
HEAL TH OCCUPATIONS EDUCATION 

TECHNOLOGY EDUCATION 

BIOTECHNOLOGY 

LEARNING ACTIVITY BRIEFS 

!'lif~']
ni1 n-.n Of u.v.,.1-.. 

The University of the State of New York 
The State Education Department 

Division of Occupational Education Programs 
Albany, New York 12234 



TABLE OF CONTENTS 


/ 

PAGE 

INTRODUCTION. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 


ERGONOMICS APPLIED TO AIDS FOR THE HANDICAPPED 
AND ELDERLY....................................... 3 


IMPACTS OF RESIDENTIAL USE MAINTENANCE CHEMICAL AGENTS 


EFFECTS OF CHEMICALS ON ANIMAL TISSUE BEFORE AND 


SOIL POLLUTION: IDENTIFICATION AND RECLAMATION •••••.•• 7 


HUMAN PHYSIOLOGICAL MONITORING ••••••••••••••••••••••••• 11 


ON THE ENVIRONMENT. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 14 


MATERIALS SELECTION APPLIED TO BIOTECHNOLOGY ••••••••••• 17 


SIMULATING HANDICAPPING CONDITIONS ••••••••••••••••••••• 21 


AFTER TISSUE TREATMENT •••••••••••••••••••••••••••• 25 


PLANT TISSUE CULTURE ••••••••••••••••••••••••••••••••••• 28 


/ MUNICIPAL WASTE: PREVENTION, PROCESSING, TOXICITY ••••• 32 


MICROBES AND THE ENVIRONMENT ••••••••••••••••••••••••••• 35 


APPEND IX • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3 8 


) 




) 

\ 

) 

) 

HEALTH/TECHNOLOGY CONNECTIONS 

OVERVIEW 

Among the most rapidly growing occupational clusters are 
those relating to health occupations. Careers in this field 
transcend mere custodial care, and include such diverse areas as 
bio-engineering, development of adaptive devices for the 
handicapped, and the use of new materials that are compatible 
with human anatomy. A symbiotic relationship exists between 
health occupations and technology. 

In an attempt to provide students with an opportunity to 
explore promising technical careers in the health field, a 
symposium for health occupations and technology teachers was held 
during the summer of 1987. After hearing presentations on 
applications/health-related technology, the 36 participants 
developed a series of learning 
presentations, which relate to 
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GOAL: This identifies what the student should learn from 
the activity. 

OVERVIEW: This sets the stage for 
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LEARNING ACTIVITY BRIEF 

Ergonomics Applied to Aids for the Handicapped and Elderly 

Number of Clagett Boehner (T) 
40-minute Dolores Fioritta (H) 
periods: Henry Harms (T) 
5 to 10 Dolores Pieters (H) 

SYLLABUS CONNECTIONS: 

7/8 TE T-5 How Technology Affects 
Environment 

People and the 

HOE CORE Mod Maintaining and 
Environment 

Promoting a Safe 

GOAL: 

To recognize that the elderly and individuals with handicapping 
conditions have special needs. In order for those individuals to 
have a safe, comfortable environment aids can be developed. 

OVERVIEW: 

The lives of the elderly and people with handicaps can be 
improved by well-designed products. Special aids or devices can 
help them maximize and/or maintain their potential. 

Ergonomics is the process of matching technology to human needs 
and characteristics. Ergonomic principles should be applied to 
the design of devices for the elderly and people with 
handicapping conditions. 

MATERIALS: 

motor aids: wheelchairs - manual, motorized 
walkers: full, unilateral 
crutches 
canes, including a quad cane 
orthopedic devices 
prostheses 
aids for hearing and visual impairment 
waterbased paint 
screw drivers 
wood screws 
1/4 inch graph paper 
wood block with predrilled pilot holes 
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DISCUSSION TOPICS: 

1. 	 Aging often reduces mobility and flexibility. The.elderly 
may find it more difficult to hold their bodies erect; 
joints become stiff and bones become brittle. Because aging 
decreases strength, elderly people may find it harder to 
grip things. Higher work surfaces and seats can cut down on 
the need to bend. 

