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Jim Nelson
Commissioner of Education

January 7, 2000
To the Administrator and Science Teacher Addressed:

Citizens of our state are dependent upon science as never before. Our economy is in the midst
of a transformation in which peoples’ livelihoods depend less upon what they can produce
through their labor and more on what they can produce through their ideas. Science leads the

way in this conceptual-based economy. Scientific literacy is an essential tool for every Texas
citizen.

The Texas Essential Knowledge and Skills require students to understand and do science.
Students must not only learn content, they must understand the processes associated with
science, including observation, model building, and inquiry. These science skills can best be
understood through active learning practiced in the science classroom as well as in field and
laboratory experiences. As we encourage students to collect data and carry out investigations,
we must be aware of their safety.

The purpose of this document is to provide guidelines for developing a safety program both at
the campus and district level. A commitment to safety demands a team effort with everyone,
from administrators to support staff, teachers, parents, and students alike, sharing the
responsibility for safety.

As we move forward into the millennium, we must help our students learn and use science in
a safe environment.

Sincerely yours,

Jim Nelson
Commissioner of Education

Celebrating 50 Years of Service to Public Education
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teachers will have adequate time to
“teach science and students have time to
learn the concepts and use the science

e 19, Part II. ~ processes.

he State

the July 1

rules on
Administrativ
Chapter 74, Sub
Curriculum. As
offers Kindergart
offer science as a requlred curric
provide instruction in the Texas Es
Knowledge and Skills at the approp
levels. These rules allow school distr
add elements to the Texas Essential
Knowledge and Skills for Science.a
discretion but it must not délete any_
knowledge and skill or omit instruction i ln,
science.

A school district that offers Grades 9-12
must also provide instruction in science
and ensure that sufficient time is provided
for teachers to teach and students to learn
cience. The rule further requires that all
cience courses in secondary grades (9-12)
st 40% of the

hands-on laboratory

e Texas Essential Knowledge and Skills
Science (Kindergarten-Grade 12)
quire “students to conduct field and
oratory investigations using safe
ocedures and environmentally
propriate and ethical practices.”

The rules in §74.2 de

curriculum for the el
school district offers
Grade 5, it must ensure th
provided for teachers to te

students to learn science. Likewise, a school Students are to know and understand safe
district that offers Grades 6-8 must also practices and be able to demonstrate them
provide instruction in science and assure in laboratory or field settings.

“The inquisitive spirit of science is assimilated by students who participate in meaningful
laboratory activities. The laboratory is a vital environment in which science is experienced. It
may be a specially equzpped room, a self-contained classroom, a field site, or a larger place
such as the community in which science experiments are conducted. Laboratory experience is
so integral to the nature of science that it must be included in every science program for every
student. Hands-on science activities can include individual, small, and large group
experiences.

Problem-solving abilities are refined in the context of laboratory inquiry. Laboratory activities
develop a wide variety of investigative, organizational, creative, and communicative skills.
The laboratory provides an optimal setting for motivating students while they experience what

science is.”
NSTA: Laboratory Science, 1990

WHAT 1S A LABORATORY INVESTIGATION?

Laboratory settings enable different types of =~ For example:
instructional strategies to be experienced in
which the teacher and student take % Verification Laboratory—an instruction

responsibility for the structure and sequence procedure in which the cause, effect, nature,
of an investigation activity. or property of any phenomenon is
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determined by actual experience or
experiment under controlled conditions.
In this laboratory experience the teacher
constructs a laboratory procedure and the
student follows the directions and if
successful, confirms known results.

Guided Discovery—the teacher presents
students with a problem and the teacher
(teacher designed) or student (student
designed) develops a research design to test
a hypothesis related to the problem. The

Process Skill Practice—the objective is to
teach a manipulative laboratory skill. These
skills may be integrated with another
activity.

Process Skill Development—provide
opportunities for students to practice
scientific processes in science investigations
and problem solving.

Independeht Study—an arrangement that
allows students the opportunity to explore in

teacher guides the process until the student
successfully has tested the hypothesis.

greater depth an area of interest not normally
studied by an entire class.

% Pure Inquiry—students find answers for
themselves. Students are involved in
learning how to learn.

Planning a Safe and Effective Learning Environment, 1985

The following flow charts identify other types of student activities that include laboratory
and field investigations.
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WHAT QUALIFIES AS LABORATORY INVESTIGATION?

Pre-laboratory activities, the laboratory
experience, and post-laboratory activities
constitute a laboratory or field investigation.
Pre-lab activities introduce students to the
laboratory experience. They can gain
important information about a science
concept, plan strategies for conducting a
successful investigation, and discuss
techniques that may be used during the
investigation. The laboratory experience is
the hands-on portion of the investigation
that involves the students’ direct
participation in activities may include
analyzing information gathered during the
laboratory experience, drawing conclusions,
and producing graphs, maps, charts, or
spreadsheets to assist with the
communication of their findings.

Conclusions may lead to a need for further
investigations that can be discussed and
planned during the post-laboratory
activities.

Demonstrations are an important method
of introducing a science concept or
reinforcing a student’s understanding of
the concept, but demonstrations do not

count as laboratory investigations.

Similarly, computer laboratory simulations

are not to be viewed as a laboratory
investigation, but should be considered an

important instructional strategy in a
hands-on experience.

WHAT IS A FIELD INVESTIGATION?

Field experiences or investigations are an
integral part of any science program. The
importance and relationship of field
investigations to the curriculum of the
natural sciences cannot be minimized and, in
many cases, is essential for the application of
key concepts. Significant gains in learning
may only be achieved through field
experiences in some instances.

Field investigations take students out of the
school setting and into industries,
universities, governmental agencies, energy
and utility companies, and natural areas to
discover the applications of science in
technology and research. Career awareness
is an important result of these experiences.

A field experience may have several
purposes and serve a variety of instructional
objectives.

WHY SAFETY?

Learning science concepts and doing science
processes must be achieved in a safe
learning environment. It is not the
responsibility of the teacher alone to assure
that safety practices are followed in the

Field investigations should:

% contribute to the understanding of
science concepts in the natural world.

* allow students to do what real scientists
do.

% provide an opportunity to collect real
data.
% model real applications of science.

% connect science disciplines to future
careers.

