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Teachers' Workshops 
Off To A Great Start 

Charlie Willis, Teacher Workshop Committee Chairman 

We may not have changed the public attitude toward radiation very 
much, but I believe we have taken a terrific first step toward that change. 
On two consecutive Saturdays, March 11 & 18, 1995, the Baltimore-
Washington Chapter conducted a workshop for about 83 teachers from 
46 schools in Montgomery County. I cannot say with certainty that all 
the teachers went away happy, but most of them seemed very favorably 
impressed. In fact, I had never before seen such favorable evaluations of 
a course. This is probably because I never before had Ray Johnson and 
Jay King as co-teachers, but there seems to be more to it than that; the 
teachers actually seemed receptive to our message. If we can present a 
half dozen more of these Workshops, perhaps people will cease to view 
radiation as they once viewed witches. 

Teacher Workshop Staff 
Frank Roddy, Carol Berger Tom Essig, Charlie Willis, Ray Johnson, 

Tom Bell, Nancy Osgood, Joe DiCicco 

There were lessons galore from this workshop. We certainly learned 
to appreciate Ellie Katsikis and the North Carolina Chapter even more 

Teachers' Workshop continued on page 2
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Teachers' Workshop from page 1 

than we did previously. They got the ball rolling and 
their ideas, of providing food and of having a number 
of health physicists on hand to talk to the teachers 
individually and in small groups, proved invaluable. 
Due to space limitations, I will not report the many 
mistakes we made and hope to avoid in the future. We 
did learn a few things we could do better in future 
workshops. 

The program was shaped in part by the North Caro-
lina pattern and partly by local considerations. To 
meet the Maryland requirement of 15 contact hours for 
1 MSDE in-service credit, the workshop lasted two full 
days. The first day started with coffee, the distribution 
of the handout materials and a welcome by Tom Bell, 
the Chapter President. The rest of the day was a 
plenary session, built around Ray Johnson's course, 
using radon as a theme for presenting the fundamentals 
of radiation. 

The Agenda included: Introduction; Perceptions of 
Radiation Risks; Natural and Man-made Radiation; 
Radon and Radiation; Radioactivity, Units and Inter-
actions; Radon Health Risks; Radiation Health Risks; 
Radiation Detection; and Radiation Safety. Ray 
Johnson and Charlie Willis alternated in making the 
presentations. The first day concluded by Susanne 
Woods leading a discussion on how to apply what was 
learned as a homework assignment. The teachers 
were asked to show how they would integrate radiation 
information into their current lesson plans. 

On the second day, the teachers were divided into 
groups according to grades taught: K-2, 3-6, 7-10 and 
11-12. Each group attended four sessions: 

1. Energy: by Frank Roddy and Jay Maisler 

2. Medical: by Jay King and Joe DeCicco 

3. Radioactive Waste: by Tom Essig and Mike 
Weber and 

4. Radiation Instruments: by Ray Johnson and 
Frank Roddy. 

The day ended with the full class listening to Charlie 
Willis discuss Risk and Current Issues. 

A key feature of the workshop was the presence of 
a number of health physicists mixing with the teachers, 
answering questions, and discussing issues, especially 
during lunches and the coffee breaks. 

One objective of the program was to go beyond

teaching the teachers. We wanted to provide them 
with guidance on using the information to teach their 
students. To this end, the handout materials included: 

1. a video tape on "Radiation Facts and Myths" 

2. computer diskettes addressing "Risk Ranking," 
and "Radiation" 

3. sets of lesson plans for grades 4 - 12 (3 note-
books) 

4. a loose leaf notebook (250 pages) containing the 
information covered the first day 

5. copies of the transparencies used 

6. the Annotated Bibliography 

7. the Basic Radiological Health book 

8. a DOE report (DOE/EM-0152P) on its environ-
mental management program 

9. some game-boards, posters, and other things. 

The feature handout was a radiation detector and 
three sealed radiation sources (alpha, beta, gamma). 
These were limited to one per school (to the displeas-
ure of several teachers). The only obvious hole in our 
handout supply was the absence of lesson plans for the 
(surprisingly large) K-3 group of teachers, and even in 
this area there was a coloring book that was of some 
value. The teachers were left with plenty to do in 
presenting the material, but they certainly have appro-
priate resources (a large box full). 

The homework assignment was an interesting part 
of the program. Each teacher was asked to prepare 
lesson plans for teaching their students about radiation. 
The Workshop Committee is reviewing these lesson 
plans and will provide comments to the teachers as 
soon as we can. A primary objective of the assign-
ment, however, was to get the teachers to think about 
the practical use of this information in their programs 
and we seem to have been successful on this score. 

Even where the lesson plans were disappointing, 
they demonstrated that the teachers had given some 
thought to these matters and comments made on the 
second day provided further indications that the as-
signment had been effective. Our preliminary review 
indicates that these lesson plans will be quite useful to 
the Committee in conducting the next workshop, in 
part by calling attention to aspects to which we had 
given little thought, such as the geological considera-
tions, archeological applications, and forensics. 

Teachers' Workshop continued on page 5 
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Baltimore-Washington Chapter of the HPS, Inc. 
Meeting Announcement 

	

Date:	 Wednesday, April 19, 1995 

	

Location:	 Holiday Inn Crowne Plaza 
1750 Rockville Pike 
Rockville, Maryland 
(Opposite Twinbrook Station on the Metro Red Line) 

Speakers: Robert L. Brent, M.D., Ph.D., D.Sc. (Hon.). Distinguished Professor 
of Pediatrics, Louis and Bess Stein Professor of Pediatrics, Radiology 
and Anatomy, at the Jefferson Medical College of Thomas Jefferson 
University and the Alfred I. du Pont Institute. 

	

Topic:	 The Effects of Ionizing Radiation on the Developing Embryo 

	

Time:	 6:00 - 7:00 p.m. Social Hour (cash bar) 
7:00 - 8:00 p.m. Dinner ($20.00 members and one guest, $25.00 

non-members). Choice of Grilled Chicken Breast 
Marinated with Cilantro and Lime or Sliced Top 
Round of Beef with Hunter Sauce preceded by 
a Traditional Caesar Salad and followed by 
Raspberry Mousse. 

