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LEARNING CONTEXT

Purpose or Focus of Experience

1. Provide a "hands-on" inquiry-based learning experience to link medical hygiene practices with evidence from microbiology.

2. Ensure that students learn about handling microbes by using some of the standard methods from microbiology laboratories.

3. Provide the opportunity for students to relate nursing, science, technology, and ELA skills.




Connections to Commencement-Level Learning Standards

MST Standard 1 - Analysis, Inquiry, and Design

Scientific Inquiry #1

The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing, creative process.

Students will coordinate explanation of the natural world at different levels of scale, points of focus and degrees of complexity and specificity and recognize the need for such alternative representation of the natural world.

Working in cooperative learning teams, students will develop a set of explanations for the presence of bacterial populations in the microenvironment beneath the human fingernail. They will develop hypotheses for ways to drastically reduce or temporarily eliminate the bacteria, based on their understanding of the microenvironment under human nails.

Scientific Inquiry #2

Beyond the use of reasoning and consensus, scientific inquiry involves the testing of proposed explanations involving the use of conventional techniques and procedures and usually requiring considerable ingenuity.

Students will devise ways of making observations to test proposed explanations and carry out a research plan for testing explanations, including selecting and developing techniques and recording observations as necessary.

Cooperative learning teams will test their proposed explanations by using bacteria as indicator organisms, using conventional microbiology techniques and student-designed procedures for experimental and control cultures that will evaluate several student-designed nail hygiene procedures as experimental variables.

Scientific Inquiry #3

The observations made while testing proposed explanations, when analyzed using conventional and invented methods, provide new insights into phenomena.

Students will assess correspondence between the predicted result contained in the hypothesis and the actual result and reach a conclusion as to whether or not the explanation on which the prediction was based is supported. Based on the results of the experiment and through public discussion, students will revise their explanation and contemplate additional research.

Cooperative learning teams will observe their experimental cultures using both subjective and objective means. They will analyze their observations to gain new insights into how bacteria populations provide evidence about the effectiveness of their experimental hygiene techniques by stating why the experimental and control cultures are different from or similar to one another. They will present verbal reports to the class and include explanations of successes, failures, and ideas for additional research to refine their studies.

 

MST Standard 2 - Information Systems

Information technology is used to retrieve, process, and communicate information and as a tool to enhance learning.

Students will understand and use the more advanced features of word-processing software.

Students will use Microsoft Word® to write an infection control procedure that incorporates their observations and analyses from the learning activity. They will format and add graphics to their writing to ensure that it is professional in appearance.

MST Standard 4 - Science

The Living Environment #6

Living organisms depend on each other and their physical environment.

Students will explain factors that limit growth of individuals and populations.

Students will explain orally and in writing what factors in the microenvironment beneath the fingernail are favorable for the growth of bacteria and how these bacteria rely on human hygiene habits (or lack thereof) for their survival.

 

MST Standard 5 - Technology

Technological tools, materials, and other resources should be selected on the basis of safety, cost, availability, and appropriateness.

Students will select appropriate tools, instruments, and equipment and use them correctly.

Students will demonstrate that they can use the standard tools and procedures that are used in microbiology laboratories to support their work in testing hypotheses.

 

ELA Standard 3 - Language for Critical Analysis and Evaluation

Listening, reading, speaking and writing to analyze and evaluate experiences, information, and issues requires using evaluative criteria from a variety of perspectives and recognizing the difference in evaluations based on different sets of criteria.

Students will evaluate and compare their own and others' work with regards to different criteria and recognize the change in evaluations when different criteria are considered to be more important.

Students will listen critically to the presentations by the cooperative learning teams and ask questions regarding experimental design, the rationale behind measurements, and the process by which the learning team reached its conclusions. They will participate in an open discussion of ideas for additional research and give oral explanations of their thoughts. They will write an infection control procedure that relates their new knowledge of microbiology to health care hygiene requirements.

 

CDOS Standard 2 - Integrated Learning

Integrated learning encourages students to use essential academic concepts, facts, and procedures in applications related to the world of work.

Students will use academic knowledge and skills in an occupational context and demonstrate the application of these skills.

Students will demonstrate their understanding of the relationship among microenvironments, bacterial populations, nail hygiene, and infection control procedures by writing an infection control procedure that is defensible based on their observations from their experiment, their subsequent class discussion, and their existing knowledge of the health care field.

Essential Questions

1. How do the interrelationships between medical hygiene and microbiology contribute to improved health care?

2. Why do nursing problem solving techniques mirror the scientific method?

3. Why is it important to understand the relationship between micro and macro environments?

Content Knowledge: Declarative, Procedural

	PRIVATE
 Declarative - Students will…
	Procedural - Students will…

	· State the three principal shapes of bacterial cells, including the group that is most resistant to modern antibiotics.
	· Demonstrate their understanding of microscopic perspective.