Experiences gained during a field
investigation can motivate students to learn
more about what they have observed and
can serve to bridge the gap between the
written text and the actual experiences of
working in a natural setting.

classroom. Safety is the responsibility of
students, teachers, the science department
chairperson or lead teacher, the science
supervisor, district administrators, and the
State Board of Education.

n
Q
-y
@
-
<
w
~
)
o
Q
o
=
Q.
n

- NOILDNAOYIN]



Safety Is Everyone’s Responsibility

THE SCIENCE STUDENT

The science student should not expect the teacher to “shoulder the entire responsibility” for
a safe learning environment in the science classroom and laboratory. Each student must
contribute to the safety of others and help maintain an atmosphere of safe learning. Students
can provide this by accepting a few basic responsibilities.

w
Q
- RESPONSIBILITIES
("
ing 1. Read and study the science activity or % know where the exits are located and
< laboratory investigation prior to coming to the proper procedures to be followed in
v class. an emergency
[
o % ask questions concerning the activity %* wear splash-proof safety goggles until
s before beginning the exercise all chemicals have been returned,
o glassware cleaned, and equipment
) % identify and understand the hazards and properly stored
- necessary precautions you need to take
o 3. Be alert during the laboratory time. Watch
73 % understand the concept of the for potential problems and report unsafe
investigation and know how to proceed situations immediately. Do not work alone
with the investigation in the laboratory.
e
Z:i 2. Know and follow all safety rules prior to the 4. Do not attempt unauthorized activities.
8 first investigation. Work only on authorized activities that are
i related to the investigation.
% * read, understand, and sign the safety
= contract (Appendix D: Safety Forms) 5. If a chemical spill occurs, report it
(23 immediately and follow the instructions of
%* wear the appropriate protective the teacher.
equipment such as goggles and
laboratory aprons % move quickly from the site
% tie back long hair to keep it away from % wash off chemicals that have splashed
chemicals, open flames, or equipment onto the skin or clothing for 15 minutes
with large amounts of water, using the
% tie back or remove articles of clothing or safety shower or eyewash
jewelry that could touch chemicals or
flames during investigations 6. Keep your area clean. Clean up the area at
the end of the class. Dispose of biological
% wear shoes that enclose the feet—no and chemical waste properly.

sandals or open-toe shoes
7. Do not enter preparatory or equipment

* never eat or drink anything while in the storage rooms or chemical storerooms.
laboratory
8. Always wash your hands for at least 20
% locate the safety equipment such as the seconds with soap and warm water before
eyewash station and know how to use it leaving the laboratory.
correctly



THE SciENCE TEACHER

Classrooms and science laboratories may be crowded, increasing the probability of
accidents. Advanced planning and preparation can be the best safety practice a teacher can
use to reduce accidents.

RESPONSIBILITIES

1.

THE SciENCE CHAIR AND LEAD TEACHER

Understand each science laboratory or field
investigation in advance.

% Carefully read and scrutinize all
investigations and activities for safety
procedures and materials the students
will be handling.

% Read and understand the information
on Materials Safety Data Sheet (MSDS)
related to chemicals or other hazards
that will be used in the laboratory.

#*  Seriously consider all the hazards
discussed in the MSDS and determine if
the chemicals are safe for students to
use. Consider substitute chemicals or
procedures.

% Do a trial laboratory experience if you
have not done the investigation before.

#* Remember, teachers and students are to
wear protective eye wear and clothing
when appropriate.

* Anticipate what could go wrong during
a typical laboratory experience and take
measures to reduce the probability of an
accident occurring.

I

@

Make pre-laboratory activities a regular
routine before taking students into a
laboratory setting. Go over all safety
precautions in the investigation and answer
questions and concerns before beginning the
activity.

Label all chemicals correctly and clearly.
(Chapter VI: Chemical Safety)

. The materials to be used during the

laboratory investigation should be arranged
carefully and in a safe area for students to
use.

Maintain order and discipline during the
activity. Safety rules are to be obeyed by all
students.

Monitor the laboratory room or field site.
Work with students to correct any procedure
or behavior that is not safe.

Students should promptly clean up their area
while wearing safety goggles. Chemicals and
biological wastes should be disposed of
correctly.

If accidents do occur, follow the school

district’s policy and guidelines on first aid
and reporting the accident. Do not wait to
write a report of what caused the accident,
injuries, action taken, and results. A more
accurate description can be made soon after
an accident occurs.

The science chairperson and lead teacher must have safety as a high priority. They should
monitor the safety in laboratory, preparatory, and storage rooms.

RESPONSIBILITIES

1.

A monthly schedule for inspecting
laboratory facilities, preparatory and
equipment rooms, and storage rooms should
be developed. Identify problem areas and
develop plans to improve safety.

The school district’s procedures for proper
disposal, labeling, and the handling of
chemicals should be discussed with the
science teachers.
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Announce additions to the MSDS library as
new chemicals and hazardous materials are
added to the department. Each teacher
should be made aware of the hazards of new
chemicals.

Work with teachers to keep students in
compliance with the safety rules. The
chairperson and lead teacher should set and
model high standards of safety.

Assist with emergency actions that are
needed for laboratory accidents, assistance to
the injured person, and cleaning up of

THE SCIENCE SUPERVISOR

chemical spills, broken glassware, and fires.
Planning and advance preparation will help
everyone to stay calm, and think clearly if an
accident does happen.

Work with science teachers in the reporting
and investigating of an accident. The
purpose of the investigation is to determine
the cause and make corrections if possible,
not to place blame.

It should be the responsibility of the science
chairperson to maintain a file and record of
documentation of accidents.

The science supervisor has considerable responsibility in directing the science curriculum of
the school district. The science supervisor should work closely with chairpersons and lead
teachers on the science safety program and be a liaison between central administrators and
school campuses. Most of the responsibilities related to safety generally are those of the
science supervisor. The science supervisor should conduct annual safety professional
development and provide safety updates to the science teachers regularly.

RESPONSIBILITIES

1.

Assist the science chairperson and lead
teacher on each campus on requirements in
the Hazard Communications Act.

Monitor all laboratory facilities for required
safety equipment. The safety equipment
needs to be installed correctly and function
properly. An annual check of each campus,
including chemical storerooms and
preparatory and equipment rooms, should
be part of the routine tasks. (Appendix E:
Science Facility Safety Checklist)

Work with the campus science chairperson
and lead teacher in reviewing science
laboratory and field investigations for safe
practices and safe use of materials. Consider
alternate investigations where safety might
be compromised in existing investigations.

Require an annual chemical inventory on
each campus. Materials Safety Data Sheets
must be kept on all chemicals in the school’s
science work area.

Discuss the school district’s process and
procedure for properly disposing of
chemicals and biological waste with teachers.
Teachers should be made aware of their
obligations in following designated
procedures for chemical waste disposal.

Be well informed of the laws, rules, and
regulations concerning safety and conduct
professional development on safety.

Become active in state and national science
organizations for access to current
information.



THE ADMINISTRATOR

A school district’s administrators, whether on the campus or in the district’s central offices,
have a crucial role in assuring that the students and teachers work and learn in an
environment that is safe.

RESPONSIBILITIES

Develop a district safety policy and provide a
safety program that includes:

1.

implementing the school district’s safety
program,

supporting professional development on
safety,

developing emergency procedures,

ensuring that science classes do not have
more than 24 students or science classes do
not exceed the number of work stations in a
laboratory room,

providing laboratory facilities with two
exits, proper lighting and ventilation, master
utility cutoff valves, safe, sufficient, and
properly located electrical outlets,

10.

providing necessary safety equipment such
as eyewash stations, fume hoods, safety
showers, fire extinguishers, safety eye wear,
fire blankets, chemical spill kits, etc.,

conducting annual inspections and a
maintenance program to ensure safe working
conditions,

producing safety policies that can be adopted
by the local school board and implemented
on all campuses,

maintaining compliance with the Texas
Hazard Communications Act, and

providing district’s procedures for proper
disposal of chemicals and biological wastes.

