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I. Project Qverview

The activity described in this report is the result of a
grant from the National Science Foundation to che Board of
Trustees, Southern Illinois University at Carbondale, 1985-
1986. The grant number, NSF-SPI-8470054, was part of the

honors program providing recognition to high school teachers.

Objectives of the Program

This activity provided «ual benefits for participants:
1) recogniﬁion of the outstanding example of professional

commitment they currently cet and 2) an opportunity for con-

tinuing growth in the area of science education. A special
sub-group of high school teachers were selected to partici-
pate in this activity, that is, teachers of the physically
handicapped.

Teachers of the phLysically handicapped do very inspiring
work against heavy odds in a variety of difficult settings.
For instance, a high school for the deaf or blind will typi-
cally have only one or two science teachers who are respon-
sible for the entire curriculum--general science, earth science,
biology, physics and chemistry. A rural, itinerant teacher
must take science over dusty roads to teach it in a student'z
bedroom. A teacher of science in a large metropolitan distrizt
may be working ‘n a special school for the handicapped, iso-

lated from her scientific colleagues.




It was apparent to us that the efforts of these teachers
deserve recognition. Therefore, we offered an Honors Workshop
for outstanding high school science teachers of the physically
handicapped in the greater Midwest. Twenty-five teachers came
to SIUC to receive awards for their outstanding contribution
to science teaching, to update their training in several areas
of science, to consider together the trends in science educa-
tion and to share with each other teaching strategies for their
special populations. These leaders in science education for
the handicapped returned home to host regional workshops in

science education of the handicapped for their colleagues.

Project Goals

We anticipated that providing an enriching experience for
high school teachers of science for physically handicapped
students would aclieve three major goals. These major goals
were;

1) To provide greater communi.ty-wide recognition for this
celact group of teachers, aiding in raising their morale levels
and helping to retain the most qualified individuals in the pro-
fession;

2) To arouse higher aspirations in the te-~chers for their
physically handicapped students throngh an emphasis upon the
latest technological devices and pedagogical approaches;

3) To heighten the interest of teachers themselves in the
continually expanding field of science by presenting to them the

latest scientific breakthroughs.



Participant Selection

A study by Westling (1982) determined the characteristics
of superior special education teachers. Many of these charac-
teristics described personal and professional trzits which
distinguish the best teachers from the average. These qualities
were incorporated into the criteria for selection of participants
in the Honors Workshop:

1) Develops owr lesson plans which are adaptive to in-
dividual needs:

2) Relies upon one-to-one instruction at least 1/3 of the
time;

3) Uses a variety of instructional approaches, including
media and small group activities, as well as lecture;

4) Pre-tests and post-tests students to chart individual
progress;

5) Uses positive reinforcement as a behavioral control,
predominantly;

6) Meets on a regular basis with most students’ parents;

7) Consults with professional counterparts, i.e. guidance
counselors and teachers of other subjects, to develop a unified
approach to students' educational progress;

8) Is fully certified in area of specialization;

9) 1Is working toward or has completed a master's degree,

Selection of participants was a three-stage decision in-
volving: 1) community, 2) county, and 3) state education officials.
Principals in local schools and districts were asked to utilize
the Westling checklist to identify individuals who met the criteria

for participation in the workshop. Principals were required to

v 6



include a letter with supporting data when making the nomination. It
was the intent of the proposal for principals to forward their selection
to county superintendents, the superintendents assessing the candi-
datesby the following eligibility standards:

1) Teaching experience of at least 5 years;

2) Teaching science for a minimum of 3 years;

3) Classification in one of the following: a) teach in a school
which specializes in the educatior. of the physically handicapped, in-
cluding residential schools for the blind and deaf, b) itinerant
teacher of the handicapped, or c) teach in special classes for the

physically handicapped in a regular school setting.

County syperintendents were o forward nom .nees t¢ the State Sup-
erintendent. Superintendghts of special schools, such as the State
School for the Blind, were also given the opportunity to nominate.

Each State Superintendent then was to have chosen participants on the
basis of geographic distribution, equalizing rural and ¢ vy sectioas of
the state. Preference was also to have been given to special education
teachers who work in large metropolitan areas. This preference w.'s plan-
ned since, according to Binay these teachers receive the least amount

of community recognition for their work. An attempt was made to ea-
courage each state to include ss a nominee, a teacher in a residential

school or an itinerant teacher.

Initial Publicity

Since one of the major objectives of the program was to ensure
recognition to these teachers and to heighten the awareness of the

public to the outstanding work being undertaken by them, efforts were



\' made to report these activities to the media. The directors have ngo
way of determining how many total newspavers picked up the stcy.

Copies of all news releases appear in the Appendiix, A.

Participants

Fifteen thousand mailings were sent to the principals of high

schools in the fifteen-state area including:

Arkansas Oklahoma
South Dakota Kansas
Nebraska Missouri
Iowa Kentucky
Wisconsin Tennessee
Illinois Michigan
\Indiana Ohio
Alabama

However, only some of the individuals who were selected to parti-
cipate in the summer workshop had been screened by local officials
according to the process previously outlined. After the initial
mailing to all principals of high schools was made in December, the
project director sent out two additional mailings, one in March to
300 special programs for the handicapped and special education schools
and an additional mailing of 5000 was made in April to the Chairmen of
Science Departments who were members of the NSTA, Nat.onal Science
Teachers Association. The Project director also attended the National

meeting in Cincinnati of the National Science Teachers Association.

As a direct result of attendance at that meeting, three add.tional
applications were received from teachers. Because of the low response

from the potential pool of appli:ants in May, personal phone calls




‘-' were made to many high echool principals in Illiinois south of

. Springfield. This late effort at telephone communication, while
expensive, achieved significant results. Eleven additional
applications were received from science teachers. The final
breakdown of workshop attendance showed a representation of ten
states, the majority from Illinois. See Appendix for a view
of where the participants were drawn from. Although the previously
described selection process only applied to those chosen by April,
and representation was not adhered to as rigidly as the original
desigrn suggested, the mix of science teachers and special education
teachers which was the end result of the response t> mail and phone
announcementy proved beneficial. Many of the participants indicated
that they had learned a great deal from each other. Sfrancis Kittell

(" shared his computerized science labs and lessons. Among others,

Patricia DeWalt shared the Detroit city-~wide science curriculum

review and Kelly Mossman taught braille to teachers who did not knov

ic.

Project Staff

In addition to the Project Director, the project staff included
three science instructors, a specialist in ed:cation of the handicapped,
a research assistant and a graduate assistant. These individuals were:

Mary Jane Sullivan, Ed.D., Ball Stace University, Muncie, IN 1980,
Project Director, was responsible for the design of innovative
approaches to instructional deljvery in SIU's Division of
Continuing Education. She led the Science Teachers Trends Seminar.

Bruce Petersen, Ph.D. University of Colcrado, Boulder, 1968, Co-
director, is former Assistant Professor of Biology, Department of
Zoology at SIUC. Dr. Petersen was responsible for the instruc-
tional aspects of the program. He taught the biology course.




Julia French, M.A., College of St. Thomas, St. Paul, MN 1972,
is the Unit Director for the Bureau of Exceptional Children of
the Kentucky State Office of Education. She coordinated the
course Innovative Methods for Teaching Science to the Handi-

capped.

Frank C. Sanders, Ph.D., University of Texas, Austin, 1968,
taught the physics course. A popular teacher with over 15

years experience, he is an Associate Professor in the Department
of Physics and Astronomy at SIUC.

Roger E. Beyler, Ph.D,, University of Illinois, Cnampaign,
1949, is a Professor in the SIUC Department of Chemistry aad
Biochemistry. He has more than 25 years experience in
teachiug chemistry and led the chemistry course.

Brenda Pyatt - a graduate student who conducted research for
the workshop. as well as providing on site coordination of
the many details necessary to the smooth functioning of the
workshop.

Jim Gibson ~ graduate assistant to the science faculty who
" assisted with design and coordination of each of the labs,
and who worked with the participants in completing their
science labs.



II. Curriculum

The core of the Honors Workshop was the science courses and the
educational methods course. The schedule which appears in Appendix ©
indicates that parricipants spent sixteen hours in lecture and 6+ hours
ir lab for each science course taken. In addition, they were all re-
quired to complete a course in teaching the handicenped. This course

¢lso consisted of sixteen lecture hours.

The content of the science courses was designed to update the

teachers in zoology, chemistry and physics. The topics taught and a
description of each of the labs appears in the accompanying pages.
It should be noted that these topics do not represent any sequential
set of learning tasks within each subject field, but rather, were de-
signed to give participants an opportunity to increase in depth their
knowledge of a topic which should have broad applicability in their

teaching.

It is understood that science instruction presents a particular
challenge for physically handicapped students. In a nationwide s-udy
of hearing impaired teenagers, Sunal discovered that 20% received no
science instruction at all, that 0% received instruction which allowed
for a low level £ student act.vities and that in 57% of the cases, the
standard science curriculum was not adapted to their particular needs.

These figures are no doubt comparable for the other disabilities.



To that end, the high school science curriculum of most
physically and sensorally handicapped students should emphasize two
major aspects:

1) The scientific aspects of their daily environment,

2) The development of the critical reasoning skills

necessary to scientific pursuits through direct
involvement in laboratory experiences.

The workshop emphasized these cbjectives in the choice of en-
richment lectures/labs, and in the emphasis upon improving pedagogical
approaches to instruction with the ultimate goal of achieving

"Scientific Literacy” which Yager points out should be the objective

of all pre-college sciencz instruction.

\
The emphasis in the science labs which were conducted as a part

of this workshop was on applications of scientific yrinciples to

their effects upon human beings--or as Bybee, et al, term it, "Human

Ecology."

Physics Topics « Instructor, Frank Sanders, Assoc. Professor

The standard curriculum in an introductory course in physics,
whatever the level of instruction, has very little connection with the
physics done by a practicing physicist and can often seem unconnected
to a typical high school physics student's everyday experiences.
Therefore, the topics chosen for these physics lectures attempted to
cover areas of modern physics that are stimulating and exciting to the

professional physicist and layman alike.
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Modern physics has increasingly entered into our daily
experience through technological and commercial development of devices,
such as transistors and lasers, once found only in a physicists'
laboratory. Its impact on contemporary living is as mundane as the
microwave oven and as world-threatening as the nuclear .rms race. The
topics covered provided a physics teacher with sufficient supplementary
material to make a standard introductory physics course more stimulating
and more relevant to the student. One common problem experienced by
beginning physics students is making the connection between the world
as they have experienced it and the world as physics instructs them
to view it. This problem becomes more acute for a handicapped student
whose experiéhce of the .orld around him may be more limited. With a
more restricted set of experiences, such students have less to draw on
as they try to incorporate the abstracted version of physical

phenomena presented to them in a course in physics.

Although the {mpact of modern phvsics on contemporary life is
significant and ever-growing, the actual physical phenomena involved
are beyond any direct sensory perceptlon. In this sense, these topics
are ideal for presentation to physically and sensorally handicapped
students—--they are at no disadvantage whatsoever in grappling with
a physicistls conception of an atom or a galaxy, their experiences in
microphysics or cosmology are no more limited than any other beginning

student of physics.

The laboratories stressed hands-on experience in the use of

electr)T 'c equipment and laboratory instrumentation.
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\_, The laboratories familiarized the participants with the use of

‘ electronic test equipment such as oscilloscopes, signal generators
and waveferm analyzers, #; well as develop an understanding of wave
phenomensa and sound. Measurements Wwere made not only aurally, but
also visually (by use of the oscilloscope). In the laboratory on Light and
Spectroscopy, participants were also introduced to the use of the
spectroscope and the spectral analysis of different ligbt sources.

Phygics Lecture Topics

1, Illustrating Physical Concepts via Lecture Demonstrations
(2) lectures.

2. The Quantum Revciution--10 years that Shook Physics---3
lectures,

\
3. Randomness & Uncertainty in Classical and Quantum Physics
~~2 lectures,

4. Lasers and Ultra-precise Measurement and Control--1 lecture.
5. The Second Law of Thermodynamics--2 lectures.

6. Particle Physics--QCD, Quarks, Gluons, and all that~-2
lectures.

7. Cosmology--The Big Bang and After the Big Bang—4 lectures.

Chemistry Topics — Instructor, Roger Beyler, Professor

Just as the physics topics were chosen around the idea that
changes in our understanding of the physical world are most relevant to
the "world of the 1980's", providing a high level of motivation on the

part of both the participant-teachers and the high school students they




12

direct, so too, the topics chosen for study in Chemistry relate
closely to the problems posed by “chemicals" in our everycay lives.
As Yager pointed out, the approach to science curriculum
construction in most high school texts is to presen* the basic
principles necessary to a full understanding of chemistry in a
manner which would suggest the student would continue his/her
training to one day enter proféssional life. For the vast majority
of students this is not the case, and therefore, a rethinking of the
approach to the subject is important. The topics chosen to study

in chemistry appear on the following pages.
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CHEMISTRY TOPICS 13

Food ('Food additives are GRAS; Reading Food Labels Should Not Be Hazardous to
Your Health) :

The general public has become nearly psychotic about food - from concerns
about chemicals that may cause cancer or hear: disease thirty years ‘n the
future to worries about what diet will maintain a trim, young athletic figure.
One needs to get a balanced view of good nutrition, based on a little
knowledge of chemistry, and also an appreciation of what the Food and Drug
Administration has doae for ow health by GRAS and labelling requirements.

The food we buy these days is safer, better and provides improved nutrition
compared to that of our grandparents, but we need to use a little chemical
sense in ow selection process.

