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Honors Biology


Grade 10

Unit: Microscopic World

Big Idea: While microscopic organisms are small they have a profound affect on our world.

Subconcept 2: What factors affect microscopic organisms?

Lesson: Which hand-washing methods are the most effective in controlling microbial growth (bacteria/fungus)? (A LIMSST Science Notebook format)

Date Taught:  2/3/10

Idaho Standards: 651.01 a, 652.02 b

Lesson Content Objective(s)

Students will be able to prepare and pour culture media.

Students will be able to count bacterial and fungal colonies in cultured petri dishes.

Students will be able to record data in appropriate data tables.

Students will be able to use collected data to determine the effectiveness of various hand-washing techniques.

Day 1 (This is a two day lesson)

Journal prompt: 1) How do prepare a cultured petri dish?

Day 2 

Journal prompt: 1) What are the various methods that people use to clean their hands?

2) What hand-washing technique (hwt) do you think makes your hands the cleanest?

3) Predict which hwt section of the petri dish contain the fewest colonies? the most colonies?

Lab- In this lab we will attempt to transmit bacteria/fungus from fingers using various hwt  to a culture media. After a pre-determined incubation period, we will examine the petri dishes for signs of microbial growth (bacteria/fungus). We will determine the effectiveness of the various hwt on microbial growth. 
Intended Curriculum

Lesson Content Goal(s)

1) Microbial growth can occur on a culture media (Agar).

2) Microbial growth can be visually determined by students by counting bacterial and fungal colonies in cultured petri dishes.

3) Data should be recorded in appropriate data tables.

4) Data could determine the effectiveness of various hand-washing techniques.

Guiding Questions:

1) How do you prepare and pour culture media.

2) How do you count bacterial and fungal colonies in cultured petri dishes.

3) How do you record data in appropriate data tables.

4) How do you use collected data to determine the effectiveness of various hand-washing techniques.

Implemented Curriculum

Engaging Scenario

We discussed several food contamination tragedies associated with E. coli outbreaks in several industrial food preparation sites.  We then discussed the importance of proper hand-washing techniques to personal and public safety.

Focus Question

Which hand-washing methods are the most effective in controlling microbial growth (bacteria/fungus)?
Prediction/Hypothesis (sample)

If I use alcohol based hand sanitizer 
then my hands will have fewer microbes because alcohol has been reported to have a negative effect on microbial growth.

or

I think that my hands will have less microbial growth if I use alcohol based hand sanitizer because alcohol has been shown to kill microbes.

Planning

Generally, we will examine microbial we will use various HWT’s 

Steps were copied from notes presented on the board.

Day 1

1) Discuss focus question, journal prompts, and predictions.

2) Prepare and pour culture media (Agar) into sterile petri dish.

3) Subdivide the petri dish into sections namely control, no wash, wash soap, hand sanitizer. Use lab pen lines to delineate the various sections on the bottom of the pertri dish! (the lids turn)

4) Predict / Rank the various HWT’s in terms of effectiveness in slowing microbial growth.

Rank Table



Number of Colonies (Predictions)

HWT

Day 3

Day 7

Control
    X

  X

No Wash
    X
   
  X

Wash Soap         X                   X

Hand Sanitizer  X                   X

5) Prepare a data table in science journals.

Operational Plan

Materials:  Agar, Petri Dishes, grease pencils/lab permanent pen
Methods: Day 3 & Day 7

1) Locate treatment sections in petri dish

2) In the section labeled Control, leave section untouched.

3) In the section labeled Unwashed, gently touch index finger to agar.

4) In the section labeled Washed, gently touch index finger to agar after washing hand with soap and water.

5) In the section labeled, gently touch index finger to agar after applying alcohol based hand sanitizer.

6) Incubate at ambient room temperature for 3 days.

7) Conduct a macroscopic examination of the various sections of the petri dish and tally cultures for each section in the data table.

8) Dispose of petri dishes as directed.

Data Chart

Number of Colonies (Your Data)

HWT

Day 3

Day 7

Control
   X
   
X

No Wash
   X

X

Wash Soap         X                  X

Hand Sanitizer   X                  X
Making Meaning Conference

1) Make a class data chart and supply your groups data to it.

Number of Colonies (Class Totals)

HWT

Day 3

Day 7

Control
   X

 X

No Wash
   X

 X

Wash Soap         X                   X

Hand Sanitizer   X                   X

2) Looking for patterns from the data charts

EXAMPLES

Claim





Evidence

Associate Microbial Colonies to various HWT’s

Visual Counts

Compare to Control





Visual Counts

Instruction: I claim that when _________________________________________________________, then____________________________________________________________________.

I know this because I observed ______________________________________________.

Conclusion:

Today I learned __________________________________________________________.

Originally I thought _______________________________________________________.

Reflection:

Which hand-washing methods are the most effective in controlling microbial growth (bacteria/fungus)?

While microscopic organisms are small they have a profound affect on our world.

What really surprised me about this investigation was ____________________________.

After doing this investigation, I now wonder ___________________________________.

We found ____________________, but I still want to know ______________________.