Science Laboratory Safety and Chemical Waste
Disposal for Texas Teachers, 1990
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REGULATIONS

chapter is to present the laws, rules, and regulations necessary for
yment in science laboratories, classrooms, and field
afe environmentfopstudents is not the responsibility of

science. Teachers of science must know
e storage, use, and care of the materials
d guidelines that are established by
mical Society and the Occupational
y local and state regulatory agencies.
They work wit d district to ensure implementation and use of safety
guideli esponsible, such as the presence of safety equipment l
and an appropriate class size. Teachers also teach students how to engage safely in
investigations inside and outside the classroom.” —-—E‘E
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National Research Council, National Academy of Science, 1996

As science educators, teachers have the responsibility to show by example and to teach the
need for safe work habits and interaction with the environment. To understand this
responsibility, teachers must have a working knowledge of federal, state, and local laws,
rules, and regulations including the actions required by you and others under these
requirements. The federal and state laws are very specific about what safety requirements
are to be used in the science laboratory and classroom. Local safety codes can be can be
acquired from the city government offices in your community.

A summary of the relevant laws, rules, and regulations related to safety in Texas’ schools is

presented in this chapter. For the complete version of each of these laws, rules, and
regulations, please refer to Appendix A: Laws, Rules, and Regulations.

FEDERAL LAW

INDIVIDUALS WITH DISABILITIES EDUCATION AcCT

SNOILV1NDHY ANV ‘ST1NY ‘SMV]

Public Law (P.L.) 105-17. A school district are not subjected to discrimination by the

must ensure that students with disabilities school system. Therefore, certain

are not excluded from participation in, or modifications in laboratory design may be
denied the benefits of, its services, programs, necessary to accommodate a students with
and activities (Least Restrictive disabilities so that they may participate in

Environment). It must also ensure that they ~ laboratory investigations safely.
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STATE
Laws, RULES, AND REGULATIONS

AUTHORITY OF THE STATE BOARD OF EDUCATION

The State Board of Education (SBOE) is assigned specific rulemaking authority under the Texas
Education Code (TEC). SBOE rules are codified under the Texas Administrative Code (TAC).
The TAC is the official compilation of all final state agency rules published in the Texas Register.
Following its effective date, a SBOE rule is entered into the TAC under Title 19, Part II. Title 19
is Education, and Part II is the Texas Education Agency. Under the Texas Education Code, the
Commissioner of Education is also authorized to adopt rules governing specified areas of

education. Commissioner’s rules are also part of the TAC, Title 19, Part II.

Texas EbpucatioN Copkg, TiTLE 19

Texas EDUCATION AGENCY

REMOVAL OF A DISRUPTIVE STUDENT

Chapter 37. Discipline: Law and Order. A
teacher may remove a student from the
classroom or laboratory and send the
student to the principal’s office for
disruptive behavior to maintain effective
discipline and a safe environment.

ProtectIvE EYE DEVICES

Chapter 38. Protective Eye Devices in Public
Schools. Teachers and students are required
to wear protective eye devices during
science investigations or activities where
harmful materials or substances are being
used. Local school districts must adopt rules
designating when protective eye devices
should be worn and the type necessary
under these conditions. This requirement
applies to anyone observing a science
investigation or activity where protective
eye devices are required to be worn by the
teacher and students.

Ebpucartor’s Copk oF ETHicS

Chapter 247. The Code of Ethics and
Standard Practices for Texas Educators
requires educators to:

% comply with written local board
policies, state regulations, and other
applicable state and federal laws.

% make reasonable efforts to protect the
student from conditions detrimental to
learning, physical health, mental health,
or safety.

% not exclude a student from participation
in a program, deny benefits to a student,
or grant an advantage to a student on
the basis of race, color, sex, disability,
national origin, religion, or family status.



Texas ADMINISTRATIVE CODE, TITLE 19, PART 11

TEexas EDUCATION AGENCY

ScHooL FACILITIES STANDARDS

Chapter 61. Commissioner’s Rules
Concerning School Facilities. Standards for
science classrooms and combination lecture/
laboratories are defined in this chapter of the
Texas Administrative Code.

Square feet per room measurements

The net footage of a room that will house
22 students at the elementary level and -
25 students at the middle or high school
level. The net square footage of a room
includes exposed storage space, such as
cabinets or shelving, but does not
include hallway space or storage space,
such as closets or preparation offices.

Space, minimum square footage requirements

Specialized classrooms. Science lecture/
lab shall have a minimum of 41 square
feet per pupil or 900 square feet per
room at the elementary school level; 50
square feet per pupil or 1,000 square feet
per room at the middle school level; 50
square feet per pupil or 1,200 square feet
per room at the high school level.

Texas EsseNTIAL KNOWLEDGE AND SKILLS

Chapter 112. Required Curriculum. Safety
during laboratory and field investigations is
required beginning with Kindergarten and
continuing through Grade 12. The Texas
Essential Knowledge and Skills for Science
require that as part of the regular instruction
in science, students participate in and
conduct investigations. For example:

* Kindergarten-Grade 5, students
participate and conduct laboratory
investigations following home and
school safety procedures that are
environmentally appropriate and follow
ethical practices.

% Grades 6-8, students conduct field and
laboratory investigations using safe,
environmentally appropriate, and ethical
practices.

% Grades 9-12, the students, for at least
- 40% of instructional time, conduct field
and laboratory investigations using safe,
“environmentally appropriate, and ethical
practices.

40% LABORATORY AND FIELD REQUIREMENT

Chapter 74. Curriculum Requirements. In
addition to the requirements found in the
Texas Essential Knowledge and Skills for
Science, The State Board of Education
defined the percentage of the instructional
time that is to be laboratory instruction.
High school courses shall include at least
40% hands-on laboratory investigations and
field work using appropriate scientific

inquiry.

11
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Texas DEPARTMENT OF HEALTH

FACE AND EYE PROTECTION STANDARDS

Chapter 295. Standards for Face and Eye
Protection in Public Schools. This chapter
applies to teachers and students in Texas
public schools participating in science
courses and laboratories where potentially
hazardous activities exist. The law requires
that: '

% local school boards and
administrators furnish eye protectors
of the type suitable for the work
performed.

¥ eye protection equipment be worn
when there is a reasonable
probability of injury to the body

% the eye protectors be kept clean and
in good repair.

% teachers and students who wear
corrective lenses must be provided
goggles that can be worn over
corrective spectacles without
disturbing the adjustments of the
spectacles.

HAzARDOUS SUBSTANCES

Chapter 501. Description of Hazardous
Substance. This chapter defines the kinds of
hazardous substances that may be found in
the science laboratory. It clarifies that public
school employees are not required to comply
with the Occupational Safety and Health
Administration (OSHA) standard on
hazardous substances.

It clarifies that students are not defined as
employees for the purpose of the Texas Hazard
Communications Act. Therefore, the Act is not
applicable to students in their capacity as
students. (July 21, 1993 ruling of the Texas Attorney
General, Opinion No. DM-239)

Texas ADMINISTRATIVE CoDE, TiTLE 25, PART |

HAazArRD COMMUNICATIONS ACT (HAZCOM)

Chapter 502. Hazard Communications Act.
This chapter requires that:

* a chemical manufacturer is required to
provide Material Safety Data Sheets
(MSDS) to employers who acquire
hazardous chemicals. It further requires
employers to maintain a legible copy of a
current MSDS for hazardous chemicals
used in the workplace that are legible,
accurate, and readily available to
employees on request at each workplace.