Agricultural Chemicals (All Farming is "OrganicySInce Carbon is the vital

Element; Pesticides are a Necessary Pest but should be
the Last Choice.)
Y
Farming consists of helping plants to take CO, from the air and H>0 from

the soil and convert them into carbon-containing (organic, that is) compounds.
Fertilizer, primarily in the form of nitrogen, phosphorus and potassium, is
not a major component of plant and animal waste products; thus, synthetic
fertilizers (not organic) are che chemicals of choice for any large farming
operation. To give humans rather then pests a chance to get most of the food
froa plants, a continuous pest management effort must be made. The "cides"
(insecticides, "weedicides"™ known as herbicides, rodenticides, and many
others) are the chemist's answer to this protlem. However, because most of
these chemicals are texic (at some level) to humans, it is important to use
other methods for pest control when practicai. Insect sterilization, insect
hormones, pheromones, and other strategies are becoming more common in the
fight for more and better food.

Cleansing Agents (Cleanliness is Related to Fats, Soaps, Syndets, and
duilders)

Soaps are made {rom fats; syndets are made from petroleum. Each of these
has advantages and disadvantages but the detergents are the major cleansing
agents for clothes, dishes, household interiors, and commercial cleansing.
Some human body cleansing seems the last stronghold (or soaps. Implications
of these facts for biodegradability, water eutrophication,and consumption of
nonrenewable rescurces are a cause for concern about our future ecology.

Also, the hazards of storing these and other chemicals in the home needs
greater attention.



Energy from Fossil Fuels (Should We Scrub, Precipitate, Convert Catalytically,
or Stop Combustion Completely?; Get the Sulfur - not
the Lead - Out)

What about the combustion of coal, petroleum and nw ural gas? Can we
continue to risk the short term (acid rain) and long term (COp greenhouse
clinate changes) effects from the oxidation process? Sulfur removal before or
after burnirg coal is a vexing problem, but oxides of nitrogen from any
burning process (remember that giore petroleum and natural gas are burned than
coal) give a strong acid, HNO3YpKcid rain. The automobile catalytic converter
is fine for HC and CO, but what ‘about NOy? Just how much acid rain comes from
SOy and how much from NOy? One hesitates to mention, in the midst of the
widespread antinuclear sentiment of the moment, that nuclear energy does not
involve combustion with its attendant air pollution.

Alcohols ("Alcohol"™ is More than an Intoxicating Beverage)

One thinks of "aicohol" as being the one consumed by people - one of our
recreational druzs. t may come as a surprise to beginning students in
chemistry that there are many interesting aicohols and that ethyl alcohol is
used in large amounts for industrial purposes. To call attention to some of
the smalle~ alcohols (wood, rubbing alcohols, antifreeze, and glycerine, for
example) and to larger and more complex alcohols like cholesterol and glucose,
etc., would be the purpose of dealing with this important class of organic
compounds.

Water ("Zero Discharge" is a Pipe Dream)

We take this chemical for granted. It is always available and is
presumed to be reasonably pure. Man and nature have been adding chemicals to
our lakes and rivers for centuries and ultimately they end up in the ocean.
Waste water treatment from municipal sources has been improving, that from
fndustrial sources is getting much more attention, but we will never achieve
"zero discharge" of a pollutant. The analytical techniques just keep ,etting
better - from ppm to ppb to ppt, etc. However, we must concentrate more on
those fat soluble polyhalogenated compounds that concentrate in man's food
chain.

Air (Inversion is the First Step to PAN, Tears, and Cell Destruction; Smog is
of Two Kinds, but Smo“e and Fog Don't Give Either Kind.

Your pollutant becomes my problem has been applied to cigarette

smoking; it is in an early stage of application to the acid rain problem. A
common repository, the atmosphere, for everyone's "junk" must lead to legal

17
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controls at some stage. Smog in both major forms i3 now a known chemical
hazard with aetailed chemical equations to accompany it. The quality of our
air must be returned to the level it once was; we all end up helping to pay
for that.

Drugs (highs and Lows: Are They Normal? - Yes but Not When in the Extreme;
Your Pharmacist i{s the Only Drug Pusher You Can Trust)

You can't remain at the same level of mental excitation or relaxation.
Lows and highs happen from internal body chemistry, but too many people want
external drugs to get their mood where they think they want to be.
"Recreational drugs" is a positive view of the subject but terms like
addiction, narcosis, dependence,and overdose are< the negative side that can't
be: ignored. Toxicity, fetal damage, and life threatening aspects of those
drugs that affect the central nervous system must be brought to the attention
of both younger and older generation groups in our society.
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ZOOLOGY TOPICS - Bruce Petersen, Instructor

\_' The emphasis in the Zoology sequence was also upon those
. topics in this field of study which are changing rapidly and
in which students would fina application to problems which they

would have to solve as informed citizens during the coming decades.

ZO0OLOGY LECTURE TOPICS

1. Basic Principles and Rules of Ecology

2. Energy Flow and Its Application to Human Ecology

3. The Cyciing of Materials and Their Implications for Humanity
4. World Tlrrestrial Biomes: Tundra, Desert, Grassland

5. World Terrestrial Biomes: Tropical Rainforest, Taiga, Temperate
Deciduous Forest

- 6. Demography
7. Ecological Aspects of Human Population .ncrease

8. Dr. Paul Yambert: Environmental Ethics and Your Lifestyle

9. Habitat Destruction and the Extinction of Species
10. Ecological Aspects of Nuclear War--The Cold and the Dark

11. Ecological Problems of Providing for Human Energy Demand: 0il
and Gas

12, Ecological Problems of Providing for Human Energy Demand: Ccal
and Nuclear Power

13. Natural Selection and the Evidence for It
1l4. Evolution of Some Animal Groups
15. Human Evolution

16. Dr. Paul Arthur Schilpp: Teaching--The Greatest Profession
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In aadition to the sixteen hours of lecture which the instructors
gave tc students in each one of the sciencec, there were alsoc three new

two hour labs offere&xin each subject. Descriptions of each of these

labs appear on the accompanying pages in the following order: Physics,

Chemistry, Zoology.
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MICKROWAYES

Rl Equipment Needed

a)
b
c)
gj

PHYSICS

BEST COPY AVAILABLE

LABORATORY #!

STANDING-WAVE [NTERFERENCE

Microwave Iransmitter
2 Reflecting Dishes

Microwave Recelver and Signal Strength Meter
Meter Stick

Frocedure

1)

First, be sure that the QUTPUT LEVEL contral of the microwave transmitter
1s turned to a minlaunm.

Lannect the equipment as shown i1n FIGURE 1.1. Note: Antanna disnes
%2 should originaliy be placed 0.3 m apart, on the meter stick.)

#. and

MiZ(OWave trangmitter

. K P Aellector
\ N Antenna 11
. £,
Wy DN
o - —
Recemwing antenna
NgNNna ¥ 9
i ~
FIGURE 1.1 S, |
o)) - |
Py 5 Pt

4)

6)

\

ignal swength Moter

FPlug 1n the microwave transmitter and turn the QUTPUT control to about hailf-
wav. hliow about a minute wara-up time befare ccntinulng.

foving the receiving antenna lett ta right 1n front of the transmitting
antenna dishes (at a distance of aocout 3 feet! determine the approximate
tocaticns of the reg:aons of constructive interference | the signal strength
mezer wi1ll incicate i maxi1mum at these regions)

No+ agve the transmitting dishes so that they are approximately 0.4 m apart

and ajain getermne the gpproximate locations of the reqgians of constructive
interterence.

Rgain mave the transmitzing antenna dishes so t-at they are now approx:imataly
9.9 m apart on the meter stick and determine the approsimate locations ot the
regions a2t constructive i1nterterence.

(1)
21
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@1) Does the change i1n distance between the transmitting antenna disnes at+ecc the
interterence pattern” I[f so, how”

{1 MICROWAVES : DIFFRACTION
A} Equipaent Needed

a) Microwave Transmitter

) Transmitting Antenna

¢! Double-Slit Metal [iffraction Grating (for the transmitter)
d) Microwave Receiver and Signal Strength Meter

e) Meter Stick

Bl Procedure

1) First, be sure that tnz OUTPUT contral of the microwave transaitter 18
turned to a minimun.

2} Lonnect the equipment as shown i:n FIGURE 1.2. Place tne metal
dxffract19n grating over the opening of the transmitting antenna.

@ R.c."mo mé

MiC1owave tratisnitigr

-

transnxttxng
Antenna

7

Syl Shengin e s

FICURE 1,2

3} Plug 1n the microwave transaitter and turn the QUTFUT control to about
halfway. Allow about one minute warm-up time before continuing.

4) heas.r2 tnhe distance (y) from the axis to the center of tne “first"
maxi1mum. Measure the perpendicular distance (D) from the transmitting
airtenna Lo the plane ot the diffraction patterns. Measure the distance id)
between the centers ot the two slits of the diffraction grating.
(See FIGBURE 1.3)

d = [
Y = m
L = n
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FINURE 1.3

@1] Using Equation 1| carculate the wavelength (A) of the microwaves being
generatea by the microwave transmitter. ( a=1 since we measured the distance
‘y) to the "f.irst® gaximuam )

Equation {: A= vd

g

G2] &iven tnat microwaves theing a faram of electromaqnetxc radiation) travel at

the sawe velocity as light ( about 3.0 x 10" a/sec }, tind the fregquency of
the mlcrowaves being generated.

Equatian 2- f s v,
A
\
t = frequency
v = velocity
A = wavelength

(=]

y T
s b

LASER: DIFFRACTION (MULTYIPLE-SLIT
Al Equifment Neeaed

a) Helituk-Neon Laser
b) Multiple-Slit Diffraction Grating
2; Diffractian Grating Flate

B) Froceaure

1) Piug 1n and turn on the power to tha laser. (Note: #* 4iicw thz laser

to wara :p far at ieast one amilnute bhefore pushing tn the button to start
the lases ¢ lasino.s

Ver, dright central image (constiuLtive interterence)
Oark region (destructive interterence)

Less bright, symmetrncaily Llaced images
(brighiness docreasss uway from center)

Qbservation $Creen——-

FIGURE 1.l

Light beam \/

Opaque screen with
doudle si

Luser

. 23
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2) Start the laser to lasing and focus the beam on the double-sl:t of the
citfraction grating plate. Note the d)ffraction pat-ern that resuits.

3) Now tocus tne beam on the aultiple-slit diffraction grating and again
observe the diffracron pattern that results.

d1] Hew do the two patterns differ, 1§ at ail "

4) (Refer to FIGURE 1.I.) Measure the distance (y} from the central maxiamua
to the "first” maximum from it (on either side). Measure the perpendicular
distance (D) from the aultiple-slit diffraction grating to the screen
where the diffraction pattern appears. Calculate the distance \d) petween
the centers of adjacent slits, from the 1nformation obtained from the
aultiple-slit diffraction grating card.

d = [}
ys=__.. 0
D= n

@21 Using Equation !, (1=1, here, since we measured the distance {y) to the *tirst"
tdxi1mum) calculate the wavelength (A} of the light from the Helium-Neon laser.

[y

A= a

83} Given that“the trequency tf) of the Helium-Neon laser 15 approximately
4.10 x 10 Mz, calculate the velocity cf the laser light.

v = n/sec

@4] knowing that electromagnetac radiation, 1ncluding lignt, traveis at about
o0y 100 m/sec, does yaur experimental results verify this known velocity of
light If your results differ sigmficantly from the known velccity
ot lignt, how do you account for this difference

(L)
24



IV] ACOUSTICS - BEATS 22

A) Equipment Needed

bl a)
- Y
P c)
d)

e)

1)

Two nudio-Signal Generators
Two Spealers

Microphone

Qscilloscape

heceiver

Tuning Fork + % bex 1 and "hasmer"

Bl Frocedure

1)

Luinect the equipment as shown 1n FIGUKE 1.5. Make sure that tne
YOLUME contral and QUTPUT LEVEL controls are set at a minimum.
Back of receiver

1 2 Tape Tape
PhONO Aux Aux OUl 1n Main ﬁmu

peakers
R-gh@ © 0 O © R.;m 'L.“ Back of speaker
+ - 4+

WO O O OO By § &
+ J'l-

Oscilloscopa

Signai genarator Back of speaker

LN B 00

output e Vortical
bu CD =9 wnput

&)

FIGURE 1.5

<)

4

Y]

/)

Turn on tne equipment and allow i1t to wara up for about a minute betore
tantinuing.

Adlust tne hurizontal and vertical position knobs of the cescilloscope

50 that the 1mage on the oscilloscope screen appears as a line along
Lhe haritontal axis, centered at the point where the two axes Cross.

Set the VOLUME contral of the receiver to about halfway. Set the
trequency ot the @dudio-signal generator being used to 300 H: anu slowly
turn the QUTFUT LEVEL control of the audio-signal generator up until
You near a sedium loud tone Coming froa the speakers. Observe the
signal on the ascilloscope screen. (It should be & sine wave.)

Yurn the VYOLYME cantrol of the receiver to a ainilaun.

Now, connect the second audio-

signal generator to the other channel of
the bacl of the receiver and

connect one of the two speakers tu trat
thannel. Set this secand dudio-signal generator to 300 Hz,also.

Set the OUTPUT LEVEL control of this second audio-signal generatcr

sbout halfway. Turn up the VOLUME control of the receiver until you
4ga1n hear a tone of moderate loudness.
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**Ncte: The signal on the oscillcscope screen should be a sine wave and

ttie tone that you hear should be a constant tone. If the tone 1s
flusuating and the oscilloscope doesn't show a sine wave, this just
k.' aeans that the two audio-signal generators are nat synchronized.

It there 1s a fluxuation 1n sound you should adjust the frequency
setting of the second dudio-signal generator so 1t 1s indeed producing
the same frequency as the other audio-signal generator. ‘You will
know this when the signal on the oscilloscope screen 1s a Sink wave.

(The trequency readings of the two audio-signal gererators shouldn't ditfer by amore
than ane or two Hz.)

8) Increase the frequency of generator 2 by one Hz and observe the

c1gnal on the oscilloscope screen and the audio s1gnal coeing from
the speakers,

9) Increase the frequency again of generator 2 by one Hz and observe the

si1gnal aon the oscilloscope screen and note the audio signal coaing
tfrom the speakers.

1] How many “beats” per second can you hear ?

