Chapter 4

Room DESIGN

STANDARDS

These standards were developed, in part, from information provided by the Texas Education

T his chapter presents the minimum standards for designing and building science facilities.

Agency, the National Science Teachers Association, and other professional organizations and
manufacturers of laboratory facilities and equipment. They are also based on research conducted by
the Charles A. Dana Center and published in the 2001 report, An Analysis of Laboratory Safety in

Texas.

“It is in science classrooms and laboratories that students work, learn, and experience
real science, using the tools and practicing the skills and habits of mind that
encourage science learning. Students form their prst and most lasting impressions of

the importance of science there.”

National Science Teachers Association,

NSTA Guide to School Science Facilities, 1999

The yoor plans, included in this manual, are meant to generate discussion among the design team.
They are not intended to be used by school districts as drawn.The chapter also includes tables
intended to clarify these standards; these should be used to determine the square footage per pupil for
science classrooms, laboratory rooms, lecture/laboratory rooms, and preparation and storage rooms.

Classroom Standards

The Texas Education Agency (TEA) has
established minimum-square-foot requirements
for science classrooms. In addition, it limits

the number of students in kindergarten—grade 4
classrooms to 22. However, TEA does not set
limits on the number of students in grades 5-12
science classes.

According to TEA, prekindergarten—grade 1
classrooms are required to provide 36 square
feet per pupil or a classroom of at least 800
square feet. At the elementary school level,
grades 2-5 are required to provide 30 square
feet per pupil or a classroom of at least 700
square feet. Middle school and high school
classroom (grades 6-12) are required to pro-
vide 28 square feet per pupil or a room of at
least 700 square feet.
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Table 4.1 presents the recommended minimum Table 4.1

standards for the square feet needed in a Science Classroom Standards
standard science classroom.
Grade Minimum square Square feet
If the number of students in prekindergarten— levels feet per room per student
grade 4 exceeds 22, an additional 36 square _ 36 sq. ft
feet of space should be added per student. An Prek-1 S0ELhus g1
additional 38 square feet per student should be 2_4 800 sg. ft. 36 sq. ft.
added in grades 5-12 if the number of students
exceeds 24. 5-8 900 sq. ft. 38 sq. ft.
9-12 950 sq. ft. 38 sq. ft.

Laboratory Room Standards

The Texas Administrative Code, Commissionerds Rules Concerning School Facilities, Chapter 61
(Appendix A) does not establish a minimum standard for a science laboratory room. The following
recommendations were developed from position statements of professional organizations and
recommendations from the Texas Education Agency. Tables 4.2—-4.4 establish the recommended
minimum standards for a science laboratory.

The following yoor plan (Figure 4.1) can be used as a guide to calculate the correct square feet for a
standard laboratory room, storage/preparation room, and chemical storeroom for kindergarten—grade
12. (The chemical storeroom is not necessary in kindergarten—grade 5.)
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Storage/preparation room

A Laboratory room
— — I
D Chemical storage room
1 R (if needed)
Figure 4.1

Laboratory room yoor plan

If the total yoor space required for an elementary laboratory room that will serve 22824 students is
1000 square feet, then A x B must equal 1000 square feet. The storage/preparation room requires an
additional 200 square feet, or 20 percent of the 1000 square feet of the laboratory room.

If a chemical storage room is needed—in grades 6-12, for example—, it should be no less than

8 feet of the total space required for the storage/preparation room. The measurements are inside
dimensions.
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Elementary School

Laboratory rooms for kindergarten—grade 5
should be designed using 40 square feet per
student as the standard, with 1000 square

feet as the minimum size. For example, an
elementary laboratory room that accommodates
24 students or fewer should not be smaller than
1000 square feet.

The storage room, including a preparation area
and equipment storage room, should be equal
to 20 percent of the usable square feet of the
laboratory room (Table 4.2).