8:00 p.m.	 Speaker 

	

Reservations:	 Call Jack Bell at 301-415-1083, and leave your name, menu choice, 
and phone number. Reservation cut-off is noon, Monday, April 17, 
1995. Cancellations must be received at least 24 hours prior to the 
dinner or you may be required to pay for the meal. 

The Speaker 
Robert 

Brent gradu-
ated from the 
University of 
Rochester's 
medical school 
with honors 
and its gradu-
ate school in 
radiation biol-
ogy and em-
bryology. He 
trained at the 
Massachusetts 
General Hos-
pital in Pediat-
rics and spent 
his army tour 
at The Walter Reed Army Inst. of Research as Chief

of Radiation Biology and Assistant Chief of Pediatrics, 
and was involved in the nuclear bomb biological ef-
fects program and radiation embryological research. 
He has been with the Jefferson Medical College for 37 
years, becoming the Chairman of the Department of 
Pediatrics in May 1966, continuing in that position for 
27 years. He has received every award that Jefferson 
can offer a faculty member. Other honors include 
AOA; the Ritchie Memorial prize; the Royal Society 
of Medicine Traveling Fellowship; the Lady Davis 
Traveling Fellowship; NIH Career Award (relin-
quished for the Chairmanship) and an honorary Doctor 
of Science from the University of Rochester in 1988 
for "outstanding contributions" to birth defect re-
search. He belongs to numerous research societies and 
was a founding member of the Teratology Society and 
was elected president in 1968. He was the editor of 
Teratology for 17 years. He has participated in 27 
endowed lectureships and has been invited to over 20 
countries as a visiting lecturer and consultant. He has 
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taught teratology and genetics to more perinatologists 
than any other individual in this country. In 1992 he 
was awarded honorary professorships at The Norman 
Bethune University of Medical Sciences and the West 
China University of Medical Sciences. He was se-
lected to be the President of the First International 
Congress on Birth Defects to be held in China in 1994. 

Dr. Brent is the most frequently consulted authority 
on the effects of radiation on the embryo and a recog-
nized leader in the field of birth defects research. His 
research on the effects of radiation on the embryo 
contributed to the modification of "the 10-day rule". 
He was the first to calculate the reproductive risk of 
14C, use radioactive rose bengal to diagnose biliary 
atresia, produce potent teratogenic antibodies, demon-
strate some characteristics of the all or none period of 
embryonic development, describe the technique of 
uterine vascular clamping and many other develop-
mental biology advances. He was a leader in recogniz-
ing the implications of the yolk sac in the nutrition of 
the embryo during early organogenesis. His writings 
in the field of litigation and the expert witness and his 
important role in reducing non-meritorious litigation 
involving Bendectin, progestagens and diagnostic ra-
diation are well recognized. His 1981 paper on the 
teratogenicity of sex steroids contributed to the rever-
sal of the warning on these agents by the FDA. His 
publications include 6 books and monographs, 4 mov-
ies, 464 publications and 9 papers in press. Over 100 
postdoctoral fellows medical students and visiting fac-
ulty have trained in his laboratory. He has been active 
on committees of the AAP, the NIH, the ADA, the 
NCRP as a consultant and/or member. His University 
has further honored him by creating the Robert L. 
Brent Professorship for the future chairmen of Pediat-
rics at Jefferson.

The Topic 
In spite of the vast amount of knowledge available 

about ionizing radiation, the public, scientists, and 
many physicians are ignorant of its quantitative and 
qualitative effects. 

More often than not, physicians have provided ex-
posed women with erroneous information without the 
benefit of a minimal collection of data. In one instance, 
an obstetrician advised a woman to have an abortion 
following exposure to diathermy. 

The immense psychologic consequences of high 
energy radiation exposure are extremely important and 
cannot be ignored. In the minds of many, it is impos-

sible to separate the effects of low-dose ionizing radia-
tion from the psychologic, physical, and radiation ef-
fects of the atomic bomb. The fact that the horrendous 
effects of the atomic and hydrogen bombs are at one 
end of a continuum of radiation effects distorts the 
impact of all forms of energy-labeled radiation. 

Populations of human beings that have had high 
exposures to radiation have increased incidence of 
cancer. These populations include radium dial work-
ers, uranium miners, patients receiving radiation ther-
apy or isotope therapy for various diseases, and the 
population receiving the higher exposures in Hi-
roshima and Nagasaki following the atomic bomb 
detonations. Cancer itself is also an anxiety-provoking 
term. In our culture, it is a disease that is dreaded by a 
large segment of the population. But, few persons are 
aware of the extremely small maximum risk for the 
occurrence of cancer in populations exposed to much 
lower doses of radiation. 

Although the animal and human data support the 
conclusion that no increases in the incidence of gross 
congenital malformations, intrauterine growth retarda-
tion (IUGR), or abortion will occur with exposures <5 
rad, that does not mean that there are not any risks to 
the embryo exposed to lower doses of radiation. The 
risk of leukemia and mental retardation from intrauter-
ine radiation are risks that have been controversial and 
deserve special attention. The risks of 1 rad (.01 Gy) 
or 5-rad (.05 Gy) acute exposure are far below the 
spontaneous risks of the developing embryo. The 
maximal risk attributed to a 1-rad exposure, approxi-
mately 0.003%, is thousands of times smaller than the 
spontaneous risks of malformations, abortion, or ge-
netic disease. 

Counseling women of reproductive age should be 
based on sound information about the risks of radiation 
exposure. Medically indicated diagnostic 
roentgenograms are appropriate for pregnant women, 
and the termination of a pregnancy in women exposed 
to 5 rad or less is not medically justified because of 
radiation exposure. On the other hand, diagnostic x-ray 
studies that can be replaced by ultrasound or other 
procedures should be avoided simply because the un-
necessary use of x-ray procedures is not good medical 
practice. Examples of occupational and clinical expo-
sures of pregnant women will be presented. 
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Teachers' Workshop from page 2 
The participation in the workshop was pleasing, but 

somewhat surprising. We were happy to have 83 
teachers participate, especially on such short notice. 
The surprise was the relatively large number of K-3 
teachers and the dearth of middle school teachers. 
Having 46 schools represented was a measure of suc-
cess. 