1u: Again' increase the trequency of generator 2 by one Hz and observe the

si1gnal on the oscilloscope screen and note the audio signal coming
tros the speakers.

(2] How many “beats" per second do you hear ?

03] How does the difterence 1n frequencies of the audio-signal generators compare
to the nuater of beats per second that you hear ?

11} Continue to i1ncrease the frequency of generator 2 by one Hz at a tinme
iobserving the oscilloscope screen and audio tone) until you cannot

hear the beats, but 1nstead hear two separate audio signals of
difterent pitch.

04) What 15 this sini1mua trequency difference that the human ear can detect as

two separate signals ?

12) Turn the VYOLUME control of the receiver to a mi1niaua and connect the
equipment as shown .n FIGURE 1.4,

¢ Here we are going to fi1nd the resonant frequency ot the tuning fcrk (s).
This trequency should be someshere between 400 and 500 Hz.

©) 26
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FIGURE 1.6

. Back of receiver

1 2 Tape Tape ) A
Main Mine
Prono Aus Agx Beu i 3pdakers Bacx of speaner "
R @ @ Q @ @ Aignt Left
ont hont et l
L."@ @ 6) @) @ .. . 1 Oscitioscnpe
23 l- —
Sl Neneiglor ) ‘ + M )
Y vy | .
.\ s )
/‘\ TS\P-
"".Qu.n'lxlh)_—3 ] \') @
aave
o ) @ VortiLal
l:')'u ' ) \\ gove
— N

. 13) Turn the YOLUME control ot the receiver back up about halfwa/ and

set the frequency of the audio-signal generator at 400 Hz.

14) By striking the tuning fork with the “hamser* and sdjusting the

trequency of the dudio-signal generator ( a series of times)
you can find the resonant frequency of the tuning fork.

t+ When the audio-signal generatur 1s set to the reso

tork the signal on the oscilloscope screen will sh
tuning tark 1s struck.

nant trequency of the tuning
OW a s1ne wave when the

US) What 15 he rescnant frequency of the tuning fork

l%) Find the resanant trequency of the second tuning terk using the same
- pracedure.

Jol Whdt 15 the resonant frequency of the second tuning fark ?

- 27

(7)




25
PHYSICS

LREORARTORY %2

STANDING WAVES

l. SOUND WAVES IN A CLOSED-END TUBE

Al

Bl

Equipment Ner d :

al
b)
c)
d)

Pracedure :

Rudio Signal Generator

Receiver
Speaker

Closed-end tube and cork dust

\

1) Farst, pe sure that the VOLUME cantrol of your race.ver and the OUTPUT
LEVEL control of the signal generator are set to their miniaoum cettings.

Signal generator

Connect the signal gererator and tne speaker Lo your resceiver as showh 1n
FIGURE 2.1. (make sure that the connections of the signal generator

and of the speaker are to the same receivar channzl.)

Back of tecever

Phono Aux
Hght & (}
Lelt @ (

Main speakers
Right Left
+ ~ <+
N} ?

A

O

_r Sine
wave
output

O

IGURE 2.1
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) Tuarn up the VOLUME cantrol on the receiver abaout haltway and s&t <he
signal generator to about 459 Hz.

‘hr 4+ Ciowly 1ncrease the OUTPUT LEVEL contral of the signal generator until
the cork dust starts collecting at the nodes i1nside the glass tube.
Re,ust the trequency of the signal ganerator until you have a well-
der.ned pattern of nodes ot cork dust within the closzd-end glass tute.
sten you are satisfied that a standing-wave pattern i35 established and
well-derined within the tube, turn the OUTPUT LEVEL contrci of the
signal generatcr to 1ts ainimunm satting.

3; Measure the distance froa the middle of one node to the middle of the
node next to this first node. This distance (d) 1s one-halt wavelength
ot the sound waves coming from the speaker. (if possible, measure
the distance froa the middlle of this first node to the middle of the
second node from that first nade. This distance would be one wave-
length, and would give a more accurate measurement af the wavelength
0t the sound within the tube.)

DATA: f = Hr 3 X =

CALCULRTION: Ve f A= m/sec

S: a2peat the procedure, except vary the frequency by Su H: fram the
cri1ginal setting of 45C Hz.

CALCULATION: VR, - f.00= m/sec

Q11 How go the velncities v, angd V, v wnich you calculated, coap.re with
gne another °?

o)
[ g5
[

How can you eiplsin the difference in your calculation of the velacity ot
scuny 1n the tube fram the known velocity of sgund 1n air (about 244 &/sec
at &8° F . and one atmospheric pressure) ?
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RESINANT FREGUENCY OF & BEAKER

Equ)pment Nzeaed:

i} Audio S.gral Generatar
t) Receiver

t) Speaner

dl 3090 al Beaker

2) 255 ml Beaker

Procedure:

1} First, be sure that the VOLUME. control of your receiver and the
CUTPUT LEVEL control of the signal generator are set to a min:mum.

2) Ccnnect the signal generatar and the speaker to your receiver as shown
in FIGURE 2.2. Make sure that the beaker 1t placed within about 1/8
inch of the speaker, but does not actually touch the speaker,

o) Turn up the VOLUME control of the receiver about halfway and set the
tke trequency dial of the signal generator to 1ts miniaunm setting,
Siowly turn the DUTPUT LEVEL control of the s19nal generataor to a“out
halfway (or until the sound ;s sufficiently loud to work with).

Back of receiver
Phono Aux Main speshers
Rignt O Q Right  Left
+- + -
Lt ©Q (} am Tk

Signal ganerator

1110

)

Pl

FIGURE 2.7
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4} Gradually increase the trequency setting of the signal generatar

untii you find the resanant frequency of the beaker. (#ate: You may
\-v have to agjust the vclume cf the receiver 1f the sound ls/becomes
toa laud.)

51 When vou have found the resaonant trequency of the teaker, allow the
pencil td vibrate around the rim of the beaker and note the nudber cf
nodes ot the rim-wave travelling about the rim of the bealer.

o) Measure the diameter of the beaker and calculate the circumterence
of the rim of the beaker. (To find the wavelength of the rim-wave,
divide the circumterence by one-half of the number of nodes of the
TiM-wave.)

DATA: f, = Hz 3 Diameter (D) = @

CALCULATION: v . = f-}, = n/sec
whvey
v

7)  Kepeat the procedure, except use a 250 ml beaker in place cf the 400 al

beaker.
CATA: ty T HZ Diameter (D) = ]
A, = o
CALCULATION: Voo filx = m,5ec
WwAvELL

01! Haw do the two rim-wave veloc.ties v, and v, , ehich vou have calculated,
tompare with one anaother °

g

[ 2

I Haw can you aczaunt ror tnis ditference in rim-wave velocities ?

- 31
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REZCONANCE OF A TUNING FORK

Equipment Needed:

4)  Twd watched tunirg forks attached to clased-enc woaden boues
&: A skall piece af wax
€/ H smal: "hammer” (far striiing the tuning farks)

FProcedure:

li Point the opening aof the box of tuning fork % toward the opening of
the box af tuning fark B and strike tuning fork A with the "hammer".

(t »

FIGURE 2.3

2 After a tew seconds, grasp tuning forh A with your hand and stop
1ts vibratians.

Q1) lescr:boe what happens to tuning tork B during this procedure.

1 3R
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7 Now place the piece of wax about half-way up one cf tha fgortz of

~;' tuning fork B,

«} Aga1n paint tne opening af the box of tuning fork A towards the

Gpening of the pox of tuning fork B and strihe tuning ferk A with
the "nammer",

vt Htter a tew seconds, grasp tuning fork 4 with vour hand apd Stcy
1ts viorations,

0] Describe what happens to tuning fort B during this procedure.

@3] How do you account for the difference in the results for the twc separate
procedures ° (Nith the wax and without the wax)

Iv. FOURIER ANALYSIS OF CONPLEX SOUND WAVES

Al Eguipment Needed:

a) Tape Deck

b) Receiver

¢! Wavetorm Analvzer
di Speaker

e, 0Oscilloscope

Bl FProcedure:

' First, be sure all of the ON/OFF switches of the equipmert are turned
to the OFF position and that all of the VOLUME (QUTPUT) controls are
turned ta their miniaum setting. Also, set the trequency dial af tne
wavetora analyzer to 1%ts minimum setting,

2; Connsct the equipaent as shown 1n FIGURE 2.4 and turn on the equipment
and allow 1t to warm up for about a minute.

et 33
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Back of recsiver

1 2 Tape Tape
Phono Aux Aux oul |n Main

speskers i
ﬂ.°n|© @ @ @ @ Rignt Left 8ack o1 sperxer

w@® © © © © ;i; ; .

e

4)

ot

t 1

-p— Qscilioscope
Tape decx I Q- g .
+ @

— O 0

L Vertical
Waveionm an- lyzer -@ input
L, |.® 3%
2 o )9 [*]
input ol Oulput

FIGURE 2.4

Adjuzt the norizontsl and vertical pasition knobs ot the Gsciiioscape
30 that the 1mage on the oscillascope screen appears as & line a.2nyg

the horizontal afls, centered at the point where the two.anas crsss.

Alsz, sgt the wavefora analyzer to the bandpass mode. '

TCu are now reaay to find the frequencies ot the harmcnics that ama:e

“p the coaplex sound waves of the musical i1nstrument recorded an the
tepe cartridge provided for your use. [ & Note: You may wish tao

sz¢ wbat the complex wave, 1n 1ts entirety, looks like con the
Jeiriloscope screen ; and to make sure that the equipment 1s tuncrtianing
Prap=riv. id test the equipaen* you would:

i: U1sconnect the savefaram anaiyzer from thz rezce:ver.

+i'  Tu A the equipment ON and set the VOLUME (OUTPUT {EYEL. :zortrols
o the rzspective equipment to about half-way. [ vcu chaou;c
NGw hear tne ausic fthe complex sound wave) through the spea er
and see the ascilloscope’s visval representation ot the conf.e
aJufiG wdave an tpe oscl.loscope screen.:

cocn the VYOLUME contral an the receiver back (o 1ts minimum setling
antl re-connect the waveforam analyzer into the equipment set-uf 33

tim = o

SPaan o CIL.T.N‘\C -t

i aralyler 1s set tgo bandpass mcde anu yradust.,
ntral to about halt-way.

fu e |

2 advelly 1nCesse the frequency setting on tne wavefora ahalylzr
atal you coae ta the first {Fundamental) harmonic of the comple:
ioung wase,

** (0. Wiil kRGW yOu have tound a harmonic of the coaple. wave
31nce the system shouldn t pProduce sound through the speater
€. CeEpt when the wavefora ahalyter 15 set for the freguenc,

V\/'/ 34
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of a narmonic of the complex wave saund. When this haraanic
1s sent through the wavefora analyzer to the spearer you
willi hear a pure tone coming from the speakar. #*#

8: HRecord this waveform analyzer frequency setting in TABLE I.

TABLE 1

FREBUENCY

st Harmonic

lv) Lontinue to gradually scan thraugh tne frequency range ot the waverora
inalyzer, recarding , 1n TABLE I.tne frequency of each harmanic that
you can delect.

11} When you are satisfied you hava found the harmorics presant in the

MUSic af your tape, take the tape to the lab instructor, who wiil use
the spectrum analvzer to verify your results i1n TABLE I.

¢

-

] How do tre frequencies of the other harmonics you found compare to the
trequency of the Fundamental (first) harmonic °

¢
LW
i

]
45
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CHEMISTRY 3

UAYGEN DERIVATIVES OF THE HYDROCAREONS

1 ¢ obsarve the praoperties of and perfors chemlcsl reactions

i
1avolving alcohois,

B EUULIFMENT

a: F.ve ({5 Test Tunes
b! A Test Tuhe Cork

€] CHEMICALS

+} nlcshols @ wlivyl &lcohol
t-butyl Alcohol

-1 Lacas Reagent

it Sulturic Acid (Concentrateg)

4 Three “Unknown“ Alcaoncls

9 Diethyl Ether

entanol l-Fropanel
utanol

—rd

o o

b1 COROCEDLKE

1) “lcerols are hydrocartons that contain the nyaroxyl group, -JH
Trey have many 1mpartant uses, such s ierving as drugs and
a1sintectants . Test the solubility of alconols in water by
a0ding S ¢l of distilleqd water to each of the five test tubes,
labelled #1 to #5. Tnen mix 1 ol of the following alcohols
In the test tubes shown. State whether the alcohol 1s sotuble
Lr insaluble 1n water,

TRELE |
_=i::} ]%Ef A.CONGls Aaded Result .ucas Resgent Test
#1 altvl alcahol
LK 2-pentanol
L l-propanal
%4 t-butyl alcono}
L] l-butanol

. (1) E)(;
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) Yoy can test an alcohol to find 1f 1t 1s praimary, seconaary, ar

tectiary.
. . I |
-CHL-0H ?H*OH ~-C-0li
primvary l

secondary tertiary

.

Rings the test tubes used in part | with distilled water, and
place 1 ml ct each of the f1ve alcohols cf Table I 1n tneir
respectively numbered test tubes. Add 5 ol of Lucas reagent tg
each test tube and note the results. @ primary alcohol does nat
react at all; & secondary alcohol foras an 1nscluble layer ar

eaulsion 1n 5 to 10 minutes; and a tertiary alcohal reacts 1n

less than | minute. #%+¢ Caution : Lucas reagent 1s a @ixture

ot concentratea hydrochloric acid and zinc-chlorida, -HANDLE WITH
CARE-  xe Record your observations i1n Table .

<) Chramic Anhyaride Tesy:

The chromic anhydride test can be used to distinguish primary and
secondary alcohols froas tertiary alcohols., Chromic anhydride (Cr
will d«idize primary alcohols to fora carboxylic acids and will
ax1dize secondary alcohols to fora ketones. Primary and secondary
alcohols react very quicklv with the original clzar orange solut:an
(Cr0y + H,S04)  to turn 1t blue-green (Cr, (S04)y) and 1t becomes
Obaque. Tertiary alcohols do not react and will leave a clear

orange solution. This chroaic dnhydride test can be used to
verity your results of the Lucas test.