Table 4.2 uses a range of 24 to 30 students;
however, it is recommended that an elementary
school science laboratory contain no more than
22 students in prekindergarten—grade 4 and no
more than 24 in grade 5.

One laboratory workstation should be provided
for each student

Table 4.2
Kindergarten—-Grade 5
Number Square feet Additional
of students per room storage space
24 1000 sq. ft. 200 sq. ft.
26 1040 sq. ft. 208 sq. ft.
28 1120 sq. ft. 224 sq. ft.
30 1200 sq. ft. 240 sq. ft.

Middle School

Laboratory rooms designed for grades 6-8
should be 45 square feet per student, with
1100 square feet as the minimum size. For
example, a middle school laboratory room that
accommodates 24 students or fewer should not
be smaller than 1100 square feet.

The storage room should be equal to 20 percent
of the usable square feet of the laboratory room
(Table 4.3).

Table 4.3 uses a range of 24 to 30 students;
however, it is recommended that no middle
school science laboratory room contain more
than 26 students at one time.

One laboratory workstation should be provided
for each student.

If the number of students in grades 6—8 exceeds
24, an additional 45 square feet of space per
student should be added. In addition, storage
space must increase proportionately.

Table 4.3
Grades 6-8
Number Square feet Additional
of students per room storage space
24 1100 sq. ft. 220 sq. ft.
26 1170 sq. ft. 234 sq. ft.
28 1260 sq. ft. 252 sq. ft.
30 1350 sq. ft. 270 sq. ft.
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High School

Laboratory rooms designed for grades 9-12
should use 50 square feet per student as the
standard, with 1200 square feet as the minimum
size. For example, a high school laboratory
room that accommodates 24 students or fewer
should not be smaller than 1200 square feet.

The laboratory room should include an
additional storage room that is equal to

20 percent of the usable square feet of the
laboratory room (Table 4.4). Chemical storage
rooms should be equal to one-fourth of the
storage room space.

Table 4.4
Grades 9-12
Number Square feet Additional
of students per room storage space
24 1200 sq. ft. 240 sq. ft.
26 1300 sq. ft. 260 sq. ft.
28 1400 sq. ft. 280 sq. ft.
30 1500 sg. ft. 300 sq. ft.

Table 4.4 uses a range of 24 to 30 students;
however, it is recommended that no high
school science laboratory room contain more
than 26 students at one time.

One laboratory workstation should be provided
for each student.

If the number of students increases, the storage
space must increase at a rate of 20 percent

of the usable square feet contained in the
laboratory room.
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Lecture/Laboratory Room Standards

A lecture/laboratory room is one that is designed to support both classroom activities and laboratory
investigations. It must provide student workstations that have access to electricity, water, and natural
gas, as well as other features associated with a stand-alone science laboratory. A separate area within
the room serves as a classroom, with student desks and other features found in a stand-alone science

classroom.

In addition to establishing minimum standards for classrooms, Chapter 61 of the Texas Administrative

Code provides minimum standards for science lecture/laboratory rooms (Appendix A). Chapter 1
details the contents of these minimum standards.

Tables 4.5-4.7 establish the recommended minimum standards for lecture/laboratory rooms.
The following yoor plan can be used as a guide to calculate the correct square feet for a standard

lecture/laboratory room with accompanying storage/preparation room and chemical storeroom for
grades 6-12.
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1
‘ Storage/preparation room
A Laboratory/lecture room
Chemical storage room
(Grades 6-12)
L o 4

Figure 4.2
Laboratory/lecture room yoor plan

Elementary School Level

Lecture/laboratory rooms for kindergarten— Table 4.5

grade 5 should be designed using 45 square feet Kindergarten-Grade 5

as the minimum standard, with 1100 square

feet as the minimum size. Nurmber Square feet Additional
of students per room storage space

If the number of students iq _prekindergarten— 24 1100 sq. ft. 220 sq. ft.

grade 5 exceeds 24, an additional 45 square

feet of space per student should be added. 26 1170 sq. ft. 234 sq. ft.