2. 	 There are many handicapping conditions. Examples include 
hearing and visually impaired, intellectually impaired, and 
physically impaired. The design of aids for disabled people 
require careful study. Some examples follow: built up 
handles on eating utensils and woodworking tools can improve 
an individual's grip; aids for walking on level ground or 
stairs; devices for people who cannot walk; luggage and 
grocery carts; special seating that makes it easier to get 
up; remote control of appliances; braille overlays for 
microwave ovens; light sensor controlled faucets. 

ACTION PLAN: 

1. 	 Involve students in simulations of a handicapping condition 
such as use of a wheelchair or restricting the o3m�(fo)Tj�0 Tc 12.3 0 0 12.2309 43 503.76 Tm�491419Tj�16.605xt55 ity 0 0 1raTm�3.56 431.76 cro5.5419Tj�16.60by 0 12.3 26 239.35 528 07ition19Tj�16.60ty1 0 0 12.3 24031.76 Tm�(a 5.5 )Tj�7Tj�16.60ty1 on12.3 463.528 07ition33j�14.288i9o9�16.60ty1 on12I5imbbu5e 4tr58dworking 
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ACTION PLAN, continued 

j 8. 	 Demonstrate basic ergonomic principles by having students 
use chairs of varying 



GOING BEYOND, continued 

Demonstrate devices such as a braille typewriter, TTY, voice 
synthesizer, and programmable robot. 

Ask students to determine the measurements needed to design 
a kitchen or bathroom for a person in a wheelchair. 

RESOURCES: 

Health Occupations Education Core Curriculum 

Introduction to Technology Curriculum 

Craft, Design and Technology for GCSE (Peter Toft), Heinemann 
Educational Books, Ltd., 22 Bedford Square, London WClB 3HH 

"Miraculous Machine" by National Geographic, National Geographic 
Society, 17th and M Street, NW, Washington, DC 20036 

"Feedback" from Search for Solutions by Phillips Petroleum 
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MATERIALS, continued 

grid paper with scale that allows students to plot locations 
of pollution within simulated landfill 

Geiger counter 

chips of brick 	to simulate radioactive waste 

food coloring to simulate pcb's 

vinegar to simulate acid 

cooking oil to 	simulate oil and fats 

discarded toy wheels to simulate trash 

simple teacher-made device that allows students to pour 
water through soil samples and collect results (food 
coloring ti simulate pcb's, oil to simulate fats or oil 
pollution, vinegar (pH) signals acid pollution, Geiger 
counter to simulate radiation pollution) 

"The Technology of Trash" VHS videotape (free loan) 
available from 	Modern Talking Picture Service, 5000 Park 
Street North, St. Petersburg, FL 33709 

"Toxic Turmoil: The Silicon Valley Story" VHS videotape 
(free loan) available from Modern Talking Picture Service 

DISCUSSION TOPICS: 

1. Common soil pollutants and their sources 

Pollutants: 	 heavy metals, radioactive wastes, 
carcinogens, pesticides, pcb's, acids, 
sludge, bacteria, trash/litter, fats and oils 

Sources: 	 human beings, animals, other living things, 
production systems, construction systems, 
service systems, and transportation systems 

2. Characteristics of normal, healthy soil 

Physical: appearance, odor, texture 
Chemical: pH, presence of nitrogen, phosphorus, and 

potassium in small amounts 
Biological: bacteria, protozoa, fungi and yeast, 

nematodes, and higher organisms 
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DISCUSSION TOPICS: 

1. 	 General body systems - Review general body systems as they 
relate to cardiovascular and respiratory functions. 

2. 	 Cardiovascular monitoring - Use monitoring devices to 
measure pulse rate, blood pressure, and electrical heart 
function. These procedures can be used to diagnose 
irregularities of heart function and abnormal pressures 
within the circulatory system. 