The elementary schools represented were: Beal, 
Brookhaven, Burning Tree, Cashell, Clarksburg, 
Clopper Mill, College Gardens, Daly, Darnstown, 
DuFief, Farmland, Galway, Germantown, Highland 
View, Kemp Mill, Laytonsville, Meadow Hall, Mill 
Creek Towne, Montgomery Knolls, Resnik, Rock 
Creek Valley, Stedwick, Strathmore, Strawberry 
Knoll, Takoma Park, Washington Grove, Watkins 
Mill, Wayside, Whetstone, and Wyngate. 

The middle schools were: Frost, Julius West, and 
Poolesville. 

The high schools were: Bethesda-Chevy Chase, 
Churchill, Einstein, Gaithersburg, Paint Branch, 
Quince Orchard, Rockville, Richard Montgomery, 
Seneca Valley, Springbrook, and Wootton. 

If the schools in your neighborhood were not repre-
sented, the Committee would appreciate your finding 
out why, and letting us know. 

There was an impressive amount of work involved 
in conducting this workshop. Conducting the program 
was but a part of the job. Special appreciation is due 
to:

1. Tom Bell and Tom Essig for dealing with the 
school system. 

2. Carol Berger for handling the finances and the 
purchase of sources and instruments, 

3. Tom and Judy Essig for arranging the meeting 
rooms and the refreshments as well as transport-
ing tons (or so it seemed) of handout materials, 

4. Howard Hering for hauling materials and numer-
ous other contributions, 

5. Joe DeCicco for serving as Committee Secre-
tary, 

6. Nancy Osgood for providing the coffee pots and 
sometimes serving as Secretary, 

7. Kathie Bell for helping us understand the K-2 
perspective, and

8. Suzanne Woods for teaching us something about 
teaching and teachers. 

Others who made important contributions by help-
ing at the workshops were Jack Bell, Cindy Boggs, Ed 
Branagan, Floyd Galpin, Emma Kephart, Gary Purdy, 
and Paul Thiess. Others who helped at Committee 
meetings include Mike Davidson, Kitty Dragonette, 
George Garrott, Jeff Kotsch and Hal Peterson. This 
truly was a Chapter effort. 

The future is up to the Chapter. We have shown that 
we have the people and the principal materials needed 
to do this job. We also have demonstrated that the 
teachers can be receptive. The remaining concerns are 
the Chapter's desire to continue presenting Teacher 
Workshops and our ability to raise the necessary 
money, especially the money for the instruments and 
the sources. It seems that we need to conduct another 
half-dozen workshops to cover our geographical area 
and that this should be done as soon as practicable. 
Furthermore, the workshops need to be continued for 
several years. This is no small order because each 
workshop costs $30,000, or more. The bottom line is 
that we need your help: let us know who should be 
contacted for support. 

A Review of Teachers' 
Homework 

Susanne Woods, Teacher Workshop Committee 

At the close of the first 
Saturday program, the 
teachers were given a 
homework assignment to 
apply what they had learned 
about radiation into current 
lesson plans for passing the 
information along to their 
students. 

The assignment was to 
provide the following benefits: 

1. encourage teacher review of the classroom in-
struction and the resource materials provided 

2. prompt more discussion between teachers and 
HPs 

3. motivate teachers to present radiation informa-
tion in their classrooms 

4. verify teacher understanding of radiation con-

Teachers' Homework continued on page 11 
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Emma Kephart and Carol Berger Register A Teacher Ray Johnson Invites Teacher Responses To The 
Radiation Symbol 

Tom Bell Welcomes Teachers Charlie Willis Talks About Radiation Around Us 

Teacher Workshop Teachers 
Reviewing Handout Materials

Judy Essig and Nancy Osgood Preparing Lunches 
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Teacher Examines Radiation Probes Joe DiCicco Discusses Medical Uses Of Radiation 

Charlie Willis Discusses Radiation
Risks

Jay Maisler Discusses Energy 

Jay King Explains X-rays Tom Essig Discusses Radioactive Wastes
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Mike Webber Discusses Radioactive 
Wastes

Ray Johnson Explains How 
Radiation Detectors Work 

Frank Roddy Explains Radiation Meters Teachers Check Out Their New Radiation Meter 

Teachers Waiting For Their Radiation Meters 
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An Approach to Teacher Training* 
Ray Johnson, Instructor, Teacher Workshops 

When we first approached Montgomery County 
school officials to propose teacher training workshops, 
we tried to find a theme that would have local interest 
for the teachers. Topics such as radioactive waste 
disposal and nuclear power did not seem to have much 
local interest. Recognizing that radon is the largest 
contributor to the average radiation dose from all 
sources to citizens of the United States, we suggested 
radon as a theme. This proposal was quickly approved 
for the first day of the two-day Teacher Workshop. 
Since I have presented over 50 radon measurement and 
health risk courses at Rutgers University during the last 
five years, I offered to assist in presenting the first day 
program. 

We felt that radon would be useful as a theme, 
because for teachers to understand radon and its radia-
tion risks requires an explanation of several topics that 
are fundamental to radiation safety, including; 

1. What is radioactivity? 

2. What is radiation? 

3. What are the sources of radiation? 

4. How is radon (radiation) measured? 

5. How does radiation interact with matter? 

6. What are the health risks from exposure to radia-
tion? 

7. What can be done for radiation safety? 

The Approach is Most Important 
After determining the radiation topics which we 

wished to present, the next question was how to present 
the material in a manner that would capture the teach-
ers' interest and promote learning. We also realised 
that for teachers to learn new information about radia-
tion, we first had to deal with what they already knew 
or believed. Consequently, we began the first day 
from the perspective that radiation is an abstract con-
cept for most people. Much of what people believe 
about radiation is associated with the radiation symbol. 
This symbol often brings up images of atomic bombs, 
mushroom clouds, nuclear power accidents, and can-
cer. Such images convey scary feelings and a sense of 
danger. 