% labels are to be on existing containers of
hazardous chemicals. Employees may
not be required to work with hazardous
chemicals from unlabeled containers.

% an education and training program for
all employees who use or handle
hazardous chemicals be established. It
requires employers to maintain a written
hazard communication program that
specifies certain contents of the program,
who is to receive training and maintain
training records.

% employers post and maintain adequate
notice informing employees of their
rights under the Hazard
Communications Act.

VOLUNTARY INDOOR AIR QUALITY
GUIDELINES FOR PuUBLIC SCHOOLS

Chapter 297. Voluntary Indoor Air Quality
Guidelines. This set of guidelines presents
three voluntary recommendations.

% Establish guidelines for initial program
development, a management plan, and
school board review for program status
and future needs of public schools.



% Develop a written preventive
maintenance program for a healthy
learning environment for students.

% Recommends considerations for students
with allergies or chemical intolerances,
handling of foods, garbage storage and

disposal, smoking, and reporting of
conditions that are not conducive to
clean air.

CiviL Pracrice aNp ReMEDIES CobE, TITLE §

TEXAs STATE Law

SAFETY AND TORT LAW

The obligation to comply with legal safety A “tort” is a wrong or injury to a person or
requirements and recommendations affords  property with the standard of proof being the
school districts the opportunity and means  preponderance of evidence.

to provide exemplary science learning in a

safe environment. The potential for lawsuits =~ Negligence is defined as conduct that falls

increases when the school district fails to below a standard of care established by
provide these safe conditions for teachers law to protect others against an
and students. unreasonable risk or harm. Situations
' where a person could be found negligent
Texas governmental entities are generally include:
immune from tort liability under the
doctrine of sovereign immunity. However, * doing that which should not have been
governmental immunity can be waived done or the committing of an unlawful l;
under certain instances as found in the Texas - act (malfeasance). For example, s
Tort Claims Act, Civil Practice and Remedies forcing a student to assume an &
Code 101.001 et. Seq. Professional employees unnecessary risk is malfeasance. ?
may be held liable in circumstances =
involving: use of excessive force in the % the failure to do what should be done &
discipline of students; negligence resulting (nonfeasance). For example, >
in bodily injury to students; or the operation, inadequate facilities or lack of proper %
use, or maintenance of any motor vehicle. facilities could be considered e
nonfeasance. i

Public educators are expected to minimize the risk of accidents to students in science E
classrooms and laboratories. According to the National Science Teachers Association... 3

=

I “The accident rate in schools is 10-50 times higher than that of the chemical
industry. Research goes beyond the headlines to look at the factors that
accompany school accidents, which include:

* inadequate or poorly designed working space, overcrowding, and too few
work stations

teachers with poor course work preparation

teachers who are teaching more than two preparations at the same time
inadequate safety training.”

¥* ¥ ¥

NSTA, Guide to School Science Facilities, 1999 I
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CONDITIONS AFFECTING SAFE SCIENCE CLASSROOMS

OVERCROWDING AND SAFETY

Class size has become a real safety issue.
Overcrowding in science classrooms and
laboratories, where equipment and
chemicals are used, must be a safety
concern to every teacher and administrator.
The connection between safety in science
facilities and overcrowded conditions may
result in liability problems for the school
district.

Overcrowding that results in injury has
resulted in negligence in other states. In one
case, Bush v. Oscoda Area Schools, 1981, the
principal and teacher became the focus of a
law suit.

The National Science Teachers Association
recommends the maximum class size for:

Elementary School......... 22 per class
Middle School.......... 24 per class
High School.......... 24 per class

(Bush v. Oscoda Area Schools, 109
Mich.App. 373, 311 N.W.2d 788 (Mich.App.
1981)

A 14-year-old girl was severely burned when the plastic jug of alcohol she was

| carrying exploded. The jug was used to transport alcohol to fill portable alcohol
burners in a science class. Because of overcrowded conditions, the science class was
being taught in a non-science classroom. The parents sued the school district
resulting in a verdict against the principal of the school and the science teacher. The
principal was found negligent for scheduling a science class in a room that was not
properly equipped for science instruction. The teacher was found negligent for l
conducting the class in unsafe and inadequate conditions.

The frequency of accidents related to the number of students in a laboratory at one time is
supported by data. According to Macomber, 1961, these data show that accidents are more
frequent as the class size increases and the more serious the injuries become. Similar results
were documented by Ward and West in a study conducted in Texas” schools.

Distribution of Laboratory Accidents by Seriousness and Class Size

Class Size Number of | % of Total Minor Moderate Serious
Instructors Instructors Accidents Accidents Accidents
Under 10 1 0.7 100 0.0 0.0
11t0 20 5 6.4 77.8 222 0.0
21-30 95 67.9 60.0 379 21
Over 30 35 25.0 429 40.0 171

Ward and West (1990), and West (1991)

”The number of students assigned to each laboratory class should not exceed 24.
l Students must have immediate access to the teacher in order to provide a safe
and effective learning environment.” |
Council of State Science Supervisors: Laboratory Safety

—ch



OVERCROWDING AND STUDENT ACHIEVEMENT

There is strong evidence relating
overcrowded public schools to student
achievement. Students gain a deeper
understanding of science concepts and are
able to apply science processes in a
laboratory setting. The laboratory must be
safe and students must have adequate space
to do science investigations and activities.

Overcrowding may force a teacher into
reducing or eliminating the amount of time
dedicated for students to do hands-on
science. In addition, maintaining discipline
becomes more difficult when teachers are
supervising larger numbers of students.

SraCE REQUIREMENTS

Space is a critical factor in promoting
scientific inquiry, hands-on activities, and
safety for the students and the teacher.
Adequate space is required for safe and
effective science instruction. Texas

classroom as 22 for elementary school and 25
in both middle and secondary schools. Based
on these numbers, the minimum square
footage for each type of classroom can be
calculated.

