reactions.

Students participate in activities in which
they predict results from different genetic
combinations and explore the extinction of
some species of organisms.
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