I began the class by holding up a large radiation sign 
and asking the teachers to tell me what images come

to mind. Often classes are a little reluctant to speak up 
this early in a class, so I suggest another scenario. I 
ask them what would they do if they see this sign on 
the back of truck which is doing something strange in 
the road ahead of them? Usually, participants will 
respond quickly saying either that they would slow 
down or speed up and pass the truck. I then ask why 
they would do either one? Whatever they answer, I 
follow up with a question about what do they expect 
could happen and what would be so bad about that? 
This kind of approach helps participants become more 
aware of what their natural feelings or beliefs may be 
about radiation. 

I usually share some personal anecdotes about ra-
diation perceptions. For example, a neighbor once 
asked me about my work and then said, "Radiation, I 
don't want anything to do with that!! " I then ask the 
class where do such perceptions come from? I explore 
common views about radiation as something mysteri-
ous, sinister, and deadly. I compare those views with 
scientists' views about radiation as part of our natural 
world which is easily measurable, well understood, 
and a major benefit in medicine and other applications. 

The next step is to compare scientific versus public 
approaches to determining radiation safety. I explore 
the logical, analytical approach to risk assessment used 
by scientists compared with public approach which is 
often based on feelings and perceptions. I explore the 
role of natural instinct for safety in comparison with 
the scientific approach to risk of decisions based on 
evaluation of the steps from cause to effect. I also 
explore the role risk avoidance and lifestyle values in 
making choices about radiation risks. Lastly, I address 
the feelings associated with radiation an affirm that 
those feelings are Okay. I tell the class participants 
that we are not here to change their feelings, rather our 
goal is to provide technical information in and under-
standable manner, that may provide the class with new 
perspectives.

Taking the Mystery
Out of Radiation 

Radiation seems less mysterious and more accept-
able when we show that we live in a sea of natural 
radiation. I demonstrate this fact with a 3 inch sodium 
iodide crysta•which typically produces a count rate in 
the air of 25K to 35K cpm. I then ask the class if those 
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Ray Johnson Demonstrates Radiation Around Us 

numbers of gamma rays are passing through a 3 inch 
crystal, how many are passing through the larger vol-
ume of our bodies? Obviously, the answer is in 
hundreds of thousands or millions of dpm. 

The best approach for taking the mystery out of 
radiation is to demonstrate each fact for the class to 
observe for themselves, as much as possible. 

Learning by Discovery 
The most successful method for teaching radiation 

fundamentals is what we call "learning by discovery." 
The students are invited to become involved in the 
learning process. This approach is based on a principle 
of learning theory which says: 

"learning results when a student is able to connect 
new information to information or experience which 
they already have." 

This means that the instructor uses a variety of 
analogies, illustrations, demonstrations, stories, anec-
dotes, and real life experiences to provide the students 
with several options to connect new information with 
what they already know. Radiation concepts are then 
presented by demonstrations (preferably hands-on) to 
illustrate each new aspect of radiation fundamentals. 
The approach which I prefer could also be called 
" show-and-tell." 

Using Humor to Promote Learning 
I try to emphasize that learning can be fun. For this 

purpose, I introduce something which gives the class 
an opportunity to laugh at least once every five or six 
minutes. For example, I often point out that some 
people believe the reason my sodium iodide crystal is 
producing such a large signal is because I'm holding 
it so close to my head. I have found that the best humor 
is directed at myself and my own predicaments. Hu-
mor does have to be used carefully. It cannot be

sarcastic or demeaning. However, it is a powerful tool 
to defuse resistance, anxiety, or boredom in the class-
room. The best humor is something which the class 
can identify with. It ties into their perceptions and 
experience. 

Humor can also help build a bridge of rapport 
between the instructor and the class. For a health 
physicist to teach about radiation, it is especially im-
portant to build rapport before launching into the "per-
ceived" difficult science of radiation and health 
physics. It is important for the instructor to be seen as 
a real person, with a sense of humor, and practical 
common sense. The class needs to see the instructor 
as someone who knows their feelings, their struggles, 
and their needs. To maintain rapport requires a bridge 
building activity at least every 5 to 10 minutes. 

How Was the Teacher
Training Received? 

Many teachers commented that what they liked best 
about our workshop was the opportunity for interaction 
with the instructor and with each other. They espe-
cially liked the "show-and-tell" approach and hands-on 
applications with instruments. Several made com-
ments like, "Where were you when I was trying to learn 
physics in high school." Many indicated that they 
found the workshop fun and were surprised that they 
had learned so much in such a short time. This com-
ment was especially notable since radiation is per-
ceived as something very difficult to understand. 

Many indicated a new confidence in their under-
standing. We believe that most of the favorable re-
sponse from the teachers was due to the approach of 
encouraging learning by their own observations and 
experience. Our goal was to enable the teachers to 
figure out the concepts of radiation because they could 
identify with the principles, not by memorization of 
mountains of details. 

Conclusions 
The effectiveness of radon as a theme for teaching 

radiation fundamentals was not just a matter of the 
topics presented, but also the manner of the presenta-
tion. Many teachers have an aversion to learning 
science, especially radiation science, which seems so 
abstract and mysterious. Many brought to the work-
shop their negative impressions of science resulting 
from bad experiences in their own training. Many also 
have negative images of scientists whom they find 
difficult to understand. To effectively reach these 
teachers required that the instructors overcome their 
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resistance to learning science. 

We overcame any reluctance to learn about radia-
tion by first addressing perceptions and beliefs. We 
also let the class know that we identified with their 
struggles and frustration with difficult concepts and 
jargon. We provided opportunities to laugh at our-
selves as a way of reducing resistance and to show the 
teachers that the instructor is human and cares for their 
concerns. We frequently provided incentives to spark 
the teachers' interest and to become involved in the 
learning process. 

We used the approach called "learning by discov-
ery." By this approach the instructor attempts to illus-
trate or demonstrate all of the fundamental aspects of 
radiation by "show-and-tell." By this approach stu-
dents use their senses of seeing, hearing, and touching 
to verify radiation fundamentals. In this manner, ab-
stract concepts of radioactivity and radiation become 
real in terms which the teachers can relate to from their 
own observations and experience. Many teachers in-
dicated that they learned a great deal with this approach 
and that they left the Workshop with a different per-
spective on radiation and radiation risks. 