General classrooms are required to have a
minimum of:

#* 36 square feet per pupil or 800 square feet
available per room for Prekindergarten-
Grade 1

#* 30 square feet per pupil or 700 square feet
available per room for Grades 2-5

# 28 square feet per pupil or 700 square feet
available per room for Grades 6-12

Specialized lecture /laboratory rooms shall
have a minimum of:

#* 41 square feet per pupil or 900 square feet
per room at the elementary level

# 50 square feet per pupil or 1,000 square
feet per room at the middle school level

Administrative Code, §61.103. School Facilities * 50 square feet per pupil or 1,200 square

Standards defines the number of pupils in a

feet per room at the high school level

The National Science Teachers Association however, recommends the following square feet
per pupil space for specialized classroom/laboratory combinations and a standard science

laboratory.
National Science Teachers Association
Space Recommendations
Classroom Type Grade Level
Elementary School Middle School High School
Classroom/Laboratory | 45 square feet/student | 50 square feet/student| 60 square feet/student
Science Laboratory 40 square feet/student | 45 square feet/student| 50 square feet/student

Researchers have documented that in a standard science laboratory where students
regularly conduct investigations, more accidents occur when students have less than 41
square feet of working space and when there are more than 22 students in one class. (Ward

and West, 1990)

The National Science Teachers Association, National Biology Teachers Association,

’ Texas Science Education Leadership Association, and safety researchers Young
(1972), Scholwalter (1984), Ward and West (1990), and West (1991) recommend l
that a science class be no larger than 24 students. Additionally, every student should

have individual lab stations

15
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Texas EssENTIAL KNOWLEDGE AND SKILLS AND

LABORATORY EXPERIENCES

Science learning experiences occur in the
classroom, in the field, and in the laboratory.
In these experiences, students discover facts,
concepts, and laws of science for themselves,
much as scientists do in their professional
lives. Classroom activities require simple,
hands-on materials and procedures in order
for students to experience various facets of
the natural world. Experiences that extend
from the classroom into the field allow
students to explore, observe, and investigate
things in the natural world that cannot be
brought into the classroom learning
environment.

Laboratory-based experiences allow
students to inquire, explore, and observe
things in the natural world that are
brought into the classroom specifically to
facilitate student investigations. The TEKS
require teachers at all grade levels to
provide a wide range of materials and
instruments to facilitate student
investigations. Safety must be an essential
part of the planning process for all science
teachers, whether the learning experiences
occur in the classroom, in the field, or in
the laboratory.

17
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LABORATORY EXPERIENCES IN KINDERGARTEN-GRADE 2

Laboratory-based experiences begin in the
earlier grades by students asking questions,
planning and constructing simple
descriptive investigations, extending their
senses using tools, conducting reasonable
explanations, and communicating their
findings.

Science experiences in these grades allow
students to inquire, explore, and observe
things that are brought into the classroom
specifically to stimulate simple student
investigations.

qa—

Teachers know that students in
Kindergarten-Grade 2 are better inquirers
when they are allowed to generate their
own questions and design ways to find
answers to these questions on their own by
actively doing science.

Students are to participate in classroom and
field investigations by following home and
school safety procedures. They are to
demonstrate safe practices while learning to
use and conserve resources and materials.

The Texas Essential Knowledge and Skills
require that teachers of Kindergarten-Grade
2 be provided with a range of materials and
instruments to facilitate student inquiry.

“The elementary science program must provide opportunities for children to
develop understandings and skills necessary to function productively as problem- -
solvers in a scientific and technological world.

Elementary school children learn science best when they are involved in first-hand
exploration and investigation and inquiry/process skills are nurtured.” l

NSTA: Elementary Science, 1991

LABORATORY EXPERIENCES IN GRADES 3-5

Laboratory-based experiences that began in
the earlier grades, require the students to
plan and implement descriptive
investigations by asking well-defined
questions, formulating hypotheses, and
selecting the right equipment and materials
to conduct the investigations.

Students in Grades 3-5 can generate their
own questions and design ways to find
answers to questions on their own. They are
to collect information through observations
and taking measurements, as well as,
analyzing and interpreting that information
to develop reasonable explanations about
the results. Students are to communicate
valid conclusions and when possible,
incorporating graphs, tables, maps, and
charts to organize and evaluate information.

The Texas Essential Knowledge and Skills
require that teachers in these grade levels be
provided a wide range of materials and
instruments to facilitate student inquiry,
many of which require special precautions in
order to assure the safety of students in the
laboratory.

When conducting field and laboratory
investigations, students are to follow home
and school safety procedures and
environmentally appropriate and ethical
practices. Students must demonstrate safety
practices during the field and laboratory
investigations and make wise choices in the
use and conservation of resources.



LABORATORY EXPERIENCES IN GRADES 6-8

Laboratory-based experiences that began in
the earlier grades allowed students to
inquire, explore, and observe things that are
brought into the classroom specifically to
stimulate student investigations.

Middle-grade students will become better
inquirers when they are allowed even more
freedom to generate their own questions and
design ways to find answers to these
questions on their own. Students in Grades
6-8 are to have the freedom to select and
then use equipment and technology to
implement investigative procedures. The
Texas Essential Knowledge and Skills
therefore, require teachers in Grades 6-8 to
be provided a wide range of materials and

instruments to support student
investigations, many of which require
special precautions in order to assure the
safety of students in the laboratory.

By Grade 8, students are expected to plan
and implement descriptive and
experimental investigative procedures,
collect data, organize, analyze, evaluate,
make inferences, and predict trends in
evidence. They are expected to communicate
valid conclusions effectively and use tools to
construct graphs, tables, maps, and charts.

Students are to demonstrate safe practices
that are environmentally appropriate, and
ethical as they conduct laboratory
investigations and do fieldwork.

LABORATORY EXPERIENCES IN GRADES 9-12

High school teachers are to expect students
be better science learners when they are
allowed the freedom to generate their own
questions and design ways to find answers
to these questions on their own. Students in
ninth grade science should already have
had numerous field- and laboratory-based
science experiences from Kindergarten-
Grade 8, and they will have used a wide
range of science materials and instruments.

By Grade 9, the Texas Essential Knowledge
and Skills emphasizes that the students are
to demonstrate many of the new science
concepts they are learning; and be able to
plan and implement descriptive and
experimental investigative procedures in
which they select equipment and technology
to facilitate their investigations. Specialized
equipment and procedures facilitate
students’ conceptual understanding of
complex concepts, many of which require
special precautions in order to assure the
safety of students in the laboratory.

19
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LABORATORY MANAGEMENT TECHNIQUES

Classroom management techniques maximize and reinforce proper behavior and safety in
the science laboratory.

Essential knowledge, concept mastery, and process skill development have high priority.
Therefore, concern exists for effective and efficient strategies for maximum learning.
Fortunately, the techniques for maximum learning also promote safety. The following is a
list of these techniques.

1.

Maintain fair and consistent classroom
discipline. Classroom discipline can become
a factor during a laboratory investigation or
doing fieldwork, therefore, unsafe conditions
may be created.

Establish routine procedures for conducting
a laboratory investigation that maintains an

- orderly and safe environment. Cooperative

learning techniques can be used so that
different students in each laboratory group
are assigned to:

obtain materials from a supply area,

return materials at the completion of a
laboratory, and

record data if class data are needed.

Explain and post the expectations for orderly
conduct in the classroom, laboratory, and
field. Teachers should always model
appropriate classroom, laboratory, and field
procedures.

Explain and post safety rules for the
classroom, laboratory, and field. Students
and parents must complete and return a
signed safety contract before students begin
investigations.

Explain the consequences that will be
enforced for unsafe behavior.

Review safety rules for using equipment and
the laboratory facilities before each
laboratory investigation.

Arrange for proper disposal of wastes prior
to the investigation.

Keep up with current information on safety
and class procedures—practice them
consistently.

9.

10.

11.

Examine laboratory investigations and
equipment for appropriateness and safety.

Review procedures for using the laboratory
with the students. Safety rules and
precautions should be discussed before an
investigation has begun.

Promote a positive attitude. Students should

- not fear doing experiments, using reagents,

12,

13.

14.

15.

16.