	· State the steps of the scientific method and tell how those steps relate to the steps of the nursing problem solving process.
	· Develop a hypothesis and write a procedure for testing it.

	· State the characteristics of the microenvironment that exists associated with the human fingernail. 
	· Demonstrate effective safety techniques for experimental microbiology.

	 
	· Demonstrate skills in analyzing results, presenting their work to a group, and discussing the positive and negative aspects of their experimental designs. 

· Write an infection control procedure for fingernail hygiene.


  Procedure

Teacher Preparations

1. Order supplies from a biological supply company as follow:

· 4-5 pre-sterilized disposable plastic Petri dishes (bacterial culture dishes) for each student team. For optimum hands-on work, the best teams are pairs of students, except in classes with an odd number of students, where a team of three will be required. 

· Bottles of prepared, sterile nutrient agar. These will need to be held in a refrigerator at 0-2 C. (32-34 F.) until needed. 

· Sterile Q-tips® (1 for each Petri dish)

2. Assemble other supplies

· Play-Doh® or similar soft modeling material 

· Chlorine bleach solution (e.g., Clorox®) 

· Latex or vinyl examination gloves 

· Paper towels 

· Safety glasses

3. Prepare the culture plates 2-3 days before the learning experience. You will need a lab bench or preparation table with a gas burner (Bunsen-type burners are the most convenient), a water bath in which to melt the agar, pre-sterilized plastic Petri dishes, and the bottles of sterile nutrient agar. Prepare one extra culture plate that can be passed around to let the students touch the sterile agar and satisfy their natural curiosity about the material on which the bacteria will grow.

(a) Place the bottles of prepared agar in a water bath and heat the water to its boiling point. While the agar is melting, prepare the pre-sterilized plastic Petri dishes. Remove them from their plastic wrapper(s), being careful not to open the lids. Line them up on the edge of your lab bench or preparation table.

(b) Keep the water boiling until the agar in the bottles is melted. Then remove the bottles from the boiling water and set them aside to cool. Allow the agar to cool until it reaches 45 C. (113 F.) This is cool enough to prevent excessive condensation on the lids of the Petri dishes and still warm enough to allow the agar to flow.

(c) Remove the cap from one bottle. Holding the bottle at a slight angle, pass the mouth of the bottle through the gas flame to kill any bacteria that might be on the rim of the mouth. Then lift one edge of the cover lid of the first Petri dish just high enough to allow you to pour agar. Pour enough agar to cover the bottom of the dish (between 10 and 20 ml., if you are more comfortable with using exact measurements). Lower the cover into place, pass the mouth of the bottle through the gas flame, and repeat the process until all of the dishes are poured. Wait until the agar solidifies and then place the dishes upside down for 24 hours at room temperature to allow water condensation on the lids to evaporate. Store the dishes in a refrigerator until a few hours before the class; then remove them and allow them to come up to room temperature.

4. Have 3-4 containers of modeling clay or Play-Doh® ready for the class session.

5. Have an incubator ready and calibrated for 37 C. (98.6 F.). If an incubator is not available, the inoculated plates may be placed in a warm room for a few days. Using an incubator will reduce the time for bacterial growth from 72-96 hours to ~24-48 hours.

6. HAZARD CONTROL: Ensure that safety equipment is on hand: latex or vinyl gloves, safety glasses, disinfectant solution (5% Clorox® or similar chlorine bleaching solution in water is sufficient), paper towels to wipe down surfaces, and tape to hold Petri dish covers in place after the students inoculate them. CAUTION: since pathogenic organisms might be part of the various populations of bacteria that grow on the agar in the Petri dishes, disinfect the cultures after the learning activity is over. A simple and effective way to do this is by soaking the cultures in a 20% Clorox® or similar chlorine bleaching solution overnight. The disinfected culture dishes can be drained, placed in a heavy, sealed polyethylene bag, and placed with normal trash for disposal. Although it is not a hazard, the odor that bacteria produce as they decompose the culture medium may be offensive to some people. Ensure that the inoculated cultures are kept in an area with some ventilation. 

7. Prepare overhead transparencies that compare the steps in nursing problem solving with the steps in the scientific method.

8. Prepare the learning guide in Attachment 1. Since this is in HTML format, you may wish to copy/paste it into your word processor and adjust margins and tabs to create a better layout.