*The author wishes to express appreciation for some of

these insights to Ms. Susanne Woods, a former school
teacher and now a health physicists with the NRC. 

Teachers' Homework from page 5 
cepts and issues before presentation to their students 

5. generate a summary packet or lesson plan for 
future reference, and 

6. provide additional proof of teacher participation 
to support CEU credits 

A preliminary review of the homework assignments 
shows that the teachers developed materials which 
demonstrated a clear understanding of the concepts 
and issues that we presented. In addition, the teachers 
appeared to successfully integrate the information pre-
sented into their existing curricula. Most of the teach-
ers went beyond the questions on the homework sheet 
to develop detailed lesson plans. The lesson plans 
were multi-disciplinary; incorporating mathematics, 
science, language arts, geology, and social studies. All 
of the lesson plans were aimed at understanding the 
term "radiation" and gaining an understanding of the 
benefits of radiation. 

Future articles in this newsletter will highlight fur-
ther insights, after we have more time to review the 
homework materials.

Reflections on the 
Radiation and Health 
Teacher's Workshop 

Tom and Kathie Bell 

Tom is currently the BWC President and his wife, Kathie, 
is a Kindergarten Teacher 

These reflections are written from the perspective 
of those moments when I was sitting among the teach-
ers and observing their responses to the curriculum we 
developed for them. I saw an exciting process where 
they were already thinking about ways to apply what 
they were experiencing into a format useful to their 
classroom students. I was pleased to see genuine 
interest, intelligent questions, creative approaches, and 
teaming in break times to discuss teaching strategies. 

I found my wife Kathie and some of her friends 
were quickly asking questions and assessing how ra-
diation information could be presented to the lower 
elementary grades. This started early on the first day. 
It became increasingly evident on the second day when 
we had breakout sessions in the four areas of energy, 
medical uses of radiation, radioactive waste, and in-
strumentation. Kathie is a kindergarten teacher who 
likes to teach as much science as these young minds 
can absorb. What we realized they needed and we 
consequently tried to provide was a more hands-on 
format conducive to teaching elementary students. 

I observed excitement in the new knowledge that 
radiation issues were indeed understandable. The ma-
terials provided were helpful in channeling each 
teacher's creative thought process. Group discussions 
(although not enough of them) nurtured effective 
translation into teachable formats within grade groups 
that we gathered them into, especially at the end of the 
first day. This was a time of decision as to how they 
would apply the first day's materials into their home-
work assignment. The teachers were asked to develop 
two themes of teaching direction that drew upon the 
day's instruction and list their strategies as to how they 
would apply the data in their classroom. In many cases 
we got entire lesson plans. 

What I found exciting was the quality of the home-
work assignments. We can learn a lot about how 
effective our instruction was by evaluating these 
homework assignments. A follow-up questionnaire 
was provided that each teacher was asked to fill out 
after they had tried to teach their planned radiation 
information sessions. The true secret of success will 
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be their acknowledgement that the data presented did 
in fact help their children to develop a more robust 
scientific approach to what radiation is, how it is used, 
how it can benefit us or hurt us, and how it measures 
up to other risks we face each day in our daily lives. 
The teachers through their homework assignments 
have provided us with a better understanding of the 
kind of hands-on approaches that are best used for the 
material we are trying to get across. 

I noticed that those instructors, who were most 
successful, involved the teachers, showed respect for 
their profession, wanted to learn from the teachers 
what their perspectives were, and encouraged dialogue 
on how they might best use the information presented. 
The teachers needed time to assimilate the data. The 
planned twenty minute dialogue at the end of some of 
the sessions was particularly effective in nurturing this 
kind of exchange of ideas. It gave them time to pro-
mote and create meaningful teaching strategies. 

The teachers seemed to appreciate the offer to come 
to their classrooms at future dates to help them expand 
upon the themes they were planning to develop. The 
teachers really appreciated the bagel breaks. They 
were pleasantly surprised to have lunch served each of 
the two days. There were many positive comments 
about the quality of the food served. They were par-
ticularly appreciative of the instrument and check 
source set given to each school that attended, the x-ray 

Teacher Receiving A Radiation Instrument While
Tom and Kathie Bell Look On 

films they could take back with them, the useful hand-
out materials reviewed with them. They especially 
liked the practical teaching concepts which Ray 
Johnson showed them (such as using magnets to depict 
the opposing forces of protons in the nucleus and the 
stabilizing effect of neutrons). 

Our measure of success will depend upon how well 
the teachers began to apply the information that was

presented. Answering questions among them in small 
groups, as the two days progressed, was effective in 
opening dialogue, getting to know each other better, 
grasping concepts presented, and trying these new 
teaching approaches out on their students. Without 
their perspectives on how best to fit the data learned 
into their own classroom context, the concepts we 
wanted to get across would not effectively reach the 
students they teach. 

Teacher Workshop 
Instrumentation and 

Teaching Aids 
Carol Berger, Treasurer 

In addition to lesson 
plans, videotapes, com-
puter games, experiments, 
reference materials, and a 
wide variety of other in-
structional tools, the BWC-
HPS gave each teacher who 
attended the March, 1995 
workshop a radiation sur-
vey meter to facilitate their 
teaching efforts. Conse-
quently, during the early 
planning stages, we solic-

ited the services of an instrument vendor willing to 
provide the instruments for the March workshop at 
nominal cost. Since the instrumentation purchase was 
an important part of the BWC-HPS course, it was 
critical that we receive the best price possible as the 
number of instruments we could afford dictated the 
number of teachers that could be invited. The follow-
ing are the specifications we provided to seven ven-
dors. We did, however, permit the vendors to propose 
different instrument types that met the general per-
formance requirements for an instructional tool. 

The detector shall be a Geiger-Mueller (GM) type, 
with rugged design. 

Read-out shall be by analog meter or simulated 
analog meter. 

The ratemeter shall be compatible with the detector. 

The ratemeter shall display units of counts per min-
ute/second (cpm or cps) and/or exposure per hour 
(mR/h). 