Use the chramic anhydride test to verity your results of the Lucas
test 1n taole [,

i) Flace two drops of the alcohol to be testad 1n a test tube
and add ! m! of acetone.

2)  Add one drop of anhydride reagent and note the results.

#*  OBSERVATIONS +##

-- CONCLUSIONS -~

{21 :3!7

)
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4) Label three test tubes #1 to #3. Add | al of alcohol "a" to
test tube #1, | ol of alcohol “B" to test tube #2, and 1 ml of
alcohol “C* to test tube 3. Aad S al of Lucas reagent to each
test tube and record your oLservations in Table I]. Identity
the three “"unknaown® alcohals as pPrimary, secondary, ar tertiary.
iseé the chromic arhydride test to verity your results. :

TABLE 1!

ALCOHOL OBSERVATIONS TYPE

A

4) You can form an ether by coambining two alcohol molecules. Flace I ni

2f ethyl alconol in a dry test tube. Add a drop aof concentrateq
sulturic acid.

Put a cork in the tube and shake 1t. FRepeat this
Pracess until 19 drops have been added.

Bl Compare the odor froam the tube with diethyl ether.
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“LTHIZONE TEST FOR LEAD AND MERCURY

‘;' e There are guite a number of toxic chemicals that way +.nc their way
4 into vour taod. They may come from natural shurces 1n so1l or water
which sametimes result from the high levels due to pallution. Mercury

15 used 1n s number of i1ndustrial processes and unt1ll a short tigze ago

lead was uced 1n pipes and for paint. They are very toxlc i1n aminute
agounts, (133

In this experiment ycu will conduct a seml-quantitative test that
pravides a general i1dea of the level of mercury and lead in the ashes
trom your ¢ccd. A precise determination requires mathods and esquipment
beyona the facilities in your schaol laboratory.

Al MATERIALS AND EQUIPMENT

al glass stirring rod

a1 test tubes (7)

) test tube cork

d: pH paper

@) Jdastilled water

t! graduated 1 ml prpet

9) concentrqted ammonium hydroxide

hi mi solution from 1ron d-iermination
1: hvdroxylamine nydrachlorife solution
j} di1tmizone solution

A lead stanaard, 10u ppa

IV mercury standard, tyv pE@

gl FROCEDURE

1) Fut 1 al of solution prepared for i1ron determination into a
test tube.

<! Rad -4 drops of nydroxylamine hydrochloride solution.

-1 Add coacentrated ammoniua hydroxide dropwise until the pH 15 9-10,

fest the pH by dippifig a glass rod into the solution and
toucking 1t to the pH paper,

{1) :35)
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1 rda u.S ml of treshly made dithizane solution,
9 Lurt and shake vigorously. Let the pnases separate,
30 iecord your Gbservations, noting the colors obtaineg 1n the
rhase layers,
SILUTION TESTED OBSERVATIONS
A
[ ————




1

31

Lu)

COMPARL3ONS

“ht

RESULTS

28

For comparison treat 1.0 al lead standard (100 ppm) and 1.0 al
mercury standard (100 pPpa@) in the same way as the sample, Male
0ilutions of the standards containing | ppm and 10 ppm for both

lead and mercury. Treat 1.0 ol of each of these dilutions 1n
the sam~ way as the sampleo.

tale ncte of the color chan

ges that accur, and coapare with the
sample,

<

How wrx  v.S wl of the lead and aercury solutions with the samz

concentrations (1 ppm Hg with 1 ppm Pb, etc.) in test tubes.

lreat th

ese 1n the same way as the sample and note tne color
changes.

Cumpare the sample with the standard solutions..

Since this 15 3 s2al-quantitative test you should report'a range

Ol coacentration of lead and mercury by visual comparison and

dpproximation (1.e., 1-10 ppa Fb, less than | ppa Hg, etc.).
\

331
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ENZYMES IN ACTION

L
« AT PRE-READING

Encyaes are the biologica' catalysts of 1ife. They are defined most
cs1nply as protein catalysts. What is a catalyst ? What 15 a protein ?

A catalyst 1s a substance that gcnerally promaotes and speeds up a
chemical reaction without i1tself be ny used up 1in tpe process.

Frateins are contained 'n all living cells, and are coaplen moiecules
cosposed of hundreds or t.ousands af simple 4 -ae1no acia subunits linked
togetner. An °C-3mino acid can be represented by the general formula :

i
R-C-COOH
NH,

There are over O such amino acids used in coma@on proteins, each differing
cniy in tne nature of K .

halng ac.ds can link together as shown i1n the equation below. The
Gond tormes SeTween twa amino acids 1s called a peptiae bond . Far every
Fepride bone 1crued, one molecule of water 1s eliminsted :

R X

t
] : 1 !
R*("- -:Oli + H5~N-(l_‘ll—COOII =~ R-CH+ =N+CH-COOH + HOH

NH, R’ NH, R’

r=-0

AN amno scd AN smuny acd A dipepuise Warer

In sroteing, very :arge nuabers of amino acids are linked together 1n
vafiOds praportions, torming polypeptide chains .

Thase proteins which act as biologizal catalysts are called en:ymes,
ant they control most of the chemical reactions necessary far life,

Each gi1fferent enzyme has 1ts own specific role ta play, and 1s
responsible for atfecting one type of chemical reaction. There are
thousanas ot difrerent enzymes available to the living cell so trat 1t
Car accompiish the thousands of different reactions required ot 1t

In this lab you will carry out experiments 1llustrating one i1mportant
use of enzymes 1n our everyday life, the use of enzyaes 1n detergents.

B) DISCUSSION : h Stud, of Pre-Soak Enzyme Detergents

There is one class of enzymes which has the very i1mportant task of
4161na 1a the digestion o+ protein foodstuffs. They degrade (nreak up
6r digest) the protein molecules that the body takes in as foad, maling
ava1lable the amino acid subunits for the building of the new proteins
which tne body needs for sustenance. These enzymes are called proteolytic
“lytic,* froa the Greek word for "loosing*), and they catalyze tne

tollowing tvwe of reaction, whereby the peptide bonds 1n the proteins are
broten by water molecules

H H H HH H
. o5 (A0 SR 5 S S
| VOIS oo ety

. Formetion of amwne scnt wiuans by
Mopiate . -t in o prowm 42 g o1 e o




40

Wwithout th
bcnds in p
As o1sc

e help of the enzyame catalyst, this breaking of the peptide
roteins 1s extremely slow at roos temperature and at neutral pH.
ussed above, proteolytic enzymes are capable ot degrading
preteins, and this property has been applied i1n a common househald

\-' haterial. Pre-soal detergents contain such enzymes, and 1t 1s thererare

'0 be espected that they are Capable of removing organmic stains such as
tluod, eqggs, or grass .

In this eiperiment you will study the enzymatic action 1in detergents by ¢

1] ~oaparing the efficiency of a pre-soak detergent to that of distilled

water and a regular detergent .n removing blood stains, and
determining the optiamua temperature far the enzymatic actian of
Aresoal detergents, and

the action of enzyae detergents on different types of stains, and
1vi the optiaum length of the spak period.

|

111)

}iili!iliiiiiiliiiiif#iiiiiii!iliiii!liiii{illliill

h generat ocutline of tne procedure 1s as follows. The blood-stained
filter piper 1s soaked in the cleaning agent for 15 minutes (or sase other
tiae timt). The strip 1s then removed and one of the follaowing two
Frccedures 1s carried out.

t1) Determine the amount of stain left behind on the paper strip after
1t has peeh SGeked 1n different aetergent solutions. To do this, remnaove
or elute the stain left behind by soaking the strip 1n acetic acid soluticn
far 15 sinutes. This resoves the residual blood stain, thus giving a
colored sclution. These colored acetic acid solutions are then ana'yz=zd
according to.the aacunt of blood colaoring 1n them by coloriseter studies.
The acetic icid soaking 1s necessary because only color intensities in the
sameé solvent can be coapared to each other. The greater the amount of
color 1n the acetic acid solution after soaking, the poaorer the cleansing
abriity ot the detergent.

v&) Ceteraine the amount ot stain removed from the strip after i1t has
been scaled for ditierent time limits or at different temperatures! in
the same cleaning solution. In this case the original colored cleaning
S0tution can be analyced directly by colorimeter studies, because the
cadke sclvent was used for all the strips, ¥4+ NOTE ##+¢ The colorimetric
aDsorption peai maleum may change from solvent to solvent; theretore, one

will have to determine this maximum on the colorimeter for 1ts s0ap
solut:ion.

C: EQUIPMENT

a) Eight Tact Tubes {4 1nch si1:2e )
b) Centrituge

) Coiorimeter
g: Trhree Celsius Thermometers
€/ Three 250 a: Beakers

D) CHEnmloaLS
L' v.2 per cent ncetic fcid Solutian

o) Regular betergent Snlution

X 2} Enzyae hetergent Solution

O




E]l PROCEDURE 41

{) COMPARISON OF VARIOUS SOLUTIONS TO REMOVE STAINS

Take three of tne provided strips of filter paper with a drop of blood

dried on the surface. Flace thea in three clean 4 1nch test tubes

‘h— (numbered 1,2, and 3 respectively) and add 7 al of ta) premiied, pre-soak
detergent soiution to tube 1; (b) distilled water to tube 2y and
t3) regular detergent solution to tube I. .

Let tne strips soak for exactly 15 minutes. At the end of thrs pericd
remave the filter papers and note visually any changes aade by the sclution
en the stains. Note the color 1n the solutions remaining after S0ab1ng.

Flace tne three paper strips i1nto three clean, appropriately labeled
4 1nch test tubes. Take another prece of filter paper with driec blood

and glace 1t 1n a tourth tube, which should be labeled “reference blood
solutton” (r.b.c.),

Adc 7 al of 0.2 per cent acetic acid solution to each test tube and
let tnea stand for exactly 15 minutes. Transfer the four solutions, after
removing the filter papers, to the provided centrifuge tubes and
centrifuge for exactly 5 minutes, remembering to LABEL the tubes progerly.

AR i R I F R R R R R X R XX )

COLORIMETER STUDIES. You should now have four test tubes cantaining
solutians of varying deg-ees of color, depending upon how auch blcod 1s 1n

. salution. At this point record your observations and comments, with
particulsr eamphasis on the degree of color in each solution.

To help the eye 1n determining the degree of color of such solutions,
the chemist uses an instrusent known as a colorimeter. Quite siagly, what
1t does 15 aeasure the amount of light a solution transamits witn resject

| t0o a reference solution.

K Tare yaur sclutions 1n the test tubes to one of the colorimeters set
up 1n the laboratcory. Check witn the instructor on any speci1dl operating
~9nditiuns for this speclalized piece of apparat:s.

Attar learning the proper procedure, take the test tube containing the
the raterence tlcod solution and adjust the colorimeter to 1067 atsorbance.
R vial of pure distilled watar can be used for the 100% transmittance izero
absorbance) setting. The measurements should be dcne at 460 M On the
cclorimeter. Measure the amount of color i1n each solution with respect
ta the standard,

Record your observations and draw any conclusions that you can with
respect to the abiiity of the various cleaning solutions to remove blood
from the filter paper. Note carefully that when absorbance 15 measured on
the cclarimeter, then the greater the reading obtained, the saaller the
anount of light passing through the solution, and therefore the greater
the anount of blood present 1n the acetic aci1d solution.

COMMENTS. ...
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I11 ACTION OF ENIYME DETERGENTS ON D.FFERENT TYPCS OF STAINS

You will be assigned three differnt types of stains to wark with
1n this section. These stains are dried onto strips of filter paper,
Soak these strips 1n the enzyme detergent sclution as explained in
the proceaure at the top of page 3. Soak 1n 4 1nch test tubes for"
13 minutes (label the test tubes). At the same time soak filter paper
strips containing 1dentical stains 1n test tubzs containing 7 al at
distilled water. You need to soak these strips for fifteen (19)
ainutes, also. At the end of this periad, reaove the strips and visually
observe the amount of stain remaved. Compare the amount of stain removed
by the enzyme detergent solutions to the amount of stain that was
removed by water. Record your observations and conclusigns concerning
the action of enzyme detergent on different types of stains. Clean
all glassware.

OBSERVATIONS AND CONCLUSIONS ...

1111 DETERMINATION QF THE OPTIMUM LENGTH OF SOAK PERIOD

bevise and perform a simple set of experiments to determine the 1deal
lengtn of soal pariod of the pre-scak an:yme detergent solutions. Chect
wilth Lhe instructor on your proceoure before begianing.

RESULTS ...

(4 45
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[V) DETERMINATION OF QFTIMUM TEMFERATURE FOR ENZIYME ACTIVITy:

htter cleaning all the glassware used up to this point,prepare at least

. three water baths at different temperatures (e.g. 1ce water, rooa
\-w temperature, and boiling water). A water bath can be prapared by using
- a 23y &l beaker; be sure you eaeasure the teamperature. In this case, one

uses the second technique discussed earlier to ascertain the aagunt ot
stain reaoved froa the strip. te

Tabe tour of the provided preces of filter paper with gravy spots and
place them 1nta 4 1nch test tubes. Add the necessary amount ias
sarcre) of the en:yme detergent solution. Flace ane af the tubes into each
vath for 13 minutes each, tnsuring that the temperature remains constant
during the saak and pbath period. )

nt the end ot 15 @sinutes, remove the f1lter papers. Label tnem properiy
43 slsa note viswally how such blood remained on eacn strip. Centrituge
ta.h silution, reset tne maxi1mum absorjtion on the coicrimeter, and
deteraiae colorimetrically the amount of color and hence the amount ot
tload 1n each solution, Record your ooservations, drawing some cgnclusxOns
absut the optimuz temperature %or enzyme activity. A graph of coicr
Irtersity verses temperature kay prove useful.

ConcLvsIOons: .. ...