3. 	 Temperature monitoring - Methods of monitoring temperature 
to indicate disease states or other physiological ... 
activities. 

4. 	 Respiratory status monitoring - Observation of respiratory • 
effort, timing of respiratory rate, and measure of 

respiratory volume by use of a spirometer. 


ACTION PLAN: 

1. 	 Review the cardiac system. Discuss the concept of the heart 
as a pump. 

2. 	 As an example, measure the heart's pumping action by taking 
the pulse rate. 

3. 	 Define systolic and diastolic blood pressure. 

4. 	 Measure the pressure within the blood vessels by taking 
arterial blood pressure. 

5. 	 Relate elevated blood pressure (hypertension) to 
cardiovascular dysfunction which, if unchecked, can lead to 
failure of t03.16 416.17 Tm�(5 )m�1re. 



GOING BEYOND: 

Invite an Emergency Medical Technician to demonstrate the 
use of an electrocardiogram at rest and with exercise, and 
interpret the results. 

Show a demand pacemaker implantation videotape. 

Discuss diabetes and the need for insulin. Show a videotape 
on the use of an insulin infusion pump. 

Utilize computer software to detect electrical signals 
generated during a muscle contraction. 

Discuss the use of an electroencephalogram (EEG) as relates 
to electrical brain wave impulses i308.28 533ulses impu 6412 T a 
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LEARNING ACTIVITY BRIEF 

Impacts of Residential use Maintenance 
Chemical Agents on the Environment 

Number of Tom Barrowman (T) 
40-minute Mariana Fodor (H) 
periods: James Mooney (T) 

10 	 Jane Ryan (H) 

SYLLABUS CONNECTIONS: 

7/8 TE T-5 	 How Technology Affects People and the 
Environment 

T-9 	 Technology and Society: Now and in the 
Future 

HOE CORE Mod 	 Personal Health and Wellness 

Mod Maintaining and Promoting a Safe Environment 

GOAL: 

To understand the impact of everyday use of maintenance chemical 
agents on the living organisms in the environment. 

OVERVIEW: 

Chemicals are used daily in residential environments. Most of 
these substances or agents have a lethal capability depending on 
concentration levels, modes of application, and duration of 
exposure. Some of these agents break down into different 
components at different times. Through experimentation with 
living organisms exposed to household maintenance agents, the 
students will observe the effects of these agents on the living 
organism. (Some effects are beneficial: e.g., plants fare 
better when washed with a mild detergent solution.) 
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MATERIALS: 

variety of metals: e.g., copper, brass, stainless steel, 
iron 
plastics: e.g., polyethylene, plexiglass 
fabrics: e.g., cotton, nylon, rayon, dacron 
animal skin 
mechanical fasteners: nails, screws, hinges 
metal plates and wires 
normal saline (1 tablespoon table salt to 1 quart of tap 
water) 
testing equipment: plastic trays, measuring equipment, fish 
scale 
lab equipment as needed: e.g., hammer, weights, vices 
prosthetic devices from medical doctors and/or medical 
supply companies 

DISCUSSION TOPICS: 

1. 	 Properties - Characteristics which determine the strength, 
durability, and flexibility of a given material under 
specific conditions. 

2. 	 Materials - Substances can be human-made or natural. They 
resources can exist in solid, liquid, or gaseous states. 
Shaping of materials adds to their inherent strength. 

3. 	 Testing - Methods to determine the properties, both physical 
and chemical, which exist in different materials. Tests for 
tensile, compression, and shear strengths and chemical 
incompatibility can be performed. 