The ratemeter shall contain all of the electronic 
components necessary to operate a GM detector. 
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The detector/ratemeter shall be battery powered 
(battery life in excess of 300 hours) and easily portable. 

The detector cable and connections shall be suffi-
ciently rugged to withstand normal usage during train-
ing and surveying activities. 

The ratemeter shall have an audio mode (may be 
switch-selectable and with adjustable volume), and 
push-button battery test switch. 

The detector/ratemeter calibration shall not change 
less than 3% to the battery endpoint. 

A check source consisting of an exempt quantity (10 
CFR 35) of beta/gamma-emitting radionuclide(s) may 
be provided. 

A "per instrument" cost shall be provided, assuming 
that 100 to 120 instruments will be purchased for 
delivery before March 1, 1995. 

The "per instrument" cost shall not exceed $250. 

We received five quotations in response to our 
solicitation, and we accepted the lowest bid. On No-
vember 28, 1994, we purchased a total of 70 Monitor-4 
GM Survey Meters from Terry and Associates (Hamp-
ton, Virginia) for a total cost of $13,230 ($189 per 
instrument), excluding shipping and handling. We 
then, on December 1, 1994, purchased a total of 70 
check source sets, each consisting of one Th-230 
source (nominal 300 dpm), one Sr-90 source (nominal 
0.1 microcurie), and one Cs-137 source (nominal 1.0 
microcurie), for a total cost of $5,180 ($74 per set), 
excluding shipping and handling. The "bottom line" 
on these purchases, $18,678.25, comprised the major-
ity of the B	 's expenditures on the Workshop. 

Overall, we are pleased with our selection of the 
instruments and the sources. With one exception, they 
met our expectations, and the teachers were thrilled to 
have something to take back to their students. The one 
exception was the alpha source, with its 300 dpm 
emission rate. While this seemed, initially, to be of 
sufficient strength to demonstrate the "alphas under 
paper" effect, we belatedly discovered that the detector 
entrance window had a diameter that was only a frac-
tion of the source diameter. Therefore, only a fraction 
of the emissions entered the detector when the source 
was held in contact with the entrance window, and we 
were only able to trigger a weak audio response by the 
instrument. So, it seems it's back to the drawing board 
for the next Workshop. We are already "seeking out" 
exempt quantities of a pure alpha-emitter, with a suf-
ficiently-long half life, and an emission rate that per-

mits the teachers to perform the "alphas under paper" 
experiment so that all of the students in the class can 
"hear" the audio response. 

Human Radiation 
Experiments 

Ellyn Weiss 

The following article was 
written by Ray Johnson from 
notes on the presentation by 
Ellyn Weiss at the March 22, 
1995 meeting of the Balti-
more-Washington Chapter. 
Ellyn is the Special Counsel 
and the Director of the Office 
of Human Radiation Experi-
ments within DOE's Office of 
Environment, Safety, and 
Health. 

Secretary Hazel O'Leary's Openness Initiative on 
human radiation research was announced on Decem-
ber 7, 1993 at which time she released large quantities 
of previously classified information. Much of which 
related to weapons inventory. Some of the documents 
also related to the WW II Manhattan Project research 
on plutonium exposures. These documents captured 
the imagination of the press and the public. The DOE 
was overwhelmed with the intensity of the media 
interest. Secretary O'Leary committed to searching 
the records on all human radiation research sponsored 
by the predecessors of DOE. She also committed to 
responding to public inquiries, of which over 20,000 
have been received. About 10,000 of these were from 
veterans. 

President Clinton also established a Cabinet level 
Interagency Working Group, including the Secretaries 
of Energy, Defense, Health and Human Services, Vet-
erans Affairs, CIA, and Justice. All of these agencies 
are under an Executive Order to search for historical 
documents on human radiation research. The Presi-
dent has also established an independent Advisory 
Committee on Human Radiation Experiments, made 
up of technical experts. They are to evaluate cases 
where isotopes or external radiation was administered 
for the purpose of research or cases of intentional 
releases of radioactive materials to measure the effect 
on humans. 

The search has so far included 3.2 million cubic feet 
of records in over 75,000 boxes of potentially relevant 
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documents. Over 170,000 pages have been scanned 
and 150 experiments identified as of Dec. 1, 1994. The 
real number is expected to be about 300. These 
scanned materials are available on Internet. 

Why is this program important? The key is open-
ness. The Government has to dig out of a big hole. We 
are distrusted and we need to earn credibility. The 
DOE initiatives for the 21st century include: 1) main-
taining the nuclear inventory safely, and 2) cleaning up 
from the legacy of 50 years of cold war. These mis-
sions cannot be accomplished without a basic level of 
trust between the people and the DOE. The only way 
to establish this trust is to be open. DOE believes this 
approach is also good for science. Science is in 
trouble. People have to believe that scientists will 
protect their welfare. Science is a critical engine for 
our economy. We plan to use the cutting edge of 
technology (Internet) to get the information to the 
people. 

The DOE has developed a roadmap for human 
radiation information. This is available to anyone 
interested. It gives the strategy for the data search, a 
summary of how the search was done, a site-by-site 
history of the important work on human research, and 
a descriptive list of the identified experiments. The 
150 experiments, so far identified, include about 9,000 
subjects. 

The data have disclosed four research themes: 1) 
Studies for occupational radiation protection, 2) At-
oms for Peace; biomedical research, 3) Cancer re-
search: diagnostic and therapeutic, and 4) Radiation 
fallout studies, to address 1950's concerns. 

A question and answer session followed the presen-
tation of Ms. Weiss. 

Bill Mills asked about the statement of Ms. Weiss 
concerning releases to the environment to determine 
harm to people and whether any evidence of harm has 
been found from such releases? Mills said that those 
releases were to study the movement of iodine in the 
environment, not to study the effect on people. Ms. 
Weiss said that most releases were not for human 
study, but a couple of people at Hanford volunteered 
to stand in the cloud and were then counted. 