GRAPH

{OLCR
INFENSITY

J

TENFERATURE

5 48




CHEMISTRY
44

rOCD COMPONENTE  AND  VITAMIN C
Al OBJECTIVES

1) Observe the chemical tamponents present in focds and drugs by reading
the labels or containers.

11) Research the functiaon ang biciagical erfacts of those cnemical
campounds.

111) Determine the vitamin C cantznt 1in a variety aof citrus juices andg
other solutians.

Bl MATERIALS :

1) Processed focds and over-the-counter drugs with labels
11) Merck Index or the Handbook of Food Addit1ves

L 224 By reading the labels on a variety of foods and drugs, you will fino
the chemical names of saome af the 1ngredients used in the proaucts. The
" prorerties and‘functxons of some of these compounds can he found 1n the
Merck Index or the Handbook of Food Addit:ives. ¥y

€1  PROCEDURE :

1) Read the labels an o-10 different kinds of products and drugs.

2) PRecord the ingredients,

EXAMPLE
ITEM INGREDIENTS
Blue Bonnet Margarine FPartially Hydrogenated Soybean 011

Liquid Soybean 011, Water, Salt,
Whey, Yegetable Monoglycerides,
Vegetable Diglycerides,

Lecathin (emulsifiers), Sodium
Benzoate(0.1%) as a preservative,
Carotene, Vitamin A Palmitate and
Vitamin D Added.

47
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M)

Logk up at least 10 of these different compounds.

4) FRecord the function and possible effect of each compound, where you
can find 1t 1n the two references.

CIMPOUND FUNCTION IN FOOD BICLOGICAL EFFECT )

primary--“yellow

carotene food caolaoring® Vitamin--sage as vitamin A
@lncr--“nutrient"

*Q*ii*i*I'fl'il'iii*ii*ﬁ*i**iiiiiI’iiiil‘iii*ii‘l***ii}*

#4% Vitamin

C 1s used by the body to fight infection and to repair damaged
tissue.

[t is present in a varlety of foods itnuluding catrus fruits.
The adult daily requirement for vitamin C 18 75 mQ., k##

D] MATERIALS

a) Fruit juice (citrus): orange juice, grapefrult juice, lemon juice,
powcered drinks, and athers.

b) 6 N HAc (acetic acid)
¢) 1% Starch Indicator

d) lodine Reagent

e) 230 ml Erlenmeyer flask
t) Vitamin C tablet

g) S0-m] buret

5 (2)48
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PROCEDURE

1)

2

3)

4)

§)

7

8)

k8]

Place 20 ml distilled water and 2 ml of & N HAc 1n a 2S0-al
Erlenmever flask.

Add Z0 al of a citrus juice.
Ado I wl of the 1Y% starch indicator.
Fill a buret with the 10dine reagent.

While gently swirling the solution 1n the flask, add the i1o0dine
to the flask containing the fruit juice and starch 1ndicator untail

46

a blue-black color persists for 30 seconds. This is the endpoint.

In the table below, record the volume of the 10dine solution added.
If the sample required less than 10 al of 10dine reagent, repeat
the titration using more than 20 al of citrus juice.

Repeat the titration using a crushed (250 mg) tablet of vitasin C
dissolved 1n 25 al of distilled water.

¥
Repeat this titration on 2 or 3 of the ather fruit juices.

Choose the fruit juice that you used the most reagent for 1n the

titration and repeat the titration aon this fruit juice after
1t has neen heated.

Substance Amount of reagent used in titration

rﬁi =

«» 49
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*+ QUESTIONS ##

Q1) Based on your results irom the titrations, how would you coampare
the fruit juices, according to the amount of vutamin C each provided 7
@2) Based on your results, how would the truit juices compare in praviding
vitamin C as compared to what a vitamin C tablet can provide ?
\
a3)

Based on vyour results, how much of each of the different fruit

Julces would you have to drink to get the same amount of vitamin C
4S you could get by taking a vitamin C tablet 7

%% | cup 15 abcut equal to 250 ml Eass

(4
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CHEMISTRY

MRN-MADE FIBERS AND FLASTICS

Al PRE-READINC

ih& use gr syntnetic mater.als has beCome very muCh a Part 0% this
technuoloyical sge. It 15 gitficult to find furniture or machinery, tor
enample, cthat guesn t yse syfthetics to some degree. Far many uses they
have raplaceo woud, rubber, cotton, steel, and the like because 1N many
ways Lhey have superior qualities. The chemistry i1ndustry nas played a

very siyniticant role 1a this production, and an awareness of the chealstry

ifvolved 15 of great i1mportance. The aim of the experiment 1n this

SeCL10N 15 tc give you a feeling for how some of these products are padge,

40 apprecilation of the role of these substances 1n today's world, and

Fernaps 4 chance to study some aof the properties of these materials. The

lacter point 1s quite impurtant when we consider that pollution 15 really

Just the 1nability of nature to cope with the excessive amounts ot
resistant man-wade materials.

Synthetac tivers, plastics, and rubber are made up of girant molecules
telled pulymers, the average amolecular weights of which are frequently
ndny hundred-thousand times those of ordinary molecules. The starting
materials in the production of polymers are called monomers, and the
combinat.inn of mcnomers to produce a nolymer 1s illustrated belaw :

. !
" |
t H |
: 1 !
: o " T
_ [ ! 1
H=C-H H=C-n : C NG
| | I | H H /(,\ /.\*.'/C NP :
) ‘ o C’| ) ] : ! i .(_a(, TS \CIIH\L-==(
—L—'(ld \“" (—-(,=(‘-—('-l——' ) l I | | I
I ' H-C-H H 1 H HY t=o-H o
" I J , i o
Iwprene = 17 H | ! H
Monairwei ZY,:‘..’:;:: :| Repwstng Unit :
n
Mooy Inge of N ' Rubdy
{Polymaer}

Without gaing 1ntg great deta:l a5 tu the exact chemical reasons for
this formation, 1t should be noted that th)s type of polymerization s
calied agdition polymerization.

This meaning 1s clear when we consider that the polymer product has
the samez basic foramula (C.‘ H.\)q. as the monomer (Cg HS - That ;s, the
tndividual units merely add together and the subscript, v Indicates
how many of the reproducing umits do touple together. The single line
between the ¢ atoms indicates that these two atoas are sharing two
electrons, wnile Lhe double line ( C=C ) indicates a sharing of four
electrons.  Unuer certain Chemical conditions these double bonds can
be broien or entirely shiited, and the electrons Involved are relocated.
We can visualize these electrons as being at either of the end carbon
atoms or on the middle carbon atoms. The ends of the difterent monomer
molecules can now attach or “"stick" to each ather using these end

(0 51
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electrons. Spare electrons an the carban atoms form a double bond. The
repeating unit i1s indicated by the dashed lines i1n the rubber paolyamer,
and such molecules can contain, an the average, about 200U aonomer units.
Can yaou give a reason why this number 1s a finite number °

Anotner process which can produce a polymer 1s called condensat:on

paolymerization; in this type of reaction a simple molecule 15 eliminated.

The preparation of nylon 1s an example of this; the simple molecule HCI

1s removed from between two monomers to form the linear polymer, nylan eé.

tioxamethyions Disrne Adigy! Ohiande
H H 0 Cl
>N-R-N < ;o \/c-k'-c a=
H H___ G 0
: ]
TN
I=N=C-R'-C "N-R-l
l i [
HCI + i 0o :
|
| Repesting Unnt }
! n
R =(CH,),
\ Ny lon 68 Re ‘CH’ b

The mechanisa basicaliy 1nvolves the displacement of tne weekly basic
chloride 10n, C!7 by the stronger base, hexamethylene diamine (H,? =R-NH, ),
ks a result of 1ts linear geometric configuratian, the nylon material .s
sott and elastic, as opposed to Bakelite. Bakelite 1s an example of a
three-dimensional palymer, and the resulting material 1s rigid and brittle.
The nylan filaments which aake up the threads in fibers are prepared in
one technique by wselting the nylan polymer and extruding the melt through
extrewely small hcles. The filaments are then stretched to arient the
aclecules in a linear fashkion and deveiop maximum strength. Subsequent
processing invalves twi.ting to fecm the thread, and standard textile
operations to form the fobric.

CHEMICALS
a) t,6~dr1aminohexane salutian ‘C.N:Hg
b) Adipyl chloride C.Cl,0,H,

0
C) Acetane C,H,0 or CH,-&-c,

d) Cyclohexane salvent C,H,; (nng)
e) Colored indicator solution

1} methyl red
11) bromocresol green

¥4¢ CAUTION #++ DO NOT ALLOW SKIN CONTACT WITH ANY OF THE CHEMICALS USED.

T2 5523
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C1 PREPARATION QOr NYLON 6&

#*% FROCEDURE x##

Dissclve 2 al of adypl chloride 1n 30 al of cyclohezane solvent
using a 250 al beaker.

Pour approxisately 5Su ml of l,6-d1aminohexane soiution 10 a 125 al
Erlenaever ilask.

Pour the !,sé-di1aminohexane solution slowly and gently down the
si1de of the beaker Containing the adipyl chloride/cyclohexane solution
so that as little mixing of the layers as possible occurs. An 1irregular

polymeric fila containing air sacks and bubbles forms at once at the
interface.

Free the walls of the beaker of strings of polymer by pushing thenm
toward the center with a stirring rod. Grasp the mass of polymer with a
test tube holder and raise 1t as a rope of continuously forming polymer
file. Wind 1t on a wooden pencil or the handle of a spatula.

A

Wash the polymer rope thoroughly with water. Place 1t 1n a beater
and then wash 1t with acetone. Remove the strands and allow themto dry.

PREPARATION OF DYED NYLON:

Obtain 2 al of one of the colored 1ndicator solutions and disolve 1t
1n 50 ml of distilled water that will be used :n the water phase when
yOoU wash the strands off.

Full out several amgre yards of nylon fiber froa your beaker of adipyl
chiarides!,6-d1aminohexane solution,

Wash the rope tharoughly i1n the diluted dye solution and place 1t in
a beaker and wash 1t with acetone. Remove the rope to dry.

*# Note the colar of the final product and explain... ##

*#*% Four the leftaver sclutions into the bottle provided--not down the drain.
WHY >

f#lf’llllllllllf!lillllIllfllllIII!II#IIII!DII"II
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ZOOLOGY LABORATORIES >

Lab I
Collecting Soil Mites

Materials: (per pair of students)
ziplock sandwich bags
acetate transparent sheets
ring stand
rings (2" or 3"
very small desk lamp (+ 25 watts)
garden trowel
Eddy and Hodson Taxonomic Keys to the Common Animals
of the North Central States
bottle of immersion oil
wire screen discs (+ 1.5" diameter)
microscope slides
compound microscope
petri dish
china marking pencil
baby food jars
400 cc of fixative
1 rol]l of transparent tape
fixative recipe: 5 cc glycerine
20 cc water
75 cc isopropanel

N S Sl SR

e el

Method: 1. Simple Berlise funnels are constructed of rines, ring-
stands, acetate sheets shaped into cones, and wire screen.

2. Tennis ball sized samples of soil are collected in the
sandwich bags. Other bags are used to collect leaf litter
samples.

3. The litter and soil samples are placed in the funnels and
allowed to dry for ten days. During this period the lamp
shines on them constantly. Jcrs of fixative are placed
oeneath the funnels.

Additional Exercise: During the time that remains afte: the samples
are collected and set up to dry, students can
examine mites collected from their ow. faces.

Method: Students scrape across their foreheads with a file card or
piece of acetate (nothing sharper). A drop of immersion
0il runs through the residue collected on the card and drips
onto a microscope slide. Carelul scraping, transferance of
the scraped material and searching of the microscope slide
will disclose facial mites. Dilligence is required.
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Materials:

Method: 1.

[«

Additional

Lab II
Collecting and Examining Lake Zooplankton

(per team uf 4 students)

small plankton net

hand lens

white enamel pan

modeling clay

pencil and drawing paper

2 dissecting microscopes

1 + 500 cc jar with lia
materials remaining “om Lab I

Team tows plankton net around lake with canoe, paddle
boat or row boat.

. Material collected is transfered to jar and taken to

lab.

. Using enamel pan and hand lens, microscopes and petri

dish, and taxonomic keys, students examine and classify
collected plankton.

. Students count the number of each type collected and

try to arrange them in a food pyramid.

. G.udents draw each species or model it from clay.

. Organisms can be store? in fixative for later study.

Exercise: A television camera with a small lens and a
TV monitor can be used to show the class various
zooplanktonic organisms found by students.

52



Materials:
Method: 1.
2,
3.
4,
5.

53

Lab III
Examining Soil Mites and Collenbola

from previous labs

Fixative from jars under funnels containing collected
soil organisms is poured into petri dishes and examined
with dissecting microscope.

Specimens are identified using the taxonomic keys and
counted. Students arrange a food pyramid for soil or--
ganisms,

Students draw specimens or make clay models of them.

Students can finish study .ng zooplankton collected the
previous week.

Students who didn't find face mites can try again.

Sketch of Collecting Funnel:

second
se*~up
on same
ring
stand

- lamp
b n

funnel

S ——— ring
soil sample

wire screen

ring stand

8 jar of
‘L fixative

Up to four (or perhaps even five) funnels can be supported by one

ring stand,

Several ring stands can be heated by one small lamp.
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Special Presentations

shop.
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Special presentations were an important aspect of the work-

Consultants with unique fields of expe:tise were brought

i from the university community, industry and service agencies

to address the participants.

sentation to the group.

Each speaker made a two hour pre-

All participants were unznimous in feel-

ing that these presentations were important contributions to the

success of the program,

They were asked to rank the speakers in

order of relevance to their perceived needs, the usefulness of

their information and general level of interest.

The list appear-

ing below in the order of ranked importance is the response to

this question,

A

Topic

Artificial Language Laboratory

Mainstreaming Handicapped

Providing Opportunities for
Handicapped Students in Science

The Teacher's Role in Preparing
Students for the Job World

Recombatant DNA Panel
Today's and Tomorrow's Energy
Needs

Ethics and Science

Excellence in Education

57

Speaker

John Eulenberg
Michigan State University

Edward Keller
West Virginia University

Martha Redden
AAAS

Deb Beaudway
3M Corporation

John Yopp and colleagues
SIUC

Don Butter, Vice President
Continental P.pe Line Co.