All dedicated storage rooms should be equal 28 1260 sq. ft. 252 sq. ft.

to 20 percent of the usable square feet of the

lecture/laboratory room (Table 4.5). 30 1350 sq. ft. 270 sq. ft.

One laboratory workstation should be provided
for each student.
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Middle School

Lecture/laboratory rooms for grades 6-8
should be designed using 50 square feet as the
minimum standard, with 1200 square feet being
the minimum size. An additional 240 square
feet of space, or 20 percent of the lecture/
laboratory room, is required for storage (Table
4.6).

If the number of students in grades 6—8 exceeds
24, an additional 50 square feet of space per
student should be added. In addition, storage
space must increase proportionately.

One laboratory workstation should be provided
for each student.

High School

Lecture/laboratory rooms for grades 9-12
should be designed using 55 square feet as the
minimum standard, with 1300 square feet as
the minimum size. An additional 260 square
feet of space, or 20 percent of the lecture/
laboratory room, is required for storage (Table
A47).

Chemical storage rooms should be equal to
one-fourth of the space dedicated for storage.

If the number of students in grades 9-12
exceeds 24, an additional 55 square feet of
space per student should be added. In addition,
storage space must increase proportionately.

One laboratory workstation should be provided
for each student.

Table 4.6
Grades 6-8
Number Square feet Additional
of students per room storage space
24 1200 sq. ft. 240 sq. ft.
26 1300 sq. ft. 260 sq. ft.
28 1400 sq. ft. 280 sq. ft.
30 1350 sq. ft. 300 sq. ft.
92

Table 4.7
Grades 9-12
Number Square feet Additional
of students per room storage space
24 1300 sq. ft. 260 sq. ft.
26 1430 sq. ft. 286 sq. ft.
28 1540 sq. ft. 308 sq. ft.
30 1650 sq. ft. 330 sq. ft.
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Comparing Minimum Standards

Tables 4.8-4.10 provide a quick comparison of the recommendations from the National Science
Teachers Association, the rules established by the Texas Education Agency, and the recommended
standards presented in this chapter. These represent minimum standards; school districts are
encouraged to go beyond these standards when constructing new science facilities or renovating

existing facilities.

Table 4.8

MiNIMUM SQUARE FEET FOR SciENCE CLASSROOMS

Grade
level

National Science
Teachers Association
recommendations!

Texas Education Agency
Commissionerds Rules?

Recommended standards®

Prekindergarten—
Grade 1

Grades 2-5

Grades 6-8

Grades 9-12

No recommendation

No recommendation

No recommendation

No recommendation

36 square feet/pupil (or)
800 square feet/room

30 square feet/pupil (or)
700 square feet/room

28 square feet/pupil (or)
700 square feet/room

28 square feet/pupil (or)
700 square feet/room

36 square feet/pupil (or)
800 square feet/room

36 square feet/pupil (or)
800 square feet/room

38 square feet/pupil (or)
900 square feet/room

38 square feet/pupil (or)
950 square feet/room

Table 4.9

MiNIMUM SQUARE FEET FOR SciENCE LABORATORY Rooms

Grade
level

National Science
Teachers Association
recommendations?

Texas Education Agency
Commissionerds Rules?

Recommended standards®

Prekindergarten—
Grade 1

Grades 2-5

Grades 6-8

Grades 9-12

40 square feet/pupil
1000 square feet/room

40 square feet/pupil
1000 square feet/room

45 square feet/pupil
1125 square feet/room

50 square feet/pupil
1250 square feet/room

No rules

No rules

No rules

No rules

40 square feet/pupil (or)
1000 square feet/room

40 square feet/pupil (or)
1000 square feet/room

45 square feet/pupil (or)
1100 square feet/room

50 square feet/pupil (or)
1200 square feet/room
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Table 4.10

MiNiMUM SQUARE FEET FOR LECTURE/LABORATORY RoOOMS

Grade
level

National Science
Teachers Association
recommendations?

