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Goals: 
TCI Goals:

1.	 Raise awareness of career pathways and opportunities in public health.
2.	 Increase exposure to real-world public health via hands-on experience.
3.	 Develop an understanding of the critical relationship between current middle school 

(6-8) curriculum and students’ future careers in laboratories.

Students will be able to understand the effects pH, dissolved oxygen, turbidity and 
temperature has on four specific species of benthic macroinvertebrates, one fish species and 
one mollusk species. Students will also be able to understand how water quality affects their 
lives.

Understandings:	

•	 Water quality is oneof the pillars of 
overall human health.

•	 Water quality is one of the pillars of 
study and testing at the State Hygienic 
Laboratory (SHL) at the University of 
Iowa.

•	 Benthic macroinvertebrates are essential 
for determining water quality of an 
aquatic environment.

•	 There are species of macroinvertebrates 
that may indicate good water quality of 
an aquatic environment, and there are 
species that may indicate bad water 
quality.

•	 The State Hygienic Laboratory has many 
community partners to help test Iowa’s 
aquatic environments such as the DNR 
or IOWATER (volunteer water testing 
database).

•	 There are specific parameters measured 
when checking the water quality of an 
aquatic environment.

•	 When the specific parameters are 
measured, those parameters must meet 
the standards of aquatic life and must 
be maintained.

Essential Questions:

•	 Why is water quality important?
•	 Who is involved in water quality monitoring?
•	 How does water quality affect me?
•	 What is a benthic macroinvertebrate?
•	 What is good water quality versus bad water 

quality?
•	 How do you change the water quality of an 

environment?
•	 What is the State Hygienic Lab?
•	 What is the State Hygienic Lab’s role in Iowa?
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Students will know…
•	 The optimal levels of pH, dissolved oxygen, temperature and turbidity for four specific 

benthic macroinvertebrates, one fish species and one mollusk species found in Iowa, as 
well as optimal levels for those parameters for all aquatic life.

•	 How the SHL tests these parameters and what the parameters mean to the students’ 
health.

Students will be able to…
•	 Interact with each other to solve the scenario on whether their invertebrate or fish 

survives in its environment or not.
•	 Share their findings with other students and discuss water quality topics that relate to 

them.
•	 Understand how the SHL is involved in water quality.
•	 Understand how water quality affects their health and community.

Performance Tasks:
•	 Scientific inquiry
•	 Scientific negotiation
•	 Reflection

Learning Activities and Planned Lesson Instruction:
•	 We are targeting the following Iowa Core science standards:

o	 MS-LS-1
	Analyze and interpret data to provide evidence for the effects of resource 

availability on organisms and populations of organisms in an ecosystem.
o	 MS-LS-4D

	Construct an argument supported by empirical evidence that changes to 
physical or biological components of an ecosystem affect populations.

•	 Interactive activity with four specific benthic macroinvertebrate species, one fish 
species and one mollusk species which have their tolerances of pH, dissolved oxygen 
concentration, temperature and sediment sensitivity indicated along with optimal levels 
for all aquatic life indicated on a graphic. There is a lab notebook sheet to help record 
the student’s findings and measurements throughout the activity. For early finishers, there 
are four wild card scenarios that can be added to the activity for supplemental learning 
as well as discussion.
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Dissolved oxygen (DO):

•	 0-2 mg/L: not enough oxygen to support life.
•	 2-4 mg/L: only a few fish and aquatic insects can survive.
•	 4-7 mg/L: good for many aquatic animals, low for cold water fish.
•	 7-11 mg/L: very good for most stream fish/insects.

Temperature:

•	 Maximum temperature for warm water life is 27 C° 
(80.6 F˚).

•	 Maximum temperature for cold water life is 20 C° (68 
F˚).

Turbidity/clarity (sediment concentration):

pH (acidity):

Turbidity:

•	 Amount of cloudiness/haziness of a fluid caused by particles (like smoke or fog in the air) which is referred to 
as sediment

Dissolved Oxygen (DO):

•	 Amount of oxygen present in water (measured in milligrams per liter)

http://extension.usu.edu/waterquality/whats-in-your-water/aquatic_macroinvertebrates (water quality standards)

https://programs.iowadnr.gov/bionet/ (aquatic macroinvertebrate specifics)

http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/IOWATER/Library (water quality in Iowa)
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State Hygienic Laboratory (SHL): www.shl.uiowa.edu Under Education/Training check out “Did You 
See That?” game and also “Opportunities”
SHL Education and Training Resources: http://www.shl.uiowa.edu/edtrain/  
Association of Public Health Laboratories (APHL): www.aphl.org
APHL Careers: www.thatssick.org
IOWATER: http://www.iowadnr.gov/Environmental-Protection/Water-Quality/Water-Monitoring/IOWATER
Iowa Department of Natural Resources (Water Quality Monitoring): http://www.iowadnr.
gov/Environmental-Protection/Water-Quality/Water-Monitoring
National Institute of Health Office of Science Education/SEPA: http://science.education.nih.
gov/  
National Institute of Environmental Health Sciences: www.niehs.nih.gov/health/scied/index.cfm 
Centers for Disease Control and Prevention: www.cdc.gov
CDC Educational Resources: http://www.cdc.gov/careerpaths/k12teacherroadmap/index.html
Environmental Protection Agency: http://www.epa.gov/students/index.html 
National Science Teachers Association:  www.nsta.org
National Laboratory Day: www.nationallabday.org/
U.S. National Library of Medicine (NLM): toxtown.nlm.nih.gov/ and NLM: toxmystery.nlm.nih.gov/
Abbott - Labs Are Vital: www.labsarevital.com
Public Health Job Career Finder: www.publichealthjobs.net
Pfizer Guide to Careers in Public Health: www.pfizercareerguides.com 
Centers for Disease Control and Prevention Zombie Apocalypse: http://blogs.cdc.gov/
publichealthmatters/2011/05/preparedness-101-zombie-apocalypse/
Association of State and Territorial Health Officials: www.ASTHO.org
American Society for Microbiology: www.asm.org 
Environmental Protection Agency: www.epa.gov 
U.S. Dept. of Agriculture: www.usda.gov 
U.S. Geological Survey: www.usgs.gov 
American Water Works Association: www.awwa.org 
National Ground Water Association: www.ngwa.org 
Water Environment Federation: www.wef.org
Siemens Foundation: www.siemens-foundation.org 
Project Lead The Way Biomedical Sciences: https://www.pltw.org/our-programs/pltw-biomedical-
science

RESOURCE LINKS





The University of Iowa prohibits discrimination in employment, educational programs, and activities on the basis of 
race, creed, color, religion, national origin, age, sex, pregnancy, disability, genetic information, status as a U.S. veteran, 
service in the U.S. military, sexual orientation, gender identity, associational preferences, or any other classification 
that deprives the person of consideration as an individual. The university also affirms its commitment to providing 
equal opportunities and equal access to university facilities. For additional information on nondiscrimination 
policies, contact the Director, Office of Equal Opportunity and Diversity, the University of Iowa, 202 Jessup Hall, 
Iowa City, IA, 52242-1316, 319-335-0705 (voice), 319-335-0697 (TDD), diversity@uiowa.edu.

State Hygienic Laboratory
at the University of Iowa

Iowa’s Environmental and Public Health Laboratory
www.shl.uiowa.edu