Henry Dan Piper
SIUC

Billy Dixon
S1uC
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Two additional presenters at the workshop which were not
included in the preceding list were: Virginia Moseler, Illinois
State University, who d4iscussed and demonstrated the SAVI/SELPH
materials and William Fleming of Springfield, IL who discussed and
demonstrated the VISUAL TEK materials. Each of these individuals

spoke July 20 to the workshop participants.

Educational Methods Course

Ms. Julia French of the Bureau of the Physically Handicapped,
Louisville, Kentucky conducted the sixteen hours of lectures on the
needs of the handicapped and adaptations to the curriculum necessary
to accomodate these students. As the schedule indicates, Ms. French

met withthe participants Friday morning and afternoons.

Science Trends Seminar

The workshop director, Dr. Sullivan, conducted a science edu-
cation trends seminar on Friday mornings for a total of six instruc-
tional hours. The objective of these sessions was to review some
of the results of national reports on science education within the
context of classroom pr ~tice.

Using a model of science education which presented four dimen-
sions to the teaching task. The project director led a discussion of
the four approaches which a science teacher might emphasize:

1) Facts of Science

2) Conceptual Structure

o8
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3) Process of Scientific Investigation

4) Social/Human Dimension

To assist the participants in identifying where they placed
the emphasis in their own teaching, they were asked to review a
series of statements dealing with methods and philosophy (See
Appendix D). Once the self-analysis was completed, the partici-
pants were led into a discussion beyond classroom practice into
the implications of the national trends i science education.

The results of the most recent National Assessment of Educa-~
tional Progress were reviewed. It was explained that this survey
soughF to anfwer the question of how well informed.young adults
are abbut'the scientific facts and principles underlying present
problems in society. In addition, the participants received graphic
data from the National Science Assessement and Research project of
the University of Minnesota.

This latter survey of 18,000 adults indicated that while gen-
erally safisfied with their science education experience, 17 year
olds had shown a marked decline in the belief in the value of
science; they felt they couldn't solve society's problems with
t.ie aid of science. The director's objective was to draw out from
the participants need for a closer examination of their own prac-
tice in an effort to reverse the downward trend which these surveys

have measured consistently for fifteen years.

5
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ITII. Evaluation

There were evaluations of tvo aspects of the workshop:

1) The quality of the academic work of participants which was
conducted by faculty and 2) the satisfaction with the
workshop which was completed by 24 of the 25 participants
who attended the workshop. (One left early due to family

illness.)
A. Pre-Test, Post-test

Evaluation of the productivity of students tock the form of
periodic tests in each of the area of chemistry and physics and a pre-
test, post-test in Zoology. Workshop participants were required to
sign up for two of the science courses and were given a choice of which
courses they would prefer. Nine students requested the opportunity to
take all three science courses. This gave these selected individuals
a relatively Leavy study load, since their time outside of class also
included a colloquia, a panel discussion, field trips and evening

guest speakers, all of which activities were chosen to enrich or

enlarge upon the subject matter they received in the other classes.

Evaluation of student achievement in the education methods
course took the form of lesson plans designed for physically handi-
hcapped students. A selection of these plans is provided in the
accompanying pages.

Evaluation of students for the chemistry course, Chemistry

489 was as follows:

Laboratory 25 %
Best 2 quizes 1, 3, 4 multiple choice 37.5%
Quiz 2~essay type _37.5%

100.0%

The three multiple choice quizes consisted of fifteen pre-tested
questions that were predicted to give class averages of 70%. Actual

averages on those were 84%, 89% and 93%X. The mean of the essay quiz
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was 92.5% and required them to write on two of five previously given
topics, one chosen by Dr. Beyler and one they selected. All but two
students with minimal chemistry backgrounds did very well, that is

received grades of 90%.
The results of Dr. Petersen's pre/post test appear on the

succeeding pages.
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ZOOLOGY PRE/POST TESTS

Distribution of Score

Wrong Pretest Posttest

5

6

7 1

8 3

9 2 (1st quartile)
10 2

11 | 2

12 1 4 (mean)

13 \ 1 1

14 (1st quartile)

15 1

16 2 2 (3rd quartile)
17 4 (mean)
18 2
19 1

20 (3rd quartile) 2

21 2 i
22 1

23 1

26 1 1

25
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Item Analysis
(number of students who got item wrong)

Item Pretest Posttest Item Pretest Posttest
1 18 18 26 8 4
2 2 1 27 13 16
3 14 13 28 10 11
4 2 1 29 7 5
5 1 0 30 2 1
6 5 1 31 6 8
7 3 1 32 1 0
8 1 0 33 1 1
9 14 12 34 9 7
10 2 4 35 5 6
11 10 5 36 6 5
12 17 3 37 not not
scored scored
13 4 5 38 7 5
14 10 6 39 3 1
15 1 0 40 6 0
16 10 15 41 6 6
17 14 18 42 3 1
18 5 7 43 10 14
19 7 8 44 11 5
20 8 1 45 18 14
21 2 0 46 6 4
22 not not 47 0 0
scored scored
23 not not 48 4 1
scored scored
24 7 4 49 12 4
25 16 7 50 not not
scored scored

63
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B. Program Evaluation
k The entire workshop experience was evaluated by the par-
ticipants, utilizing the instrument which appears in Appendix
D. The overall ranking of the workshop appears below.
Table T
Workshop Evaluation

(5 did not complete question)

Excellent Very Good Good Fair Poor

7 3 7 2 L

In addition to overall satisfaction with the workshop,

each activity was also evaluated. These individual responses
will be useful to those planning a comparable educational

experience.

Science Curriculum

Participants were asked to respond to each of the subject
areas studied by a list of eight questions, and then they were
asked to rate the course. The ratings for each course appear
in Table II.

Table II
Ratings for Each Science Course

(one not responding)

Excellent Very Good Good Fair Poor
Zo 7 8 5 0 0
Ph 2 2 9 2 3
Ch 4 7 7 0 0

(Zo=2vology; Ph=Physics; Ch=Chemistry)
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The workshop was designed to provide intensive science experience
‘hv by Drs. Beyler, Petersen and Sanders; as indicated by the ratings for
these courses and by commentary on evaluationms, this goal was met. The
pedagogical methods for the handicapped was taught by Julia French
former director for the Bureau of Education for Exceptional Children of
the Kentucky State Department of Education. Ms. French weighted her
presentations towards the needs of the visually handicapped and she

brought to one workshop session a resource person, a teacher from the

Kentucky School for the Blind, Roger Smith. Mr. Smith was an
excellent addition to the program. Many of the participants

added comments to the evaluation instrument indicating that this

was an excellent supplement to Ms. French's presentation. The

fact that Ms. French's instructional time block came on Friday,

at the end of a busy week was a major disadvantage. Upon reflection
the project directors feel that they would not plan such a concen-
trated time block in this manner again. It was difficult to hold

the attention of the participants over four and half hours.

Jther Enrichment Activities

Inadvertently the workshop evaluation instrument left out two
major presentations, that of Virginia Mosler from Illinois State
University and that of William Flemming from the Visual Tek Corporation.
Dr. Mosler brought the SAVI/SELPH materials to campus Saturday the 20th
of July, and permitted the participants to work with the specially
designed science instruments and kits for three hours; Mr. Fleming
gave a two hour demonstration of this optical instrument Saturday, the

20t alrno.

-~
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The low level of preparedness of many of the teachers for the Physics
course created the disproportionate number of the responses in the 'Poor"
column. It should be noted that nine students took all three of the science
courses, although they were required to take only two. Therefore, some
students were evaluating all three courses.

Degree to which Workshop goals were met

The goals of the workshop were listed as follows:
1. To arouse high aspirations in these teachers for their
physically handicapped students through an emphasis upon
the latest technological devices and pedagogical
approaches.
2. To provide greater community-wide recognition for this
select group of teachers, aiding in raising their
morale levels and helping to retain the most (ualified
individdals in the profession.
3. To heighten the interst of teachers themselves in the
continually expanding field of science by presenting
to them the latest scientific breakthroughs.
Thirteen of the participants thought the workshop goals had been
met, six did not think so and five individuals did not complete the question.
On balance, it is felt by the project director that the participants
did not weigh into this response the enrichment lectures from outside con-
sultants which brought to the program new ideas ana demonstrations, most
of which related to the specific area of science education for the handi-
capped.
Lesson Plans

Included in this report are a sample of the lesson plans which each

participant completed as part of the methods course during the course of the

summer workshop.
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Jerry Lunger
Educational Methods

Lesson Plan for the Visually Impaired Student
Subject: Biology
Objectives:

1. Students should be able to identify arthropods from other
invertebrates by feeling for specific characteristics.

2.  Students should be able to distinguish between the four
classes of arthropods; crustacea, chilopoda & diplopoda,
arachnida, insect by feeling for their individual characteristics.

Materials: A selection of arthropods including at least one from
each class: crustaceans (crayfish), chilopoda & diplopoda (rentipede
and millipede), arachnid (spider), insect (grasshopper)

Procedure:
1. Presentation of the following concepts by the teacher:
a. Phylum characteristics that distinguishes them from
other invertebrates,
b. Class characteristics that distinguishes them from
each other.
2. Give each student at least four arthropods; one for each
class to feel for characteristics and the identification

of each ciass.

3. Teacher will circulate during this activity to help
any students with questionms.

Evaluation:
l.  Givena collection of eight to ten specimens ,the students
should be able to sort the specimens into four different

' classes.

2. The student should be able to explain to the teacher
why they placed a particular specimen into each category.
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Vicky Sugent 65
Science Workshop
Summer 85

Lesson Plan: Vibrating Objects

Obiective: To enable the students to make a sound system and

identify vibration as causing sound. This lesson plan will be of

use in teaching a class of visually impaired students. There are

no sound waves or visual aids; rather, the student can feel (tactile)
and hear (auditory) the vibrations that cause sound. The st dent

will be able to relate this to the sound made by a piano, guitar,

etc. This lesson plan is for fourth grade visually impaired students.
Directions can be written in braille,

Procedure: Use a paper cup, a long rubber band, and a pointed
pencil. (have th-3e materials lined up in order of use)

1. Poke a small hole in the bottom of the paper cup with the
pencil point.

2. Cut the rubber band in half so that you have a long (non<connected)
string,

3.  Poke one end of the rubler band through the hole in the
Cup. A Y

4. Tie a knot at the end of the rubber band, inside the cup.

5.  Pull the rubber band tight. The Sound Scoop is now ready
for use.

Hold the sound scoop to your ear, Have your lah partner hold the
rubber band tight.(Be sure not to let go of the rubber band)
Strum or pluck the rubber band with one finger.

Q: What happens to the rubber band when you strum it?

Rub your fingers along the rubber band,
Q: What do you hear in the cup?

Now change one object in your Sound Scoop system:
You may either:

Make the rubber band longer

Hold the rubber band in a different place.

Use string or wire in place of the rubber band.

Get a . ifferent size cup.

Get a differnt kind of cup such as a tin can, a plastic
cup, a plastic cup, or styrofoam cup.

NP LN

Q: What happens if you strum again after you have made the change?
Q: What do you hear in the cup?

Analysis: What causes the sound in a Sound-Scoop System?
What causes the sound that a piano makes?
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Francis A. Kittell

LESSON PLAN: WAVES AND THEIR SYMBOLS

OBJECTIVE: To demégtrate the connection between circular and

harmonic motion with wave-length and frequency. To show the
factor that determines the amplitude in the demonstration.

VOCABULARY: Lambda and wave length, frequency and circular

velocity, amplitude and the modulus (radius of circle or
height of motion.

SKILLS:(This could be use as practice by a student with help

to develop motor skills and to cross—-reference visual
observations with vocabulary .

EQUIPMENT:suft lead pencil works best, strong paper towel

roll and 15 feet oy room to "run in “.

PROCEDURE 1: Have two students act like paper towel holders.
Allow enough space for the writer to make a circle on the
desk, one persdn takes end of towel. The writer using the
pencil so that as the paper moves the point will not rip the
towel begins to draw in a circular manner. The runner takes
off pulling the towel. YOU SHOULD SEE A SINE WAVE OR A
COSINE TYPE GRAPH. (use the words wave— lengtt and lambda
if{ the class is advance enough then sine wave.)

Repeat the same steps except have the writer make the
pencil move up and down about the diameter of the circle.
YOU SHOULD SEE A SIMILAR PATTERN.

PROCEDURE 2:Repeat the same steps except the writer uses a

larger or smaller circle. (this ought to be use to introduce
the term ampliitude.)

Repe. «t the above except have the writer draw a

3:
cle. The runner must try to move at same speed.

faster cir

ASSOCIATIONS: Connect terms with the demonstration. Call
atttention tn other places where harmonic motion such as just
demonstrated is seen.

EXAMFLE: The electrogram, brain waves, sound waves seen

on the ascilloscope, motion of the anchored boat.

SFPECIAL: Try alluminum foil in place of paper towel for
VISUALL IMPAIRED. A rounded stylus 15 aeeded te not punch a
hole.

EVAUATION: Have Students draw at different speeds and radii
for a circle and then use a higher stroke for vibrational or
harmonic motion. Let them explain using the terms in the
demonstration. For a quiz: draw a wave and have them label
the parts. Hecve them label from a set of waves which has the

greater amplitude.
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Roger Upchurch
Science Workshop

Lesson Plan - Chemistry lab for a visuslly impaired student

Situation: Johnny Chemist is a 16 year old *isually impaired

high school student. He is in a chemistry class studying organic
chemistry. The class is preparing to work in the laboratory to

make some specific compounds that they have been studying. Preparation
of these compounds requires the use of bunsen burners, acids, and
flammable materials, so ordinarily johnny would not be able to
participate in these learning activities. By modifying and adapting
the ordinary procedures, Johnny will be able to use his sense of

smell to describe the specific odors with the correct chemical names.