9. Check your stationery supplies for the students' presentations on Day X+1 to ensure that you have blank overhead transparencies, poster board, felt-tipped markers, etc. to give your students a selection of techniques to present their results.

Teacher's Guide for Students' Learning Activities 

Day 1

1. A good way to introduce this lesson is to discuss the issue of bacterial resistance to antibiotics with your class.

a. Write the word "Superbug" on your board. Ask your students to define this as it might relate to hospital care.

b. Discuss the killer that stalked babies in the preemie ward at Westchester County Medical Center in 1995 (vancomycin-resistant enterococcus, or VRE). The article is shown on the Resources section of this LE.

c. Prepare an overhead transparency with this quote and use it to start the lesson:

A Warning from the Discoverer

"The greatest possibility of evil in self medication is the use in too small doses so that instead of cleaning up infection, the microbes are educated to resist penicillin, and a host of penicillin-fast organisms is bred out which can be passed on to other individuals and from them to others until they reach someone who gets a septicemia or pneumonia which penicillin cannot save."







Alexander Fleming, 1945

d. Ask your students who Alexander Fleming was. If no one knows, explain his importance as the discoverer of penicillin antibiotics. Then ask them to interpret his statement.

e. Discuss with your students how good hygiene in health care helps to decrease the need for antibiotics.

2. Give your students the learning guide from Attachment 1.

3. Review the learning objectives with the whole class, asking questions to ensure that they understand.

4. In a question-answer-lecture format, review the concepts of environment and environmental factors (biotic and abiotic). Discuss the concept of microenvironments, which may be new to the students. Ensure that they can state both biotic factors (students' own living tissue, bacteria populations, fungal populations, food from organic material that collects under the edge of the nail) and abiotic factors (warmth, moisture) that may be found under the leading edge of the fingernail.

5. Divide the class into cooperative learning teams and have them complete activities 1, 2, and 3 on the activity sheet. This is a wonderful opportunity to circulate among the students, evaluate learning as you listen to students' discussions, and ensure that everyone is ready for the lab experience. The size scale for item 3 is 3 meters = 1 millimeter. The bacterial cells, which are ~5 micrometers, should be ~15 mm (0.6 inches) in length.

6. Call the class together and review the size scale to ensure that all students understand the relative size of bacterial cells.

7. Using the overhead transparencies, explain the scientific method and the nursing problem-solving method. Ask a few students to come to the projector and mark the links between the two methods.

8. Continue on to activity 4 on the student learning guide. This part is quite flexible and open. You may need to review the concepts of experimental controls and variables. Each team is responsible for preparing its own procedure. You may wish to approach this by using one of the three strategies shown below, depending on your students and your class management philosophy.

a. Let them make their own mistakes and successes in designing the experiment, and use the team presentations as a mechanism for your students to reflect on their experiments and discuss changes if they were to do it again. 

b. Give each team enough guidance to ensure that they will be successful in every way. 

c. Select some middle ground depending on your knowledge of student needs and what concepts most need to be reinforced in your program.

9. Ensure that the students use appropriate safety gear, as discussed in Teacher Preparation item 5 above, inoculate their dishes, accurately label each culture, and place them in the preheated incubator. Have one team make up a sign on 8-1/2" x 11" paper to notify others that there is an experiment in progress, the dates of the work, and who is responsible for the incubator (or lab area where the cultures will be left if an incubator is not available). Post the sign on the incubator door or other conspicuous location.

10. Remind the students to check their cultures daily.

Day 2

If necessary, complete items 7-9.

Day 3…Day X (X should be no more than 6.)

Ensure that students check their cultures in the incubator. If discrete colonies are visible, turn off the incubator or move the cultures to a cooler location to slow their growth and schedule an observation and recording day for the following day.

Day X

1. Have the student teams don protective gloves and safety glasses, remove their cultures from the incubator, and take them to the teams' work stations.

2. Circulate among the teams as they evaluate the cultures and record the data. Principal data should be the number of colonies or the density of colonies on the culture plates; students may also wish to classify the colonies by physical characteristics: color, visual texture, etc.

3. As you circulate, help the students to determine how they can interpret their results, based on the procedures that were used when they inoculated the plates.

4. Pass out blank overhead transparencies, felt-tipped markers, and other supplies to the students and instruct them to prepare their verbal reports for the next day. 

Day X + 1

1. Have each team report their results to the entire class. Provide an opportunity for questions after each team finishes.

2. Assign item 7 on the student activity sheet and set a date for completion that is compatible with your normal class requirements. This culminating activity should allow students to communicate their understanding of the bridge between the worlds of experimental science and day-to-day health care.

