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Marine Microbes and the temple of Bloom
Summary
· This unit was prepared to introduce students to microbial oceanography and has been modified for both Elementary and Middle School Students.  The lesson can be easily modified for the High School level.

· The unit can be used in sequence with ecology lessons or environmental science lessons.

· The unit can be used as a branching off point for learning about technology used to collect data (i.e. ESP, Satellite, CTD, manual collection).

Key Concepts
	Relevant National Science Standards

	Unifying Concepts and Processes
	Science in Personal and Social Perspectives
	History and Nature of Science

	Systems, order, and organization 
	Personal and community health
	Science as a human endeavor

	Evidence, models, and explanation 
	Natural resources
	Science and Technology

	Constancy, change, and measurement 
	Environmental quality
	Abilities of technological design

	Evolution and equilibrium 
	Natural and human-induced hazards
	Understandings about science and technology

	Life Science
	Science and technology in local, national, and global challenges

	Interdependence of organisms
	 

	Matter, energy, and organization in living systems
	 

	Behavior of organisms
	 


Objectives

· Students will have a basic understanding of marine microbes

· Students will be able to describe some factors affecting populations of marine microbes

· Students will be able to interpret data to draw conclusions about marine microbe populations

· Students will be able to formulate predictions about future events

· Observe and identify variables that possibly (based on observations of data) affect algal blooms.
· Record data in a chart and then create a clear and relevant graph to present the data.
· Demonstrate Presentation from each group of one ten year data set and a graph of their assigned variable to the class to show 
· Communicate results to the class through a chart, graph, and expository paper. 
Materials

· Expert groups: readings for six variables (Salinity, Temperature, ph, nitrogen, phosphates, chlorophyll, silicates), highlighters, concept maps for readings
· Computers: one per group (or one per student)
· Chart pad/ chart stand/ or poster paper
· Links to Hot-Dogs on computers
· Team Tasks: team folder, list of team tasks, individual color sheet per group, color pencils, graph paper, poster paper, calculators.

· Process Input Chart
· Miscellaneous texts/resources/posters to support student background.
Procedure
1. Intro topic through lessons “The good, the bad and the bountiful” and “Blooms gone wild” in previous days. (refer to lessons in unit) 

2. Warm-up on inquiry: students define hypothesis, prediction, data techniques (collection, presentation, analysis) create as a whole class brainstorming poster on chart paper.

3. Go over learning objectives for the day. Science and language (refer to modifications)
4. Teacher passes out instruction sheets and then demonstrates and models graphing process with one of the seven variables (or using data from a previous year) to whole class. Q/A discussion —kids sign up for “tech support” on “Parking lot/question quilt” poster if they still need help. 

5. Teacher explains team tasks—exploring website for data, go on virtual cruise and describe the activities they observe (refer to other team activities)

6. Students split into lab groups (or pre-existing lab groups) (Possible options: heterogeneous or homogeneous based on language development, etc) 
· Possible Team tasks—report/diagram on equipment/sensor used to measure particular factor, teach each other about expert knowledge, Participate in team presentation of Group Graph of one the six assigned variables/factors (each student identifies their work—color or other means), virtual cruise with a cartoon/written description, map, tests/sampling/experiments, fictional interview or bio on researcher.
7. Expert groups—students rotate in meeting with teacher for development of background knowledge in a center while their groups are completing team tasks at their lab station. Teacher uses a concept map to make sure students return to their groups with six or seven key pieces of content related to their variable (i.e.: interesting facts, why  this occurs, source, location, affects…, detected by, human impact on variable). Students return to group to teach their new knowledge to their peers who are now accountable for that information. (Salinity, Temperature, ph, nitrogen, phosphates, chlorophyll, silicates)
8. Teacher meets with groups for tech support as needed during student work time.