Texas Education Agency
Commissionerds Rules?

Recommended standards®

Prekindergarten—
Grade 1

Grades 2-5

Grades 6-8

Grades 9-12

45 square feet/pupil

45 square feet/pupil

60 square feet/pupil (or)
1440 square feet/ room

60 square feet/pupil (or)
1440 square feet/ room

41 square feet/pupil (or)
900 square feet/room

41 square feet/pupil (or)
900 square feet/room

50 square feet/pupil (or)
1000 square feet/room

50 square feet/pupil (or)
1200 square feet/room

45 square feet/pupil (or)
1100 square feet/room

45 square feet/pupil (or)
1100 square feet/room

50 square feet/pupil (or)
1200 square feet/room

55 square feet/pupil (or)
1300 square feet/room

The National Science Teachers Association recommendations for square feet/pupil are based on 24 students at
the elementary, middle, and high school levels.

2The Texas Education Agency Commissionerds Rules for square feet per pupil are based on 22 students at
elementary school level and 25 at the middle and high school levels.

3The recommended standards for square feet per pupil are based on 22 students at the elementary school level
and 24 at the middle and high school levels.
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Science Room Designs

The following pages of classroom, laboratory
room, and lecture/laboratory room yoor plans
represent only a few design examples. These
are intended to stimulate discussions among
school district personnel who are responsible
for designing science facilities. Each page

of yoor plans contains a detailed drawing of
different room arrangements using a variety of
science furniture.

The items identiped in the legend are some of
the general features found in that design. Other
items, such as pre extinguishers, pre blankets,
etc., are not included in the drawings; however,
these safety features are required by state law
or local safety codes.

The design rating scale on each page indicates
how well the design meets the state standards
for laboratory designs. A circle icon to the left
of the statement displays the degree to which
the design satispes that standards statement
(Figure 4.3). For example, if the circle is plled,
the design meets the best practice for that
standard; if the circle is shaded, it is acceptable
and meets most of the standard; if it is half full,
the design partially meets the standard. If the
circle is empty, the design does not meet the
standard and is unacceptable.

® s O

best acceptable minimal unacceptable

Figure 4.3
Design rating scale

For example, if a laboratory room design does
not have an eyewash station, the design rating
will appear as follows:

Q eyewash station TAS/ADA
compliant

If a laboratory room design has one eyewash
station, but it is not TAS/ADA compliant, the
design rating will appear as follows:

Q eyewash station TAS/ADA
compliant

If a laboratory design has one eyewash, and it
is TAS/ADA compliant, the design rating will
appear as follows:

Q eyewash station TAS/ADA
compliant

However, if the laboratory design has more
than one eyewash and at least one of them is
TAS/ADA compliant, the design rating will
appear as follows:

‘ eyewash station TAS/ADA
compliant

Additional yoor plans for classrooms,
laboratory rooms, and lecture/laboratory rooms
can be found in Appendix D.
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Elementary School Science Classroom
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Room DIMENSIONS: 295 x 300 DRAWINGS MAY NOT BE TO SCALE.
Figure 4.4
Kindergarten-Grade 2
(A sliding marker board (F) prst-aid kit (K) aquarium/terrarium
TV monitor (G) eyelface wash (L) animal study center
(©) computer workstation (H) sink (hot and cold water) (M) plant study center
(D) safety goggles cabinet (1) restrooms (N) TAS/ADA turning area
(E) mobile demonstration table (3) sink (TAS/ADA) (o) movable student tables

DesicN RATING

student workstations accessible
student workstations TAS/ADA compliant
trafpc yow around the room

yoor space per student
eyewash station accessibility
student access to computers
services available (electric, water) sinks with hot and cold water
services TAS/ADA compliant

teacherds view of students

student tables movable
50 turning radius for wheelchair

00 000
L X JOROX X

. best O acceptable Q minimal Q unacceptable
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