4. 	 Prothesis - A device used to replace a diseased, missing, or 
damaged body part. 

5. 	 Environment - State in which a material exists. 

6. 	 Aerobic - An environment with oxygen. 

7. 	 Anaerobic - An environment without oxygen. 

ACTION PLAN: 

1. 	 Have students research history of different prosthetic 
devices including: 

a) orthopedic 
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ACTION PLAN, continued 

2. 	 List the various materials used for 





LEARNING ACTIVITY BRIEF 


/ 

Simulating Handicapping Conditions 

Number of 	 Doug Beard (T) 
40-minute 	 Anne Bishop (H) 
periods: 	 Alice Cowles (H) 
6 to 10 	 Wally Yelverton (T) 

SYLLABUS CONNECTIONS: 

7/8 TE 	 T-2 Resources Needed for Technology 
T-3 How People Use Technology to Solve 

Problems 
T-4 	 Systems and Subsystems 
T-5 	 How Technology Affects People and the 

Environment 
T-8 	 Controlling Technological Systems 
T-10 -	 Using Sytems to Solve Problems 

HOE CORE 	 Mod Leadership and Communication 
Mod Personal Health and Wellness 
Mod Overview of the Human Body 

GOAL: 

The student will develop awareness of physically handicapping 
conditions and the impact upon individuals with handicapping 
conditions and society. 

OVERVIEW: 

Individuals with handicapping conditions are integrated 
throughout our society in varying degrees. Societal perceptions 
of these individuals are often misunderstood and distorted. 

Through activities involving simulation of handicapping 
conditions, problem solving, research, and other methods, 
students will develop an awareness and appreciation of the 
challenges facing people with physical handicaps. 

MATERIALS: 

Use Safety Considerations for Handicapped Simulation 

SIGHT: goggles, tape, glasses for tunnel vision, distortion 
(blurred 



MATERIALS, continued 

LIMBS: 	 splints on fingers, restrictive devices such as straps 
and gloves, taping fingers together to limit or 
restrict movement, web thumb & index finger, crutches*, 
wheelchair*, sling, and bandages 
*Proper safety procedures need to be followed 





GOING BEYOND: 

Visit a rehabilitation center, Cerebral Palsy Center for the 
Disabled, Association for Retarded Citizens, or regional 

Developmental Center. 


Invite an occupational therapist to give a presentation. 


Give a presentation about prostheses. 


Demonstrate voice controlled devices. 


Use robotics to simulate human sensing and movement. 


Discuss complications of the handicapped. 


RESOURCES: 

Nursing textbooks 

Occupational Health and Safety - P.O. Box 7573, Waco, TX 76714
7573 

Health Professionals 

Hacker and Barden. Technology in Your World. Delmar Publishers, 





MATERIALS, continued 

gastric juices 

oxalic acid 

battery acid 

solvents: acetone, turpentine 

detergents - germicidal solutions 

finishes and paints 


TREATMENT: 

zinc oxide 

cream, milk 

liquid antacid 

lanolin 

water 

commercial cream for diaper rash 

soda bicarbonate 

industrial hand protectant 


DISCUSSION TOPICS: 

1. 	 Defense mechanisms - skin, mucous, and serous membranes are 
protective barriers. 

2. 	 Disease/injury - various diseases/injuries occur due to 
chemical alterations of the protective barriers. 

3. 	 Prevention/treatment - various chemicals can enhance the 
protective barriers and/or reduce or reverse the diseased 
state. 

ACTION PLAN: 

1. 	 Introduce notion of hazards in commonly used chemicals. 
discuss natural defenses. 

2. 	 As an example, expose various animal tissue in the lab 
setting to hazardous chemicals, protective chemical, and 
treatment type chemical. 

3. 	 Perform periodic examinations of samples and documentation 
of observations. 

4. 	 Relate tissue damage to human disease/injury. 

5. 	 Relate positive results to safe use and prevention of 
disease/injury. 

26 




GOING BEYOND: 
) 

Discuss chemical poisoning/poison control center. 


Discuss the regulations of the Occupational Safety and 

Health Act. 


Invite a guest speaker from industry or medicine. 


Have students design a similar experiment for a science/ 

technology fair. 


Discuss use of tissue for medical devices. 