Objectives:

l.  Johnny will be able to use the teacher prepared kit
containingspecific organic compounds.

2. Johany will be able to describe the odor of these compounds
in simple terms (i.e., sweet, fruity, etc.).

3. Johnny will be able to work with a lab partmer in learning
to recognize the compounds.
\

4.Johnny will be able to pass a test based on recognition

of specific compounds by smell, and be able to name the
class of compound during a regular lab time period.

Special Couments:

The chemicals used will consist oi non-hazardous organic compounds
easily recognizable by their odor. Specific examples of compounds:

CLASS COMPOUND DESCRIPTION

Alcohols Isopropyl Alcohol Hospital smell

Alkyl Halogenides Chloroform Sweet odor

Ketone Acetone Fingernail Polish Remover
Carboxylic Acid Acetic Acid Vinegar, Pickles

Ester Amyl Acetate Banana, Fruity
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Audrey Cullinan
Science Workshop
Stmmer 85

68

Lesson Plan: For Hearing Impaired Students
Instructional Level: Middle School
Instructional Group: 2 stucents

Student in this group is enrolled in a total communication
program. He/she is reading at about the third grade
level. Informal and teacher made tests were given to
student. Language development is progressing but lags

2-3 years behind that of a hearing student. Receptive and
expressive skills continue to develop as long as TOTAL
communication is maintained. Student seems to get a better
understanding of concepts if ASL is used rather than a
signed english system. Attention and interest of student
is lost unless doing hands-on activities. sStudent is very
talented and precise when drawing is involved.

UNIT: The Heart and Circulation

OBJECTIVE: Student will be able to trace the general pathway
of blood flow through the heart and circulatoxy systen.

AY
Previous information known:

Teacher assigned chapter on the heart and circulation. Names
and functions of the structures in the heart and circulatory
System are to be taught prior to completing objective of this
lesson, Vocabulary and concepts are to he taught through

the use of signs, fingerspelling, flash cards and pictures.

CULMINATING ACTIVITY:

l. Given a large piece of butcher-block pvaper students
will trace the body of their partner.

2. Ha®ing constructed a flat construction naper model
of the heart that included appropriate colors, and
labels for artéries, veins and chambers in a previous
lesson the students will then strategically place this
model on their drawing.

3. Using red and blue colored felt tip pens the students
will then proceed to draw in the veins, arteries and
capillaries on their model. Making promer connections
to the heart.

4. A key will be included to indicate oxygen-noor blood,
oxygen-rich bloed and other symbols and/or information
r>eding explaination.

EVALUATION: Will he based on completed life size project and
oral/signed explaination of it by student.
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LESSON FLAN
Rita Jeohnson
August I, 1985

POEULATION: High school (16-18 year old) students with orth-
pedic handicaps. All students function with diminished coor-
dination (gross and/or fine motor), as well as secondary

problems (including mild-moderate mental retardation, dyslex-

ia, comprehension, short-term memory, etc.)

PROBLEM: Students in +his self-contained biology classroom
have difficulty handl:.ng books and other materials, reading,
writing, etc. Hands-on experiences are difficult due to lack
of manual deiterity. All the students were interested in
learning about plants, and wanted to "grow” them in tne

classroom.

OBJECTIVES:

Biolngy: To identify basic parts of seeds, sprouts: To
learn how plants grow from seeds.

Other: To 1ncrease skill 1n observing; To distinguish
likeness ard differences; To improve eye—-hand
coordination; To improve ability to communicate (oral,

written); To use a ruler; To apply subration.

MATERIALS: seeds (corn, bean, radish, pea, carrot, etc.)
shallow containers (aluminum pans, margarine, etc,)
small sponges, water, paper-pencil, ruler/magnetic board
(adaptive tool), dycem, typewriter.

PROQCEDURE : Preparation: 1. Place one sponge in each

container. (Teacher have sponges cut to fit.) =. Add

water to soften sponges (must be kept moist throughout

experiment). 3. Fut several seeds (of same kind) on each
sponge. 4. Label containers with pencil, 1i1dentifying kind
of seeds in each. 5. Frepare chart on 8 1/2" X 11" typing

Paper, as follows: a. Type in following column headings:

“day" - corn - pbean - radish - pea - carrot. b. Draw
vertical lines between column headings. c¢. Draw horiz-ontal
line und=r column headings (1" from top of paper). d. Draw

horizontal lines at 1" intervals down remainder of paper.
OBSERVATIONS: 1. Daily, students observe sceds. They may

look at, touch, smell, even take apart the seeds (1 daily).

<. Students may discuss their observations. J. Each
student will write his/her observations. (These may be
dictated to teacher or teacher ‘s ai1de). 4, Each student

records observations on chart by typing: a. day and date 1in
column labeled "day"; b. pertinent information about each
type seed in the pProper space.

EVALUATION: Using te.t and/or reference books, students will
Compare their findings. Criteria for successful completion
will be based on recorded observations of roots, stems,
color, length, number of leaves, average sprouting time. A
minimum of B80OY% of criteria established during the class
experiment wi1ll be required for completion of this project.
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Kelly Mossman
Science Honors Workshop
Summer 1985

Case Study

Abraham is a 14 year old congenital blind student performing
at a 2nd/3rd grade level. He is a braille reader, learning disabled,
and comes from a Spanish-speaking environment. He is motivated
and gets along well with his peers in a High School setting.
He has difficulty with long and short-term auditory memory. It

appears his best modality is visual (pictures) and tactually (hands-on).

Unit: Cetting the feel for Meiosis and Mitosis

Goal: Student will gain an understanding of the development of the
“heory of biogenisis and the cellular basis of heredity.

Objective of Lesson Plan: The student will be able to determirne
the direction of movement of hemologus and chromosome pairs.

Activity: The student will become familiar with meiosis and metosis.

Estimated Time: 45 minute session

Materials: \

1. Hemologus chromosome pairs symbolized by pipe cleaners

2, Textbook and/or tactual raised line drawings depicting
stages of meiosis and metosis.

Instructional Sequence:

1, Provide an introduction to mitosis and meiosis for use
with heredity and genetics.,

2. Stress, both orally and head on, the stages which lead to
the result of mitosis and meiosis.

3. Allow stucdents time to work with the chromosome pairs.

4, Provide vocabulary and specific information as student
discovers genetic configurations.

Activity Sources:

Textbook, Biology — Living System, ]983, Ch. 6.

Magazine, '"Visually Impaired Student", "Biology for the Visually
Impaired Student", p. 293-294.

Materials, Teacher-made chromcsome pairs.
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Clifford A. Federmeier
Educational Methodés and Material

for the Handicapped
Course #498D

LESSON PLAN

SUBJECT: Earth Science

OBJECTIVES: (1) Visually impaired students will be able to distinguish
between intrusive and extrusive igneous rocks by
feeling the relative crystal size.

(2) Visually impaired students will be able to tell the
amount of time a rock had to form after feeling crystal
size.

MATERIALS: A selection of igneous rock samples with various sige crystals,
including at least one each: glassy (obsidian), smell crystals
(gabbro), and large crystals (granite). Sorting boxes: two
for each student.,

PROCEDURE

1. Presentation of the following concepts by the teacher:

8. The smaller the crystals, the smoother the rock will feel when
rubbed: compare to smooth and coarse sandpaper. Thus, the
texture of the 1ock is related to crystal size.

b. Crystal size is related to the time a rock had to cool. Extrusive
igneous rocks formed near the surface of the earth cool quickly,
giving little time to form crystals. Intrusive igneous rocks
which form deep within the earth may take hundreds of years to cool
giving crystals a long time to develop, so large crystals form.

2. Pass around a sample of extrusive, then intrusive igneous rocks,
asking students to feel for smoothness and crystal size, and discuss
how long each one had to form.

3. Give each student a rancom sample of rocks and two sorting boxes.
Students will place extrusive rack samples in the box to their left,
and intrusive samples in the box to the right. Teacher will
circulate during this activity to help any student with questions.

EVALUATION:

1. Given a collection of ten igneous rocks, the student should be able
to sort the rocks into extrusive and intrusive igneous types.

2. Given a sample of rock, the student should be able to explain to the

teach_» how much time the rock had to form after he feels the
crystal size.
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IV. Dissemination workshops

As part of the original design of the program, participants in the
summer workshop at the Carbondale campus were asked to schedule a followup
in-service program with district teachers to disseminate what they had
learned to a larger audience. It was recognized that there might be some
local limitations to which would preclude all of the participants from
organizing such an activity.

The purpose of the dissemination workshop concept was two-fold. First,
it would provide @ wider audience for the knowledge and materials gained
during the summer program. Second, it would provide another form of recog-
nition to the teachers who participated in the summer institute.

Eleven of the 35 teachers who attended the summer workshop were able to
schedule a program with their local school district which gave them the
opportunity to present a summary of the concepts which they had gained while
at Southern Illinois University.

The workshops generally were scheduled for late fall 1985 or winter 1986.
the attendance at teach workshop was modest, generally under 20. The
presenters utulized a variety of materials, including a set of transparencies
which outlined the nature of the barriers which nandicapped students face which
inhibit their full participation in science programs. These barriers include
communicat’ve, attitudinal, environmental and informational obstacles. In
addition to the overhead materials, participants included a set of handout
materials which had been gleaned from the workshop. These materials included:
(1) informe :ion about P.L. 94-142, (2) a sa_ ‘e individual Educat.on plan,

(3) a full bibliography on the subject of science activities for handicapped
students, (4) each presenter also had a set of lesson plans gathered during the
workshop which were available for distributiom.

A few of the summer workshop participants indicated that although they
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did not have the opportunity to make a formal presentation, they did share
“' the knowledge acquired with fellow teachers on a one-to-one basis. In
addition, four of the workshop participants traveled to San FrancZsco to the
National Science Teacher's Association annual meeting to deliver a panel
presentation, the title of which was, "Handicapped, Mainstreamed and in
'My' Classroom." There were 22 teachers from throughout the country who
attended this session. Dr. Sullivan was the panel moderator. The presentation
dealt with the needs of handicapped students for science experiences, as well
as the resources available to meet these needs. An overview of the swmmer
institute conducted by Dr. Sullivan and Dr. Petersen during 1982 introduced
the subject. Each of the panel presenters, Patricia De Walt, Kelly Mossman,
William Fitzpatriek, and Steven Weil, dealt with an aspect of the subject.
Francis Kittell, ancther summer workshop participant, attended the session as
well.

The summer workshop participants who were able to conduct in-service pro-

grams for teachers in their district included:

John Toles Stephanie Pauketat
Tom Fuller Katherine Gentry
Don Reimbold Betty Buzbee

Kelly Mossman Victoria Sugent
Maxine Fantroy Audrey Cullinan

In addition, Patricia de Walt gave her presentation twice to groups of

special education students at the University of Detroit. One session con-

sisted of 25 students and the other session had 54 participants. Unlike
Patricia's dissemiration efforts, which gave college students a pre-service
experience, each of “he other teachers presented their information to experienced
teachers in their school district. Many of the teachers were regular teachers

in general classroom setting; they were unfamiliar with the needs of handi-

capped students.
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it 1s felt that the effort to reach out beyond the 25 teachers who
attended the Scuthern Illinois University summer program was a partial
success. Optimally, the entire group of teachers would have been able
to conduct a dissemination activity.. Unfortunately, scheduling difficulties

did not make this possible.
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‘hv V. Directors' Assessment of Program

Q. In light of the evaluations which the participants in the summer workshop
completed, the project director considers the program a success. Twenty five
teachers attended the four week program on the Carbondale campus and eleven
teachers were able to conduct a dissemination workshop back in their local
school district. Although the recruitment of participants presented considerable
barriers, as described more fully in the section of this report dealing with
Participant Selection, pages 3-6, the mix of teachers with different teaching
backgrounds and a high level of motivation led to an atmosphere of sharing
of knowledge and skills.

The original design for participant selection was extensive, requiring
a number of levels‘of approval throughout the state educational system. This
initial design was created in the effort to briag recognition to the teachers
s2lected. Unfortunately, this intent may have created an obstacle to a larger
number of applicants. However, although it was not strictly adhered to, the
program director considers that the process did serve the distinct utility of
weeding out applicants who were not totally committed to the purposes of the
workshop.

The design of the summer institute held on the Carbondale campus 1included
threee science credit courses and an education credit course. Thie standard
program was supplemented by the inclusion of guest speakers, as well as oy
field trips.It is felt that the workshop participants profitted ~ great deal
from the infusion of experts in a number of fields dealing with science for
handicapped students. This i# ndicated by the evaluations which the teachers
gave to the speakers and by the informal comments which the director received
on the field trips and speakers. When planning another summer workshop this

mix of activities would undoubtedly be considered again. The intensity of
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a four week yorkshop needs a change of pace in order to maintain a high level
of motivation and interest. Bringing in experts helped to maintain
this level of interest in the overall subject matter and goals of the program.

Closer integration of the science curriculum with the pedagogical tech-
niques needed for teaching the handicapped was one area in which the project
did not achieve an optimal level. If the program were offered again, this
would be an area which would require special attention and detailed plams.

On balance, the proejct director considered the program a success,
including the fact that almost half of the participants were avle to extend
the benefits of the summer program by reaching teachers in their local
district with information on the needs of handicapped students in science.
The dedication wﬁich some of tinese teachers showed by attending the ihational
Science Teachers Association meet is a cause for satisfaction. Their interest
has been sparked and they will continue to serve as resource people in their

home districts when the needs of handicapped students in science programs

are faced.
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APPENDIX ,

Southern Illinois
University at Carbondaie
Carbondale, Illinois 62901

Division of Continuing Education
618-536-7751

Press Release:

October 26, 1984 Contact: Mary Jane Sullivan
(618) 536-7751

For Immediate Release

National Science Foundation Workshop:
Recognizing the Superior Science Teacher
of the Handicapped

SIWC, Carbondale, IL -- The National Science Foundation has awarded
Southern Illinois University at Carbondale-Division of Continuing
Education the grant for sponsorship of the NFS Workshop, "Recogniz-
ing the Superior Science Teacher of the Handicapped," to be conducted
at SIUC during July 1985.