9. Whole class modeling of Process Input Chart by teacher with the variable that was previously graphed by the teacher. Teacher calls on students to provide input on categories in Process Input Chart (Possible method: color or number system to randomize student input with emphasis on lab team accountability for learning—students who are unsure may “put heads together” to receive team support for language).

10. Upon completion of Process Input chart and teacher roving to monitor/assist in graphing process, students complete their charts and graphs and present to the class.

11. Students create descriptive sentences in their group colors for the sentence chart to begin the writing process to create a five paragraph expository paper explaining the possible relationship between variables and the resulting growth or decline of algal blooms/populations. Students should be able to justify their conclusions and predict/formulate possible future trends. Teacher provides topic sentence and assists in rough draft process.

12. Teacher assists with mini writing centers for specific scaffolding based on student needs (or teacher observation) examples include: punctuation, support sentences, sequencing language, word choice, sentence fluency, etc.

13. Final assessment (beyond formative assessment) is based on teacher developed rubrics of demonstrated lab/inquiry skills and understanding/mastery through the writing process (or interviews/observations with 2nd language learners at beginner/intermediate level).  
Modifications

· Teacher models procedure and products (graphs) as a whole class activity.

·  Language goals: Students create a prediction of the effects of a particular variable on the system as a whole. 
· English Language Development goals. (specific to teacher needs) 
Elementary
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Welcome to HOT-DOGS ... the Data Extraction and Graphical User Interface program of
the Hawaii Ocean Time-series Project.

HOT-DOGS is a powerful, yet easy progam used to download data as well as make a
variety of plots. Vertical profiles (such as T-S diagrams) as well as Horizontal profiles (such
as time-series integrals) may be created.




Assessment
· Participation in group assignment and whole-group discussion graded based on participation rubric

· Graph accuracy based on rubric

· Clear justification of student conclusion in written summary
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Performance— students will demonstrate understanding through written, diagrammed, and oral forms.
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Product—student generated poster of data graphed to represent average range of variability for their particular factor over a ten year time span. Expository writing project for synthesizing overall results and connections.
· Assessment rubrics can be modified from rubristar or rcampus.com that are relevant to your classroom needs in terms of assessment focus on content and skills.
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Additional Resources
Please list any Web sites, books, publications, or other resources that would be helpful for teachers or students preparing for this lesson.

DIRECTIONS to ACCESS and CONVERT HOT-DOGS DATA

GOTO HOT-DOGS Website: http://hahana.soest.hawaii.edu/hot/hot-dogs/index.html
SELECT:
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Horizontal Profiles – Time Series – Bottle

Use the following example to set up the correct parameters for each variable being investigated.

EXAMPLE: TD-700 Chlorophyll a 

Year(s): 1998 – 2007

Operator: TD-700 Chlorophyll a
Station #: 2


Function Grouping: Depth




Function: Mean/StDev

Value/range: 0 – 200

Grouping: Season
Output type: text
PRESS SUBMIT

Copy and Paste the Data Set to Notepad and Save the file as “Chlorophyll a”. 

Next, open XCEL and open the Notepad file into the XCEL spreadsheet.



Select DELIMITED

Select COMMA



Select FINISH

Example of XCEL Spreadsheet:

	season
	n
	mean
	StdDev
	StdErr

	#
	#
	mg/m2
	mg/m2
	mg/m2

	1
	18
	28.307
	3.317
	0.782

	2
	20
	29.359
	5.32
	1.189

	3
	13
	26.727
	3.881
	1.076

	4
	17
	26.286
	2.899
	0.703


Change season column as follows:

1 = Spring

2 = Summer

3 = Fall

4 = Winter

	season
	n
	mean
	StdDev
	StdErr

	#
	#
	mg/m2
	mg/m2
	mg/m2

	Spring
	18
	28.307
	3.317
	0.782

	Summer
	20
	29.359
	5.32
	1.189

	Fall
	13
	26.727
	3.881
	1.076

	Winter
	17
	26.286
	2.899
	0.703


Use Chart Wizard to generate a graph illustrating the mean data for your variable:


DIRECTIONS to ACCESS and CONVERT HOT-DOGS DATA

GOTO HOT-DOGS Website: http://hahana.soest.hawaii.edu/hot/hot-dogs/index.html
SELECT:


Horizontal Profiles – Time Series – Bottle

Use the following example to set up the correct parameters for each variable being investigated.