INSTRUCTIONAL/ENVIRONMENTAL MODIFICATIONS

Students with reading challenges: Pair with a student who is a capable reader; spend extra time with that team to ensure that the challenged student can succeed.

Students with general learning challenges: Discuss this project in advance with the student's resource teacher. Ensure that the resource teacher understands the activity well enough to provide the student with proper additional support.

Students with vision challenges: For partially sighted students provide hand lenses, dissecting microscopes of 10-20X magnification, and/or microvideo equipment to allow students with limited vision to participate. Students who are blind may be paired with a sighted student who can assist the blind student to touch the culture dishes and the sterile agar and relate to the blind student the conditions of the cultures after incubation.

Students with movement diversities: Students with movement coordination needs may be paired with other students as described above.

TIME REQUIRED & PROCEDURE OUTLINE

Day 1: Compare nursing problem solving with scientific method, review ecology concepts that are relevant to this LE, develop procedures, inoculate cultures. (120 minutes)

Teams work based on items 1-3 in Attachment 1.

Teams work to develop experimental procedures.

Teacher reviews safety instructions for handling bacterial cultures.

Students inoculate culture plates according to student procedures (could be done on Day 2; adjust the schedule accordingly).

Day 2: Students inoculate culture plates if not done on Day 1. (30 minutes)

Day 3: Students check on plates for bacterial growth (if visible colonies of bacteria are present, plan to go to Day X activity and adjust the schedule accordingly). (10 minutes)

Day 4: Students check on plates for bacterial growth (if visible colonies of bacteria are present, go to Day X activity; and adjust the schedule accordingly). (10 minutes)

Day X: Detailed examination of culture plates, data recording, preparation for presentations on day X + 1. (30-40 minutes)

Day X + 1: Teams present their results to the class. (40 minutes)

Assignment Due Date: (Determined by the teacher.) Students submit their individual written procedures for nail hygiene, based on the final instructions in Attachment 1.

RESOURCES

These resources are primarily of benefit to those of you who may want to go beyond this basic learning activity or review your microbiology techniques.

http://www.protocol-online.net/molbio/Bacteria/bacteria_culture.htm This has some good basic procedures for bacteriology.

http://www.sciam.com/1998/0398issue/0398levy.html This is an article from Scientific American about the issue of antibiotic-resistant bacteria

Jensen, Marcus M., Wright, Donald N., and Robison, R. A. Microbiology for The Health Sciences, Fourth Edition. Prentice Hall, 1996.

Woolverton, C. J. Experimental Microbiology, Second Edition. Morton Publishers.

 ______. "Hospital Superbugs - Physician, Wash Thyself, and Other Medical Safety Tips."  U. S. News and World Report, February 17, 1997: Volume 122, Issue 6, pp. 64-66.

ASSESSMENT PLAN

 Madison-Oneida BOCES Science Integration

Scoring Rubric for Culminating Experience - A Written Nail Hygiene Procedure

	PRIVATE

	Relating science experience to professional nursing
	Mastery of scientific principles in the report
	Writing logically and using science vocabulary properly
	Following nursing supervisor’s guidelines

	6
	Fully understands how the topic relates and can apply the knowledge
	Demonstrates excellent knowledge of the scientific principles used in the activity.
	Presents all ideas in a clear and consistent manner; demonstrates definite mastery of vocabulary 
	Follows guidelines perfectly

	5
	Understands how most of the topic relates with an occasional minor omission
	Demonstrates mastery of most principles with only an occasional error
	Presents nearly all ideas in a clear and consistent manner, with occasional errors in vocabulary
	Follows guidelines well with an occasional minor departure

	4
	Understands the relationships but misses one or more key points
	Demonstrates mastery of slightly more than half of the principles
	Presents some key ideas clearly and correctly; vocabulary adequate
	Follows slightly more than half of the guidelines well

	3
	Experiences some difficulty; understands less than half 50% of the relationships
	Barely adequate; understands less than half of the key principles
	Presents a few ideas clearly and correctly; has slight grasp of vocabulary
	Only follows a few guidelines 

	2
	Limited understanding of one or two relationships
	Poor mastery but understands at least one principle
	Often confuses ideas or presents them incorrectly; very rarely uses correct vocabulary 
	Understands guidelines but usually does not follow them

	1
	Cannot relate science to nursing
	No mastery
	Demonstrates no ability to organize ideas clearly; has no knowledge of correct vocabulary
	Unable to properly follow guidelines


 

RUBRIC SCORE: __________
 

GRADE: ___________

LPN report.doc

  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

REFLECTION

Our nursing instructor and I decided to teach this lesson as a team. We used the student learning guide as our outline and facilitated the lesson by means of a three-way conversation among our students and us. Lecture material was held to an absolute minimum, and we spent most of our time with the cooperative learning teams to ensure that everyone was on the same level of understanding. Our principal goals were to demonstrate that scientific investigation has real relevance to the nursing profession and to raise our student's awareness of the ubiquitousness and persistence of bacterial life in a particular microenvironment that is quite literally at their fingertips.