17.

18.

or equipment, but should have a positive
attitude toward safe laboratory procedures
that avoid hazards.

Adjust procedures for students with
emotional, physical or educational problems
to capitalize on the contributions they are
able to make.

Create an alternate lesson plan that does not
involve laboratory work if a substitute
teacher is in charge.

Monitor continuously for maximum
learning and safe conditions.

Plan post-lab activities after the laboratory
work has been completed.

Clean the work areas thoroughly and
regularly.

Develop an approved plan for procedures to
be followed in case of an accident.

Establish procedures for students who need
to be removed from the laboratory because
of unacceptable behavior.

Paraphrased from Secondary Science Safety, by J.G.
Gerlovich, T.F. Gerard, B. Shriver, G.E. Downs, and
L.C. Flinn, Jr. and from Science Laboratory Techniques,
by R.B. Bartholomew and EE. Crawley.



GUIDELINES FOR EVALUATING SAFETY IN EXPERIMENTS

»*

Do not assume that investigations

‘in laboratory manuals or journals

published, printed or acquired
from other teachers are safe.

Always read and check new
investigations carefully.

Appropriate safety symbols
should be present in the
investigation to alert students of a
hazardous precaution.

The investigation should inquire
into, investigate, illustrate, or
analyze a scientific concept or
principle in a safe manner or
method.

Check the equipment to be used,
or the setup, and the glassware for
proper assembly, and cracks.

Check the electrical equipment for

proper grounding, frayed wires,
and safe connections.

Know all actions and reactions
that should occur between
chemicals used and investigate
unexpected reactions that might
occur.

The hazards of all substances used
in the activity must be known.
Material Safety Data Sheet
(MSDS) and other safety
references must be consulted.

% The hazards of predicted
products and other possible
products should also be known.

% The correct amounts of
substances and concentrations
of solutions should be clearly
stated in the directions.

% Substances that have a high
hazard rating should not be
used in science labs. Substitute
safer compounds for the
hazardous substance.

¥ All precautions must be
thoroughly discussed in the
pre-lab session with the
students.

% The students should be aware
of what to do with the products
that are formed and any
remaining materials.

% The students must understand
exactly what to do and how
they are to carry out the
activity. The investigation must
be clearly written.

Science Laboratory Safety and Waste Disposal
for Texas Science Teachers, 1990
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RESPONDING TO AN ACCIDENT IN THE LABORATORY

Being prepared for accidents will help decrease the possibility of the accident becoming
more sever or injuries occurring. The purpose of any action taken is to minimize the effect of
the accident. Action must be taken quickly. Teachers should receive training on Cardio-
Pulmonary Resuscitation (CPR), first aid, Heimlich maneuver, and other emergency
procedures. ‘

Planning for an emergency must include the entire organization within your school:
administrators, maintenance staff, custodial staff, office staff, nurse, teachers, students,
and parents. Every area and event should be included in the planning: the school building,
grounds, field trips, etc.

ComMMON EMERGENCIES

Possible emergencies that teachers may respond
to include...

L O O 6 R O

small to moderate fires.

chemical reactions that result in an explosion.

serious burns resulting from exothermic
reactions.

serious chemical burns.

ingestion of hazardous chemicals.
electrical shocks from equipment.
chemical spills resulting from broken
containers.

minor to serious cuts.

IF AN ACCIDENT OCCURS...

¥ ¥

The immediate concern should be for the
person injured.

First aid should be administered in the room
to...

stop the flow of blood in the case of a cut.
wash off any caustic chemicals on the body
or in the eyes.

Special Note: Precautions should be exercised
anytime a teacher could come in contact with human
blood. Wear protective gloves before handling victims
who are bleeding.

3.

*

*

If the injury is a cut or an
abrasion...

wash the injured area
thoroughly.

place a compress on the wound
to stop the flow of blood.

* Ok ¥

b

* ¥

replace the compress with a sterile bandage if
the injury is minor.

accompany the student to the nurse’s office if
it is a moderate to severe injury.

follow proper procedures to clean up blood.

If the injury is the result of chemicals...

rush the injured person to the safety shower
(safety showers should be within 10 seconds
of any student).

immediately drench the entire area with
continuous flow of water.

send a student to alert the school’s nurse or
to get another teacher.

use a spill kit to contain and remove the
chemicals.

If foreign materials or chemicals have entered
the eye...

rush the student to the dual eyewash station
(eye washes should be within 10 seconds of
any student).

remember, the student will have difficulty
seeing, guide them.

rinse the open eyes with a continuous stream
of tepid water (60-90°F) for 15 minutes.

send a student to alert the school’s nurse or
another teacher.

If the person has ingested hazardous
material...

rush the person to the nurse’s office.

the nurse should contact the Poison Control
Center.

if a chemical was ingested, consult the MSDS
in your department.



* ¥ K

If the person’s injury is severe,
always accompany them to the
nurse’s office.

The nurse should assume responsibility for
providing help at this point and...

administer additional first aid.

contact the parents.

pursue additional treatment (mformatlon on
emergency health cards).

If the nurse is not available, the teacher is
obligated to follow through with accident
procedures to protect the student from
further injury.

The parents should be called and advised of
the severity of the accident and their
permission granted to proceed with
treatment as needed.

If the parents cannot be contacted, the
teacher must act in accordance with the
situation. The student’s emergency health
card gives permission for emergency care to
be administered. A physician should be
called and, upon the physician’s advice, seek
treatment for the injured student.

10.

¥* X K K

*

After the injured person has been cared for
and any chemical spill contained, the
teacher needs to fill out an accident report
for their own protection even if it is not
required by the school district. See
Appendix D: Sample Forms.

If the injury is the result of electrical
shock...

Separate the person from the electrical
source carefully. Use the master control
switch.

Call for emergency medical aid
immediately.

Check for breathing and pulse immediately.
Start CPR if necessary.

Check for entrance and exit burns. Treat
burns like you would for a thermal burn.
There may be two burns present—one
where the power entered the body and the
other where it exited. Some burns are large
and below the skin.

Keep the injured warm, quiet, and laying
down.

The injured person may stop breathing with
high-frequency electrical currents or when
struck by lightening.

The injured person may be unconscious or
dazed, weak, confused, with irregular
pulse.

CAuUsEs FOR LABORATORY ACCIDENTS

To prevent accidents, it is necessary to identify causes of accidents. The school’s, teacher’s,
and student’s actions or lack of action, can contribute to many laboratory accidents.

WHEN THE SCHOOL OR THE TEACHER IS AT FAULT

1.

L2k I O O

N

Failure to thoroughly plan and conduct a
safe activity.

Failure to incorporate safety into the activity.
Use of unnecessary hazardous chemicals.
Following unsafe procedures and methods.
Failure to plan for disposal of waste or

hazardous chemicals.

Inexperienced teachers without safety
training.

Failure to use and maintain discipline
Failure to enforce safety rules.

Failure of the teacher to give adequate, clear
instructions or perform thorough inspections
of equipment.

¥ e K

Failure to give thorough, or clear
instructions.

Incorrect instructions given to students or
students did not understand the
instructions before beginning.

Failure to inspect equipment.

Failure to monitor students during the
activity.