RESOURCES: 

HOE Core Resource Guide 

OSHA manuals 

Pharmaceutical companies 

American Red Cross First Aid Manual 

Guest speaker: nurse, patient with tissue damage 

\ 
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MATERIALS: 

Containers: e.g., sterile bottles or jars 
Murashigo and Skoog media - (this media should have no plant 
hormones or sucrose, and normally comes without agar) 
Sucrose 
Shooting potato tubers 
Agar 
Sharp scalpels 
Methylated spirits 
Beakers to hold alcohol 
Sterile cotton swabs 
Sterile petri dishes 
Sterile water 
10% Domestos solution 
Forceps 
[rmbls 



DISCUSSION TOPICS, continued 

6. 	 Safety: Adequate safety precautions must be taken to 
ensure that tools are not heated beyond the sterilization 
temperature and the temper is not burned from the blade. 
Otherwise the blade will dull quickly and other metals will 
loose their strength and durability. 

ACTION PLAN: 

1. 	 Lecture on or discuss the introduction to plant tissue 
cultures. 

2. 	 Demonstrate the basic stages in plant tissue culture: 
a. Preparation of stock plants 
b. Initiation 
c. Multiplication 
d. Rooting 
e. Weaning 

3. 	 Demonstrate the procedure for making a potato plant 
tissue culture: 
a. Aseptic techniques 
b. Preparation and use of media 
c. Subculturing 
d. Weaning 

4. 	 Have the students make a potato plant tissue culture. 

5. 	 Observe plant development over time and perform weaning 
activity as needed. 

GOING BEYOND: 

Have students change the conditions used in their plant 
tissue cultures (e.g., no aseptic techniques, changes in 
sucrose concentrations) and observe effects on plants grown. 

Design a growth cabinet to meet certain criteria of cost, 
temperature control, and light conditions. Use electronic 
devices for these applications of control. 

Experiment with the intensity of light: Results will be 
reliable only if all plants have been cloned from the same 
parent plant. 

Compare conventional propagation techniques and tissue 
culture, with regard to cost and time. 

Calculate the number of plants that could be propagated from 
three generations of clones. 

Organize in a field trip to a local nursery where plant 
propagation takes place. 

30 




RESOURCES: 

Boodley, James W. The Commercial Greenhouse. Delmar Publishers, 
Albany, 1981. 

Dodd, John H. and Lorin w. Roberts. Plant Tissue Culture, 
Cambridge u. Press, New York, 1982. 

MacDonald, P. Plant Cell and Tissue Culture: A Laboratory 
Manual. Sprenger-Verlag, New York, 1982. 

Mantel, S.H. and H. Smith. Plant Biotechnology, Cambridge u. 
Press, New York, 1983. 

Plant Study Kit, Science Kit and Boreal Laboratories 1987-88 -. Catalog, Tonawanda, New York 14150 • 

) 
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LEARNING ACTIVITY BRIEF 

Municipal Waste: Prevention, Processing, Toxicity 

Number of Michael Doyle (T) 
40-minute Betty Low (H) 
periods: Neal Swernofsky (T) 
5 - 10 

SYLLABUS CONNECTIONS: 

7/8 TE 	 T-5 How Technology Affects People and the 
Environment 

T-8 Controlling Technological Systems 
T-10 Using Systems to Solve Problems 

HOE CORE 	 Mod Personal Health and Wellness 
Mod Microbes and the Environment 
Mod Maintaining and Promoting a Safe Environment 

GOAL: 

To understand the impact of municipal waste on the 
environment and the use of microbes to control waste and waste 
by-products. 

OVERVIEW: 

As the population increases, the ol 



DISCUSSION TOPICS: 


) 


1. 	 Bioassay - The quantitative determination of the 
relationship between a toxic agent's effect and 
concentration. 

2. 	 Leachate - The liquid resulting from a percolation 
process. 

3. 	 Isolation technique - Procedures used by people to prevent 
the spread of communicable diseases or hazardous materials 
by protecting themselves and others. Procedures include 
proper gowning and use of gloves when handling contaminated 
waste, both organic and nonorganic. 