Bill Mills also raised a question on Ms. Weiss' 
statement that a distrust of Government implies also a 
distrust of scientists. He said that the American public 
has more trust in scientists and less trust in govern-
ment, because we go out with these kinds of studies 
and stir up the media. It isn't the scientists fault. Most

of these scientists were the most dedicated public 
health people you could ever find. Ms. Weiss agreed 
that the records support that the scientists were over-
whelmingly dedicated, ethical, and working with very 
high scientific standards. Mills said that he is in favor 
of openness, but he is concerned that the DOE study 
has started with a bias. 

Floyd Galpin noted that many of us are bothered by 
the fears generated by the media coverage. The DOE 
should not have been surprised by the public response, 
considering how the subject was handled. He asked if 
the initial DOE steps could have been handled differ-
ently, if DOE had anticipated the large response? El-
lyn responded that a search could have started earlier. 
Secretary O'Leary responded in a very personal way 
from her heart. 

Carol Berger noted that DOE has a wealth of infor-
mation and asked how much the study has cost? Ellyn 
said that the study is highly leveraged and funded from 
overhead without new funding. Headquarter's costs 
were about $5M for the first year. Each of the DOE 
sites have spent about $500K to $2M. 

Someone asked what other agencies are doing? 
Ellyn indicated that DOE predecessors include about 
65% of the cases, and the DOD about 30%. 

Another participant noted that Glenn Seaborg had 
said that all the money spent on the AEC's nuclear 
medicine program, and the benefits that have revolu-
tionized medicine all over the world, was worth all the 
money the AEC ever spent. But, now DOE makes it 
sound like all human radiation experiments were ob-
noxious. Ellyn said no, that is not the case. Experi-
ments are needed to advance science. We cannot 
control the press and we do not agree with the sensa-
tionalism. DOE has never said that the experiments 
were bad. However, DOE is committed to evaluating 
issues of ethics and harm. 

Someone asked how many actual effects were 
caused by the human radiation experiments? Ellyn 
said that the Advisory Committee should answer that 
question. Another person noted that the early press 
coverage indicated that these people would be com-
pensated. Do we compensate someone for doing good 
for mankind? Ellyn said that is one of the charges to 
the Committee, to determine if there were situations 
where compensation should be made. Jack Bell asked 
if the press coverage has hurt current research? Ellyn, 
said no, as far as she knows. There is no human 
radiation research now going on. 
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Radiation's 
High-Hazard Era 

Charlie Willis 
In the half-century after the discovery of x rays, 

radiation was used in ways that seem outrageous to 
modern radiation workers and health physicists. For 
example, patients were irradiated on an experimental 
basis without any laboratory results to suggest that the 
treatment might be beneficial and without the meas-
urements necessary to permit repeating the treatment 
if it were successful or to avoid it if the results were 
unsatisfactory. Doctors failed to take even rudimen-
tary precautions for themselves. Researchers carried 
radium sources in their pockets. Thomas Edison con-
ducted an experimental program, trying to illuminate 
a room with x rays striking luminous screens — with 
lethal consequences. 

Initially, this could be attributed to ignorance or the 
belief that x rays were harmless, but by 1905 most of 
the ill effects of excessive radiation exposure had been 
identified and appropriate (if crude) protective meas-
ures had been recommended. Burns and epilation 
were reported in 1896, blood vessel degeneration was 
observed in 1899. In 1901 Rollins killed animals with 
x rays. The next year cancer was found in an ulcer 
caused by x rays. A year later Heineke induced leuke-
mia with radiation. In 1904 Clarence Daily died of 
radiogenic cancer. Thomas Edison is reported to have 
said that what had happened to his assistant was tragic, 
but that appropriate safety measures had been devel-
oped so that the work could be continued ... " I would 
continue the experiments myself—but my wife won't 
let me" [1]. 

The early knowledge of the ill effects of radiation, 
even combined with the public controversy, seemed to 
have little influence on the use and misuse of radiation. 
The practices continued even after 1911 when Jogie 
reported 5 cases of leukemia in radiation workers and 
the mutagenic effects of radiation were reported [2]. 
The principal, or at least the most easily identified, 
victims of the early disregard of safety measures were 
the physicians who worked with radiation [3]. 

Members of the general public were endangered, 
injured, and killed by the lack of controls on radiation 
use before the Second World War [4, 5]. There are no 
statistics available except for select groups, particu-
larly patients, such as the mental patients at the Elgin 
State Hospital who were "treated" with radium, the 
ankylosing-spondylitis patients (some treated with x

rays and others with radium), and the children irradi-
ated to cure tinea capitis (ringworm). The inappropri-
ate exposures of the public are well known even if the 
victims cannot be identified. The most widespread 
misuse was the shoe-fitting fluoroscope. These de-
vices were to be found in almost every shoe store in 
the USA in 1940; a decade later they were rare, but it 
is reported that some persisted into the 1960s. They 
really did nothing to help determine whether a shoe fit 
properly, but they were effective at keeping children 
amused while mothers tried on shoes. 

For a number of years, the use of x rays in beauty 
shops for the removal of unwanted hair was quite 
popular. We have no idea how many amputations and 
deaths resulted from this practice, but we do know 
there were enough law suits to convince the operators 
that there were better ways to beautify. Devices and 
nostrums containing radium were quite popular until 
the alarm created by the gruesome demise of Eban 
Byers. Initially, these items posed little danger to the 
customers because radium was expensive: 
$45,000,000 per pound (10¢/Ci) in 1911. This 
changed when the Food and Drug Administration be-
gan protecting the public by requiring that the nos-
trums actually contained the radium they claimed. 

Today, it seems strange that the public controversy 
did not result in stringent controls. The reasons, of 
course, are the phenomenal changes that have occurred 
in medicine and in government. At the turn of the 
century, scientific medicine was in its infancy. It 
would be an exaggeration to say that in 1900 medicine 
had little more to offer than chicken soup and leaches, 
but the medical arsenal was quite limited. A most 
important breakthrough had occurred years earlier 
when Baron Lister convinced doctors to wash their 
hands (and to take other sanitary measures), and aspi-
rin had been invented in 1893 [6]. Nevertheless, there 
was little more scientific proof of the efficacy of the 
drugs physicians prescribed than there was of the 
commercial "patient medicines." 