EXAMPLE: TD-700 Chlorophyll a 

Year(s): 1998 – 2007

Operator: TD-700 Chlorophyll a
Station #: 2


Function Grouping: Depth




Function: Mean/StDev

Value/range: 0 – 200

Grouping: Season
Output type: text
PRESS SUBMIT

Copy and Paste the Data Set to Notepad and Save the file as “Chlorophyll a”. 

Next, open XCEL and open the Notepad file into the XCEL spreadsheet.



Select DELIMITED

Select COMMA



Select FINISH

Example of XCEL Spreadsheet:

	season
	n
	mean
	StdDev
	StdErr

	#
	#
	mg/m2
	mg/m2
	mg/m2

	1
	18
	28.307
	3.317
	0.782

	2
	20
	29.359
	5.32
	1.189

	3
	13
	26.727
	3.881
	1.076

	4
	17
	26.286
	2.899
	0.703


Change season column as follows:

1 = Spring

2 = Summer

3 = Fall

4 = Winter

	season
	n
	mean
	StdDev
	StdErr

	#
	#
	mg/m2
	mg/m2
	mg/m2

	Spring
	18
	28.307
	3.317
	0.782

	Summer
	20
	29.359
	5.32
	1.189

	Fall
	13
	26.727
	3.881
	1.076

	Winter
	17
	26.286
	2.899
	0.703


Use Chart Wizard to generate a graph illustrating the mean data for your variable:


DIRECTIONS to ACCESS and CONVERT HOT-DOGS DATA

GOTO HOT-DOGS Website: http://hahana.soest.hawaii.edu/hot/hot-dogs/index.html
SELECT:


Horizontal Profiles – Time Series – Bottle

Use the following example to set up the correct parameters for each variable being investigated.

EXAMPLE: TD-700 Chlorophyll a 

Year(s): 1998 – 2007

Operator: TD-700 Chlorophyll a
Station #: 2


Function Grouping: Depth




Function: Mean/StDev

Value/range: 0 – 200

Grouping: Season
Output type: text
PRESS SUBMIT

Copy and Paste the Data Set to Notepad and Save the file as “Chlorophyll a”. 

Next, open XCEL and open the Notepad file into the XCEL spreadsheet.



Select DELIMITED

Select COMMA


Select FINISH

Example of XCEL Spreadsheet:

	season
	n
	Mean
	StdDev
	StdErr

	#
	#
	mg/m2
	mg/m2
	mg/m2

	1
	18
	28.307
	3.317
	0.782

	2
	20
	29.359
	5.32
	1.189

	3
	13
	26.727
	3.881
	1.076

	4
	17
	26.286
	2.899
	0.703


Change season column as follows:

1 = Spring

2 = Summer

3 = Fall

4 = Winter

	season
	n
	Mean
	StdDev
	StdErr

	#
	#
	mg/m2
	mg/m2
	mg/m2

	Spring
	18
	28.307
	3.317
	0.782

	Summer
	20
	29.359
	5.32
	1.189

	Fall
	13
	26.727
	3.881
	1.076

	Winter
	17
	26.286
	2.899
	0.703


Use Chart Wizard to generate a graph illustrating the mean data for your variable:


Got time?

If you have time before your presentation, it would be helpful for me for you to provide

· Relevant content standards—National Science Education Standards: http://www.nap.edu/readingroom/books/nses/html/6a.html
· Science skills (using the Essential Science Skills grid on the EARTH Web site: http://www.mbari.org/earth/skills.htm
· Ocean Literacy Standards:
http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf[image: image1.png]
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