The four-week workshop will assemble thirty-six teachers from
the twenty-state Midwest to receive awards recognizing their out-
standing contribution to science education and teaching, to consider
the trends in science education, to update their training in several
areas of scierce, and to share with each other teaching stategies for
their special populations. T.ese nationally recognized teachers will
then return home to host regional workshops in science education for
their collegues.

The nomination process for the NSF Workshop is now being con-
ducted by Dr. iary Jane Sullivan, program director. The nomination
process involves local, county, and state education officials from
each of the twenty states in the Midwest region.

For additional information, contact Dr. Mary Jane Sullivan,
Division of Continuing Education, Southern I1linois University, at
(618) 536-7751.
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week L

JuLy 4 -

Class Schedule

40

€

Sunday - 7

Monday - 8

Tuesday - 9

Wednesday-10

Thursday - 11

Friday - 12

Szturday - 13

7:00 Breakfast in Breakfast in Breakfast in Breakfast in Breakfasc in
Student Cntr. |Student Cntr. | Student Cntr. | Student {ntr, |Student Cntr,
7:30 Biology Biology Biology Biology
Neckers 278
] Science Trends
2:40 NChEmiztI§6 Chemistry Chemistry .| Chemistry Faner Musend
O ecker Auditorium
9:50 Physics Physics Physics Physics
Neckers 278§ Educational
11:00 — Methods
Lunch in Lunch in Lunch in Faner Museum
Auditorium
12:00 ~ Student Cntr. [Student Cntr. | Student Cntr. Luncheon 1in Lunch in
Kaskaskia Rm, |[Student Cntr.
1:00 ~ Student Cntr.
12:00-1:45 Educational
Cheristry Methods
2:00 Arrival d Lab Leave at
rrivat an Neckers 203 1:45 for Neckers 218
Check-~in at SIU Coal
3:00 —{ Thompson oa
Research
Point
Center
4:00 -
Welcome: Get Swimming and Return by
Acquainted Picnic at 4:00
5:00 Dinner Campus Beach
Orientation 4:30 - James Swisher
6:00 Eo Cafeceria Dinner Craig Carrell
2T8856?2;r‘ Banquet: at Banquet:
i Guest Speaker 3:30 Guest Speaker
7:00 —{Orientation: Martha Redden Deb Beaudway
Mississippi AAAS 3M
8:00 Room Corporation
Studenr Cntr, | Mississippi
Room Ballroom
9:00 — Student Cntr. A

Student Cntr.
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Week 2;

Class S ‘hedule

July 14 ~ 20

g

Sunday - 14

Monday -~ 15

Tuesday - 16

Wednesday-17

Thursday -~ 18

Friday - 19

Saturday - 20

7:00

7:30
8:40
9:50

11:00 —

12:00 =~

Breakfast in
Student Cntr,

Breakfast in
Student Cntr.

Breakfast in
Student Cntr.

Breakfast in
Student Cntr.

Breakfast in
Student Cntr.

Biology Biology Biology Biology
Neckers 278
Chemistry Chemistry Chemistry Chemistry Science Trends| SAVVY
Neckers 156 Kﬁgggoggﬁgum Presentation
Physics Physics Physics Physics Virginia
Mosler
Neckers 278
Educaﬁignal
Met S
Faner Museum | Visualtek
Lunch in Lunch in Lunch in Leave from Auditorium Presentation
Student Cntr. front of Bill Flemipg
Thebes Room Student Cntr. | Student Cntr. | Student Cntr. Lunch in
Blosser~Guest at 11:00 Student Cntr,
or from
Smith Hall Educational
Physics Chemistry Biology at 11:10 Methods
Lab Lab Lab for
Neckers 406 Neckers 203 L.S. II. 303 Martin- Neckers 218
Marietta
Energy
Colloquium Systems in
He%fy Dan Paducah
per
Picnic and 3:30 - 5:00 ret;fgoby
Volleyball e
at
Brenda's
Banquet: 116 Violet
Guest Speaker
Billy Dixon 4:30 - 7:30

SIU
College of
Education

Giant City
Lndge




/_ ncen U, JuLy «u — 4 (
Class Schedule y
Sunday - 21 Monday - 22 |Tuesday - 23 {Wednesday-24 [Thursday - 25 Friday - 26 |[Saturday - 27
Breakfast in Breakfast in Breakfast in |[Breakfast in Breakfast in
7:00 Student Cntr, {Student Cntr. |Student Cntr. Student Cntr. Student Cntr.
7:30 Biology Biology Biology Biology
Neckers 278
a ] Chemistry Chemistry Chemistry .| Chewistry Science Trends
2340, Neckers 156 FRaditoriom”
9:50 | Physics Pkysics Physics Physics
Neckers 278 Educaﬁignal
11:00 — ethpds
Lunch in Lunch in Lunch in Leave from Fiﬂg;:g?iﬁ;m
Student Cntr.
12:00 = Student Cntr. |Student Cntr. | Student Cntr. at 11:00 or Lunch in
s 15;03 1 Student Cntr.
m
1:00 = £ 11:10
a : Educational
Physics Chemistry Biology for Methods
2:00 — Lab Lab Lab St. Louis
Neckers 406 Neckers 203 Life Sc1B03 University Neckers 218
Medical Cntr.
3:00 —
Dinner in
4:00 St. Louis
5:00
Buffalo Tro
6:00 ~ atNT:UCh of Banguet: Banquet:
ature Guest Speaker Guest Speaker
. — John Eulenberg H.D. Butter
7:00
Ca;rgzol Michigan Continental
State Pipeline
8:00 —{ Smith Hall University
5?80 Ballroom A
* Ballroom A Student (:tr.
Student Cntr.
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7:00

7:30

R:40
9:50

11:00

12:

00

Week 4:

J 28 - August 2

Class Schedule

Sunday - 28

Monday - 29

Tuesday - 30

Wednesday-31

Thursday -~ 1

Friday - 2

Breakfast in
Student Cntr.

Breakfast in
Student Cntr.

Breakfast in
Student Cntr.

Breakfast in
Student Cntr.

Breakfast in
Student Cntr.

Biology Biology Biology Biology
Neckers 278
Chemistry Chemistry Chemistry ~| Chemistry Evaluation
Neckers 156 Educational
Method:
Physics Physics Physics Physics ckllzctioz of
Neckers 278 lesson plans
Faner Museum
Lunch in Leave from Lunch in Lunch in Auditozium
Student Crtr. Student Cntr,
Student Cntr. at 11:00 Student Cntr. Oriernt Rm,
or from
12:30
Smith Hall Panel and DNA
Physics at 11:10 Biology Lab Tour Lunch/
Lab for Lab 03 Ohio Room Graduation
Neckers 406 Life Sc113 Student Cntr,
Ballroom A
Student Cntr.
St. Louis
Planetarium
Dinner in
St. Louis

Banquet:
Guest Speaker
Ed Keller
West Virginia
University

Giant City
Lodge

Dissemination
Workshop
Techniques

Smith Hall




APPENDIX D

EVALUATION
"RECOGNIZING THE SUPERIOR SCIENCE TEACHER OF THE HANDICAPPED"
*  Please complete all of the followiug questions. We would value any additional
comments you care to make about the prograr

SCIENCE CURRICULUM

For each of the two classes you participaced in please note the class and complete
the following questions,

Class:

Were clear objectives for the course outlined at the beginning?

yes no
Were these objectives met? If no, please explain.
yes no

Was the content new and stimulating?

yes no

A
Was the professor available for outside assistanca?
yes no
Did the professor’s presentations hold your interest?
yes no

Did the professor make needed changes or clarifications based on the needs and
questions of the students?

yes no

What topics covered in the class will be particularly useful to you in your class-

room tea.hing? 1,
2.
3.

Was an effort made to relate the lectures and labs to specific use with handicapped
students?

yes no
Please rate the course by circling the closest description:

Excellent Very Good Good Fair Poor

Class:

Were clear objectives for the course outlined at the beginning?

yes no

Were these objectives met? If no, please axplain.

yes no

O
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Was the content new and stimulating?

yes no

Was the professor available for outside assistance?

yes no

Did the professor's presentations hold your interest?

yes no

Did the professor make needed changes or clarifications based on the needs and
questions of the students?

yes no

What topics covered in the class will be particularly useful to you in your class-

room teaching? 1.
2.

3.

Was an effort made to relate the lectures and labs to specific use with handicapped
students?

yes no
Please rate the course by circling the closest description:

Excellent Very Good Good Fair Poor

SPECIAL PRESENTATIONS

Did the presentations in general hold your interest?

yes no

In general, was the information valuable to you as a teacher?

yes no

What would have made a specific presentation better or more helpful? (State name
of speaker and/or topic presented.)

Please rank in order of usefulness by placing a number after the speaker's name
(1 - most helpful, 8 - least helpful),

Martha Ross Redden Topic

Deb Beaudway Topic

Nancy Quisenberry Topic

Henry Dan Piper Colloquium Topic
John Eulenberg Topic

H. D. Butter Topic

Fd Keller Topic

ERIC 94
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DNA Panel Topic

SCIENCE TRENDS

Were clear objectives for the sessions outlined?

yes no

Did these sessions provide you with new insights and information on scientific/
educational trends for the future?

yes no

What information will be most useful to you in your classroom?

EDUCATIONAL METHODS

In what ways did these sessions help you learn more about working with handi-
capped students?

yes no

What did you find most‘helpful?

Is there any aspect that you felt was neglected or could have been covered more
thoroughly?

FIELD TRIPS

Did the field trips add to the overall educational aspects of the program?

yes

Which field trip was the most valuable? Why?

Least valuable? Why?

SIUC Coal Research Center

Education: What new information did you learn on the subject?

Interest: Did the tour hold your interest? _

yes no

Application: Which ideas or techniques will be most useful to you in your
future teaching?

35
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Martin-Marietta Energy Systems

Education: What new information did you learn on the subject?

Inzerest: Did the tour hold your interest?

yes no

Application: Which ideas or techniques will be most useful to ycua in your
future teaching?

St. Louis University Medical Center

Education: What new information did you learn on the subject?

Interest: Did the tour hold your interest?

yes no

Application: Which ideas or techniques will be most useful to you in your
future teaching?

\
McDonnell Douglas Corporation

£ducation: What new inforwation did you learn on the subject?

Interest: Did the tour hold your interest?

yes no

Application: wWhich ideas or techniques will be most useful to you in your
future teaching?

ACCOMODATIONS

Were the housing accomodations comfortable?

yes no

Was the food service of good quality?

yes no

What changes would you suggest for housing and meals if we do this again?

OVERVIEW

On a scale of 1 - 5 how would you rank this workshop? (1 - excellent, 5 - poor.)




Thank you for your assistance. We were pleased to have you attend.
provide any additional comments you might have in this space.

97
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Southern Illinois
University at Carbondale
Crrbondale, Illinois 62901

Division of Continuing Education
618-636-7751

RECOGNIZING THE SUPERIOR SCIENCE TEACHER OF THE HANDICAPPED
Workshop July 7 - August 2, 1985

Application Form

Dear Applicant,

The Honors Workshop "Recognizing the Superior Science Teacher
of the Handicapped" is an opportunity to gain new skills, examine tech-
nological trends and advances, meet with other teachers in similar edu-
cational situations and share common conrerns. I am pleased that you
have decided to apply.

In selecting the superior teachers who will become partici-
pants in th*s workshop, the following criteria will be used as guidelines.

1) Develops own lesson plans which are adaptive to individual
needs;

2) Relies upon on-to-one instruction at least 1/3 of the time;

3) Uses a variety of instruction approaches, including media
and small group activities as well as lecture;

4) Meets on a regular basis with most students' parents;

5) Consults with professional counterparts--i.e., guidance
counselors and teachers of other subjects--to develop a
unified approach to studeuts' educational progress;

Please keep these in mind as you complete the application.
Return the applicaticn materials to us as soon as possible. We look for-
ward to seeing you on July 7.

Sincerely,
s | .

Mary Jané” Sullivan, Ed.D.
Project Director, NSF 8470054

Certificates of Achievement, and Graduate Credit will be awarded and
pald for by the NSF grant.
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RECOGNIZING THE SUPERIOR SCIENCE TEACHER OF TH:Z HANDICAPPED

C

* 1. Biographical Information

Application

Name

Address

Street city state zip

Phone (home) (office)

best time of day to reach you

School ~ phone

Adcdress

Street city state zip

Principal

Position held

\

Current courses taught

Years of teaching experience

Local newspaper

Address

street city state zip

2. Essay Requirement: In 1000 words or less please describe your experience as
a science teacher working with handicapped youth. Include case studies of
young people you have taught, problems encountered and solutions you have
used. Overview your teaching style. Describe what you would like to derive
from attending the Honors Workshop, and state a specific problem that you
would like to concentrate on during the Workshop and why it is important to
you.

3. Resume: Please enclose a recent resume which would include the following:

* Schools attended and areas of concentration

* Workshops and conferences attended with special note of any
presentations made

* Organizations in which you hold membership; offices held

* Community activities
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APPLICATION (cont.)

\Nv I agree that {1 selected to attend the Bonors Workshop "Recognizing the
, Superior Scieace Teacher of the Bandicapped™ I will participate fully in all

aspects, including the organization of dissemination vorkshopsa in wy region
during the folloving yeer.

date signature of Applicant

I understand, that in makiog this nomination to the Honors Workshop "Re-
cognizing the Superior Science Teacher of the Handicapped" I have agreed to
give this person my full support in his/her ultimate participation, including
assistance in the organization and planning of dissemination workshops in
his/her region during the following year.

date signature of Principal

date signature of District Superintendent

date signature of County/Regional
Superintendent

date signature of State Superintendent

Q 100