Unsafe design of the activity, unsafe
chemicals or equipment used.

Unsafe or improper planning of the activity.
Improper or poorly designed equipment.
Failure to check if chemicals were suitable
or safe to use.
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Failure to provide safe laboratory work
areas.

Inadequate facilities: poor lighting and
ventilation.

Inadequate or inappropriate work space.
One exit in laboratory (two required)
Improper storage area.

Inadequate maintenance and poor
housekeeping.

* K K K K

WHEN THE STUDENT IS AT FAULT

1. Failure to follow instructions and use safe
practices.

Safety rules not followed.

Precautions and procedures not followed.
Failure to understand what is to be done.
Lack of knowledge of the hazards.

Doing unauthorized experiments.
Working without approval.

Being disorderly.

teacher.
Failure to follow teacher’s instructions.

L O R O

N

Failure to wear eye protection.
Improper clothing and shoes.

Failure to use fume hoods.

Improper use of protective equipment.

* ¥ K K

w

Improper use of equipment or chemicals.

Failure to follow precautions.
Incorrect use of chemicals.

* ¥

OTHER FACTORS

1. Equipment or materials with unknown
defects.

Chemicals contaminated.
Chemical mislabeled.
Equipment with unknown defect.

* K ¥ K

use.

Failure to have equipment approved by the

Failure to use personal protective equipment.

Unknown tampering with equipment before

w

* O oxx

* ¥

-

¥* ¥ W K
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Proper safety equipment not provided or
maintained. '

Failure to provide fire extinguishers.
Failure to maintain safety equipment
Failure to provide safe equipment and
materials.

Lack of safety equipment: goggles, lab
aprons, fume hoods, showers, eyewashes.

Use of wrong chemicals.

Failure to follow instructions using an
instrument.

Failure to monitor experiment or equipment
in operation.

Physical condition of the student.

Student was ill.

Student was fatigued—not attentive or alert.
Student was under the influence of alcohol
or other drugs.

Student had poor manual dexterity or skills.

Mental attitude and knowledge.

Did not understand the experiment.

Lack of knowledge needed to do the
experiment.

Lack of good judgement.

Too rushed—resulted in clumsy work habits.
Tried to use a shortcut that was hazardous.
Inability to work cooperatively with other
students.

Tried procedures that were not safe.
Uncontrolled anger or impulsive actions.
Failure to remain calm and in control.

Other influences.

Weather—electrical surges or other weather
damage.

Failure of local power plants.

Vandalism of equipment.

Science Laboratory Safety and Chemical Waste Disposal for
Texas Science Teachers, 1990



FIELD INVESTIGATIONS
A CTIVITIES

require hands-
facets of the natu

natural world that are brought int
Texas Essential Knowledge and
provided with a wide range of

e classroom, in the laboratory, and in the field.
acts, concepts, and laws of science for
\eir professional live
order for students t

yom experiences
ience various
room into the field allow
wotld that cannot be

e, and observe things in the
student investigations. The

r'Science require teachers at all grade levels to be
Is and instruments for facilitating student

investigations (Appendix H: Materials and Safety Equipment). They also require that
students, at every grade level and in every high school course, have field experience and do

field work.

Field work, field trips, or field investigations provide first hand experience to a well-
designed inquiry-based science program for students. Direct observations in a field setting
provide a more stimulating and rewarding experience for the students and the teacher.
Safety guidelines must be maintained to ensure a productive experience for all participants.

’ “School districts should develop and implement safety procedures for laboratory

investigations and field trips.

Teachers should learn safe procedures for laboratory activities and field trips and

follow them as a matter of policy.”

NSTA: Field and Laboratory Liability, 1985 l

WHAT 1S A FIELD INVESTIGATION?

The Texas Essential Knowledge and Skills
for Science require students in Kindergarten-
Grade 2 to conduct science investigations in
the classroom and in the field. At the grade
levels of Kindergarten-Grade 2, “the field”
means science investigations of natural
phenomenon that occur on the school
grounds or in informal science settings such
as arboretums, zoos, wildlife habitats, parks,
and museums.

Students in Grades 3-8 are to conduct
science investigations in the field and in a
laboratory. At these grade levels, “the field”
means science investigations of natural
phenomenon that occur on the school
grounds or in informal science settings such
as arboretums, zoos, wildlife habitats, parks,
and museums.
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Texas Administrative Code 19, Section
74.3(b)(2)(C) requires that a minimum of
40% of the instructional time in secondary

in which students can ask questions and
find answers on their own about things
occurring in the natural world. Informal
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science (Grades 9-12) be devoted to
laboratory and field activities. At Grades 9-
12, “the field” means science investigations
of natural phenomenon that occur anywhere

science settings such as arboretums, zoos,
wildlife habitats, parks, and museums are
appropriate sites for student inquiry.

WHAT SHOULD BE PLANNED BEFORE A FIELD TRIP?

Safety must be emphasized on any field excursion. The following recommendations for
teachers and administrators should be considered prior to students participating in
fieldwork. The following list was adapted from Science Safety: A Kindergarten to Senior 4
Resource Manual for Teachers, Schools, and School Divisions, April 1997.

Why are you planning this field trip?

How are you going to get to the site?

#* Does the science activity support what the %* Will transportation be required?
students are learning in the Texas Essential % s appropriate transportation both available
Knowledge and Skills for Science? and affordable?

% Are the activities connected to learning #* Can the students actively engage in learning

experiences?

When do you plan on taking this field trip?

Is there a contingency plan for inclement
weather conditions?

What learning do you expect your students to
gain or apply from this experience?

during the trip to the site?

Where do you plan to go with your class?

% Is there adequate time to plan this trip? % Is the site accessible to all students?

% Will relevant information be provided to % Is permission of landowners or officials
students before the field trip occurs? required in order to visit this site?

#* Is there adequate time after the field trip to % Is there an admission fee?
do a wrap-up or analysis? %* Does the site have facilities such as

% Are there any potential conflicts with the bathrooms, lunch areas, shelters, meeting
selected date? space?

% Does the selected date indicate the need for % Are there appropriate emergency facilities
special clothing or supplies? nearby?

*

% Is it possible for the teacher to visit the site
before the field trip?

What safety precautions are required?

% Do you have adequate first aid kits readily

#* Have objectives for this field trip been available?
established? % Do you have fire prevention equipment?

% Have appropriate activities and instructional % Will students be given additional safety
approaches been selected? training before the trip?

#* Have you and your students completed % Is a cellular phone available for making
background research? emergency calls?

% Will students be required to complete a % Are copies of the permission and medical
project on the trip? forms with the teacher?

%  Are expectations about student behavior on

the trip clear and realistic to the students and
parents?



How long will this trip take?

%* Can time be used efficiently?

% Is there too much to do in the time available?

%* Is time provide for some relaxation by the
students?

What is the effect on the rest of the school?

% Will someone have to cover your other
classes?

%*  Will a substitute be required?

#*  Will others have to change their planned
activities?

% Will students on the field trip miss other
important events or activities?

Who is helping supervise the students with you
on the field trip?

% Have group supervisors been identified?

# Has the class been divided into teams or
working groups?

% Are there sufficient supervisors for the
number of students and the activities?