4. 	 Processing - The combining of resources to achieve a 
desired result. 

5. 	 Toxicity - Relating to the degree of poisons in a 
living organism. 

6. 	 Incineration - the process of burning to ashes. 

ACTION PLAN: 

1. 	 Develop a prototype that will produce a toxic leachate 
(e.g., model landfill). 

2. 	 Use bioassay on obtained leachate (could be sent to lab). 

3. 	 Relate the results of #2 to drinking water contamination. 

4. 	 Demonstrate the impact on plants, animals, and humans. 

5. 	 Use methods to treat contaminated materials (sterilization, 
isolation, incineration, microbiology) or prevent materials 
from becoming contaminated. 

6. 	 Organize field trips to a sewage plant, water works, 
hospital, and/or landfill. 

GOING BEYOND: 

Spread of disease 

Habitat destruction 

Extinction of various species 

Disruption of food chain 

Economics 
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RESOURCES: 

Pharmacy text 

Microbiology text 

Bodasch and Chesebro. The Health Care Worker. Brady 
Communications Company, Inc., Bowie 1985 

Health Occupational Education Core - Resource Guide 
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LEARNING ACTIVITY BRIEF 
/ 

Microbes and the Environment 

Number of 	 Frank Darzano (T) 
40-minute 	 Michael Doyle (T) 
periods: 	 Betty Low (H) 

5 

SYLLABUS CONNECTIONS: 

7/8 TE T-5 	 How Technology Affects People and the 
Environment 

HOE CORE Mod 	 Microbes and the Environment 

GOAL: 

To understand that pathogenic microorganisms have positive and 
negative impacts on people and the environment. 

OVERVIEW: 

Microbes are all around 	us. These microscopic organisms can be 
harnessed to benefit living species; they can also cause 
undesirable effects such 	as illness. 

) 

Through activity involving fermentation processes, students will 
learn how microorganisms reproduce. This growth will be related 
to the growth and disease producing organisms. Aseptic 
techniques that inhibit pathogenic organisms will be 
demonstrated. 

MATERIALS: 

materials for bioprocessing: bread-making, yogurt, etc. 
lab equipment: glass slides and required stain, 
microscopes, culture curates 
running water and soap 
vaccine materials 

' 	 35) 



DISCUSSION TOPICS: 

1. 	 Bioprocessing A method of using microorganisms to 
manipulate biological materials. This process can be used 
to control the physical environment (e.g., eating sludge), 
create new materials (e.g., fermentation, cheese 
production), or provide for human, plant, and animal needs 
(e.g., drugs, vaccines, pesticides). 

2. 	 Disease Pathogenic organisms can cause dysfunction of 
living organisms. Natural defenses, vaccines, antibiotics, 
and special therapeutic methods may be used to help the 
living organism to inhibit or prevent the effects of the 
pathogenic organisms. 

3. 	 Aseptic technique - Aseptic technique is used by people to 
kill disease producing microorganisms and thus prevent 
spread of infection by protecting themselves and others. 
Procedures include proper hand-washing and disinfection. 

ACTION PLAN: 

1. 	 Introduce notion of multiplication of microorganisms. 
(Discuss concept of Exponential growth.) 

2. 	 As an example, make cheese, bread, and yogurt 
(fermentation). 

3. 	 Take periodic specimens 



GOING BEYOND: 

Discuss germ warfare - the potential exists for governments 
to commit vast resources to research 



APPENDIX 


Health/Technology Technical Updates 

GOAL: 

To stay 
happen. 

abreast of new Biotechnological developments as they 

OVERVIEW: 

Biotechnological 
inventions influence 

devel
the 

opments, 
present 

events, 
and future 

discoveries, 
of progress 

and 
and 

career opportunities. Review of valid, creditable, and current 
literature will keep students and teachers up to date on 
biotechnical developments. 

RESOURCES: 

National Geographic Index (e.g. Bio-Med Technical Equipment
June 1986 issue) . National Geographic Society, Washington DC 
20038. 

Fortune Magazine weekly Geogra.944 497.76 Tm�5-�/TD <</MCID 132tune 
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