Our experience with this learning experience indicates that it is a strong technique for helping students learn how science relates to the actions of health care professionals. It is also a way to expose nursing students to techniques that are used in hospital pathology laboratories' microbiology departments. As a result, students gain direct experience that makes them aware of an another career direction within the health care disciplines, and have an opportunity to use their new knowledge in a "real life" scenario. This LE is now part of our Licensed Practical Nursing curriculum.

  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ATTACHMENT 1

WHAT’S GROWING AT THE TIPS OF YOUR FINGERS?

…IN ADDITION TO YOUR NAILS?

Name: __________________________________

 Date: _________

Team Members: _______________________________

_______________________________

 Your Learning Objectives:

1. Understand one way that the science of ecology relates to the science of medicine.

2. Design an experiment to find out what lives in the microenvironment that is actually "right at your fingertips".

3. Link the results from your experiment to your work habits as a professional nurse by writing a nail-washing procedure based on what you learned from your experiment.

Instructions for Learning Teams:

Participate in the class discussion with your science and nursing teachers and take notes.

You will work in learning teams for most of this study. You and your team need to do the following:

1. Review the terms environment and microenvironment with your team. Using the space below, define the terms.

 

2.
Review the properties of microenvironments with your group and then write below the properties of the microenvironment underneath a human fingernail (single words or short phrases):

3. Now, time for imagination! Your fingertip is as wide and tall as the back wall of the classroom! The ceiling overhead is your fingernail! How big would bacteria be on this size scale? Use Play-Doh® to model the three general types of bacteria: rods (bacilli), spheres (cocci), and spirals (spirilla, etc.) in the proper scale.

4.
Your teachers will review the materials that are available to help you learn about the living organisms that love to live in the environment under the tips of your fingernails. What is your job? Write an experimental procedure for discovering "who is living there". As part of your procedure, see if you can add any steps to your experiment to find out how to change the microenvironment to make it is less favorable for organisms.

a. Check the "Things to Consider" and discuss what you want to do as a team. 

b. Then write your team’s procedure in the "Materials and Methods" section on page 3.

Things to Consider:

a. Some materials will be ready for you to use: sterile Petri ("pea-tree") dishes with nutrient agar in them and sterilized cotton swabs. Any other materials will depend on how you decide to carry out the work.

b. For comparison purposes, a good scientific or medical experiment always makes sure that one thing in the procedure is kept in an unchanged condition. This is called an experimental control. Example: In a study of a new drug to control acne, one group of people is given the real drug. Another group (the control group) is given a placebo (a pill or injection that looks like the real thing but is made of colored water, sugar, or some other harmless material). Discuss your control with your science teacher.

c. A good experiment also has variables that are the things you will change. What things might you do to your nails to see if you can "make them clean enough" for medical purposes? How will you take samples from underneath the tips of your nails and place them on the medium in the bacteria culture plate?


5. Materials and Methods: (If you need more space to write, use a separate sheet of paper.) Remember that a procedure in science is the same as a procedure in medicine…it has to be written so someone else can duplicate your work!

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

 6. Tomorrow: TEAM RESULTS - Be prepared to discuss the following in front of your class.

a. What were the results of your experiment? 

For example: What did you observe? How did your procedure either affect or not affect what you observed? What would you have done differently if you could do it again?)

b. Discuss your results on a separate sheet of paper and turn it in to your nursing teacher by __________. The results may be hand written or typed.

 INDIVIDUAL ASSIGNMENT: (after #5 is complete)

 7. Congratulations! You are now a practical nurse at the (Name of your School) Healthcare Center!

· Your nursing supervisor has given you an assignment to write a new section for the Infection Control Policy and Procedure Manual. 

· Your section must explain the policy, procedure, and rationale for hand and fingernail hygiene. 

· Your supervisor expects you to be thorough and anticipates that you will need to provide at least at two pages of information. 

· Based on your training and your experience with this activity at (Name of your school), what will you say and how will you support your statements? 
· By the way, your supervisor will use this information as part of your annual nursing performance evaluation, so it will help or hurt your professional reputation. She also insists that her nurses use clear, understandable English in all of their written materials.

Your nursing supervisor uses the attached guide, called a rubric, to evaluate the quality of her nurses’ writing.

She needs your work by _________________________.