% Have the parents been contacted for their
expertise?

Have parental consents been received for each
student?

#* What forms are necessary for parents to give
consent and provide emergency information?

Have you included these items ina parental consent letter?

Has the trip been approved by the appropriate
administrators?

% Do you know the district’s procedure for
getting approval for field trips?

* Have the appropriate administrators given
their approval?

% [s additional insurance needed?

Are there special health concerns of students
that need to be checked?

% Have you talked with the school nurse to
determine if there are specific health
concerns? '

% Are there any students who may need to take
medication while on the trip?

Have you discussed safety precautions with the
students?

Wearing proper clothing and shoes
Using insect repellent

Identifying poisonous plants
Preventing overexposure to the sun
Drinking water and dehydration
Reporting and responding to accidents
Using a buddy system

¥ K K K ¥ K K

Have you made plans to evaluate the field trip?

% Will sponsors give feedback about the
successes of the trip?

*  Will students have an opportunity to
evaluate the field trip?

V' Which students are.going N Types of activities planned \ Anticipated costs,
and how many V' Names of teachers and payments due
. Purpose of the field trip supervisors V' Risks involved
V' The educational N Special skills of supervisors V Description of contingency
opportunities V' Clothing requirements plan
V' Destination of the trip v Lunch plans, meal N Permission forms due date
\ Method of transportation arrangements V' Medical Information forms
V' Time and date of V Required materials and due date
departure supplies V' Time, place for parent’s
V' Time and date of return ' meeting

Additional information concerning preparations for field trips can be
found in Appendix E: A Checklist for Science Field Investigations.
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WHAT SHOULD BE DONE UPON ARRIVAL AT THE SITE?

Once you have arrived, students need to be
given specific information concerning safety
before any work begins.

Do the students understand what is
expected of them?

% Have students been given clear
objectives and expectations?

% Do they know timelines for projects?

* Do they know who will be in their group
and who the supervisor is?

% Does everyone have a buddy and
periodic checks established?

What are students to do if an accident
occurs?

%* Do students understand procedures for
reporting accidents?

* Do students know where the teachers
and supervisors will be located?

* Is everyone aware of where the first aid
kit is located and who will use it?

Has the use of safety equipment been
reviewed?

%* Has the safe use of equipment been
reviewed with the students and
supervisors?

* Do students know where personal safety
equipment is located such as safety

goggles?
Are students aware of any on-site hazards?
* Have poisonous plants been identified?

% Have precautions against insect bites
been made?

WHAT AWAITS THE STUDENTS AT THE SITE?

Poisonous plants are a common hazard that
students may encounter when on a field trip
in a natural area. Three different problems
may be experienced by students and
supervisors who come in contact with
poisonous plants: allergic reactions,
dermatitis reactions, and ingestion reactions.

Some of the most common poisonous plants
that you might come into contact with are
poison ivy (Toxicodendron radicans), poison
oak (Toxicodendron quercofolium), and poison
sumac (Toxicodendron vernix). See Appendix
E: Poisonous Plant Guide for a listing of more
poisonous plants. Each of these plants can
cause severe dermatitis—itching and oozing
sores, swelling of the throat and mouth,
weakness, and fever. The degree of plant
poisoning can range from minor skin
irritation to long lasting inflammation or
blisters depending on the person’s
sensitivity to the poison.

To help reduce the chance of infection,
students should always wash with soap and
water immediately, removing the plant oils
after contact with the plants or after their

return from the field experience. Taking a
change of clothing for students that are
sensitive to these plants will also reduce the
probability of reaction

Allergies are a result of an individual’s
sensitivity to air-born materials such as
algae, fungus spores, and pollen grains. It is
probably impossible to protect students
from allergies. Hay fever, asthma and other
allergy related respiratory diseases can
cause serious complications and students
who suffer from these reactions should be
identified prior to the field trip.
Medications sent by parents should be
carried with the teacher so that an
immediate response to an allergic reaction
can be made.

Many plants are highly toxic when
ingested. Poisoning may be the result from
ingesting seeds, fruits, stems, leaves,
flowers, etc. from the plant. The state of the
plant growth, size, and physical condition
of the individual person and the time of
year also can be factors in the seriousness of
the poisoning.



The National Science Teachers Association
publication Safety in the Secondary Science
Classroom provides a valuable set of
standards when working with plants in the
laboratory or encountering unknown plants
in the field. '

1. Never eat unknown berries, seeds, fruits, or
other plant parts.

2. Never rub any sap or fruit juices on the skin
or open wound.

3. Never inhale or expose your skin or eyes to
the smoke of any burning plant.

4. Never pick any strange wildflowers or
cultivate plants unknown to you.

5. Never eat food after handling plants without
scrubbing your hands with soap and water.

In the event a student ingests a plant and
becomes ill, using the following procedure
may prevent a more serious condition from
occurring.

Call the physician listed on the student’s
emergency information form or a local
doctor.

Be prepared to provide the doctor with the
following information:

*

Name of the plant (if unknown, collect
samples)

A complete description of the plant
When the student ate the plant

Age, weight, height of student

What symptoms the student is exhibiting
What part of the plant and how much
was ingested

¥ K K K K

Be prepared to transport the student to the
nearest hospital.

Plants that are known to be poisonous when
ingested and should be avoided are blue-
green algae that “bloom” or become very
prominent in polluted water. Many species
of “toadstools” or mushrooms are
poisonous. It is very difficult to distinguish
the edible varieties from the poisonous ones
in nature. Some of the more common
poisonous mushrooms include the Amanita,
Clitocybe, Lactarius, Lepiota and Russula.

When ingested, these poisonous varieties
can cause extreme abdominal pain and
vomiting, loss of muscular coordination, and
hallucinations. It is extremely important that
an accurate identification of the ingested
species be made so that proper treatment can
be administered.

Besides plants and fungi, students may
encounter a variety of animals—insects,
snakes, and mammals—that may be
hazardous to some of the students. Teachers
need to be aware of students who react to
insect bites and be prepared to take
immediate action. Long sleeve shirts and
blouses may reduce the chance of insect
bites and stings from mosquitoes, ticks,
mites, and chiggers. Additional precautions
such as using insect repellents may further
reduce the probability of insect bites.

The threat of injury to students from
venomous snakes is a serious problem in
some areas of the state. In Texas, the
venomous snakes include rattlesnakes,
copperheads, cottonmouths, and coral
snakes. Handling of any snake should be
discouraged and students should never
attempt to handle venomous snakes.

Studying natural phenomenon in the field is
an important part of science instruction. It
helps students to make the connection
between what is being studied in the
classroom to what occurs in the natural
world. Direct observations and
investigations can motivate students to go
beyond classroom instruction and the
knowledge acquired in this way may never
be forgotten.

29

0
=2
o
T
~p
o
-

SOILIAILDY ANV SNOLLVOILSIAN] AT1dI]



@)

b=
<\
ke)
-~
®
=

SHILIAILDY ANV SNOILVOILSZAN] ATdIq

30

SEVERE WEATHER SAFETY GUIDELINES

Severe weather can occur quickly and without warning. It is important that teachers follow
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