In 1900, the USA had a strong claim to being "a free 
country" because the government exercised very little 
control. Great experiments and projects could be com-
pleted in far less time and with far less cost than the 
requisite "environmental studies" would take today. 
Also, there was little in the way of safety regulation; 
even workman's compensation was not initiated in the 
USA until 1908 and did not extend to all the states until 
1948. The Pure Food and Drug Act was passed in 1907 
and in 1912 the use of dangerous yellow phosphorus 
in matches was prevented by a prohibitive Federal tax, 
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but generally, neither public nor worker safety re-
ceived much Governmental attention until after World 
War II [7]. Thus, the absence of regulatory controls 
on radiation was consistent with the handling of other 
hazards at the time. 

What might be called the Golden Era of Radiation 
Risks seems to have been ended by the bad publicity 
and the legal actions of the 1930s. Certainly most of 
the radiological practices that threatened public health 
had ended before the Atomic Energy Commission 
promulgated radiation protection regulations in 1955. 

1."Mr. Edison and the X Rays," Arch. 'Vint. Ray, 8, 
pp 45 (August 1903) 

2.Morgan, Thomas Hunt, "The Origin of Nine Wing 
Mutations in Drosophila," Science, 33, pp 469-499, 
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pp 37-41, March 1976. 

4.Schubert, Jack and Ralph E. Lapp, Radiation, 
What It Is and How It Affects You. New York: Viking 
Press, 1957. 

5.Brown, P. American Martyrs to Science Through 
Roentgen Rays. Springfield, IL: C. C. Thomas, 1936. 

6.Collier, H. 0. J.,"Aspirin," Scientific American, 
209, 5, p 96, (1963). 

7.Willis, C. A., "The Unique Development of 
Health Physics," Atomic Energy Commission report 
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Teacher Training Workshop 
Individual and Corporate Sponsorship 

Carol Berger, Treasurer 

The goal of the Teacher Training Workshop was to promote an understanding of scientific and technical issues 
among school children that is based upon fact rather than upon perceptions. The cost of the workshop, approximately 
$350 per teacher, is borne by the BWC-HPS, along with funds provided by the national Health Physics Society (HPS) 
through a grant from the U. S. Department of Energy (DOE). There was no charge to the teachers for attending the 
workshop or for any of the materials provided. 

The BWC-HPS secured sufficient funding for the March, 1995 Workshop. However, in order to extend this 
initiative to as many teachers as possible throughout the coming years, individual and corporate sponsorship of the 
program is necessary. We hope you or your organization will consider becoming an individual or corporate sponsor 
of the BWC-HPS Teacher Training Workshop. 

Contributions are tax deductible, and every dollar is used to purchase instructional materials and instruments to 
give to the teachers. Your participation will be gratefully acknowledged in the instructional materials given to the 
teachers, in the BWC-HPS Newsletter, in the HPS Newsletter, and in press releases. To date, financial assistance has 
also been provided by the following individual and corporate sponsors:

Individual Sponsors 
Reginald L. Gotchy

Carol D. Berger

Dr. Bernard Shleien 

Corporate Sponsors 
H&H Associates 
(Howard Hering) 

Federal Emergency Management Agency
(Carl Siebentritt) 

CSI- Radiation Safety Training 
(Ray Johnson) 

Integrated Environmental Management, Inc. 
(Brian Kelly)
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E600 
A SMARTER WAY TO 0NITOR RADIATION. 

T
he Model E600 represents a 
new generation of multi-

purpose portable survey meters. Built-
in "smart" capabilities provide a user-
friendly design that perfectly blends 

advanced digital functions with 
traditional analog controls and feel. 

This instrument is a continuation 
of Eberline's popular E Series. Its 

advanced control functions offer users 
a powerful. light-weight instrument 
capable of meeting most monitoring 
requirements. 

Features: 

• Versatile 

• User-friendly 

•Advanced functions 

• Rugged construction 

•Accepts smart probes 

• Data logging 

• Built-in PHA

Eberline 
For 40 Years the Measurable Difference. 

A SUBSIDIARY OF THERMO I STRUMENT SYSTEMS, INC. 

Eberline Instruments 
504 Airport Road, P.O. Box 2108

Sante Fe, NM 87504-2108
(505) 471-3232 Ext. 251

Alen Brown 
North East Regional

Sales Manager/Health Physcicst

133 Stanmore Road
Baltimore, MD 21212

(410) 825-1003 
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A Note On Participation 
Howard Hering, Executive Secretary 

As you can see from the articles in this newsletter, 
many of our members volunteered to participate in the 
Teachers' Workshop. Some of the names are familiar 
because they regularly join in the Chapter's activities 
and some of them are new. 

I can report, without reservation, that a great deal of 
the success of this project was due to the participation 
of the new volunteers. Registration, moving, stacking 
and distributing training material, teaching, meeting 
with Board of Education staff, coordinating with the 
HPS, ordering material and the numerous other tasks 
could not have been accomplished without their help. 
In addition, their insights and fresh ideas proved to be 
invaluable. 

I found Suzanne Woods' perspective on education 
methodology to be stimulating and when she was able 
to convey these to the committee and then implement 
the concept in the homework assignments, the results 
were spectacular. (We hope to publish some lesson

plans in future issues.) 

Jay King's discussion of his teaching experience put 
us on track for the first day's session. 

It's a two way street. The Chapter provided a 
service which it felt was needed to fulfill its goals and 
the volunteers gained the satisfaction having gotten 
their message out and doing a job well. 

We have many projects planned for the future and 
your help is really needed. If you work with someone 
whose name appears regularly in the newsletter, ask 
them if you can help with their projects. If don't know 
anyone who is active, call any of the Executive Council 
members or committee chairs and let them know of 
your interest. Depending on the stage a project is in, 
they may need help immediately or at some time in the 
future. If you don't hear back right away, call again. I 
can guarantee that your help will be needed at some 
time, or they will pass your name along to others who 
need help. 

P.S. The Executive Council and committee meet-
ings are usually a lot of fun. 

MR. THOMAS G. HOBBS * CHP
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