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Abstract 

Next Generation Science Standards 

Learning Objectives 

Activity details Curriculum inspiration 

Contact information 
 

Conestoga Valley Middle School Profile 

Melissa Hess 

Conestoga Valley Middle School 

7th Grade Life Science 

Lancaster, PA 

MS-LS2-1 Analyze and interpret data to provide 

evidence for the effect of resource availability on 

organisms and populations of organisms in an 

ecosystem. 

 

MS-LS2-4 Construct an argument supported by 

empirical evidence that changes to physical or biological 

components of an ecosystem affect populations.   

Background Information for Students 

The use of DNA in forensics has been glamorized by 

television and movies, and students of all levels are 

excited and engaged when asked to solve crimes using 

forensic evidence.  Recently scientists have been able to 

use environmental DNA (eDNA) to monitor for the genetic 

presence of aquatic organisms (Henley et al., 2006). eDNA 

can be used to indicate the presence of local species, 

invasive, endangered, and/or species that are not 

accessible through visual surveys. Students in the middle 

school setting will use eDNA as a medium to increase 

STEM (Science, Technology, Engineering and 

Mathematics) education in a Life Science classroom.  The 

purpose of the activity is to analyze real scientific data  

and illustrate how advances in technology increase our 

understanding of an ecosystem. The students will analyze 

pictures of a gel to identify invasive, endangered and local 

species in a waterway. It is hopeful that the activity will 

engage young learners, so they may be more apt to 

participate in STEM related subjects in future years 

(Hayden et al., 2011).  Application and assessment of the 

activity will be conducted at Conestoga Valley Middle 

School and Stroud Water Research Center.   

Conestoga Valley School District encompasses 56 square 

miles in Lancaster County, Pennsylvania.  The middle 

school is comprised of approximately 680 seventh and 

eighth grade students.  The student body is made up of 

33% economically disadvantaged, 3.4 % English 

Language Learners, and 12.4% students with learning 

disabilities.  

 

MH teaches 7th grade Life Science at Conestoga Valley 

Middle School. The classroom consists of an average of 

28 heterogeneously grouped students.  Each class period 

is approximately 43 minutes long and the students attend 

the class five days per week.  The Life Science curriculum 

in seventh grade consists of basic biochemistry, genetics, 

cells, ecology, and the 6 kingdoms.    The following activity will take place after students have had 

the opportunity to: 

• Identify the 4 basic  classes of macromolecules needed 

for life 

• Understand that streams are comprised of more than 

H2O molecules 

• Demonstrate their knowledge of DNA by designing a 

model  

• Apply the basic principles of heredity (Mendelian 

Genetics) 

• Describe why mutations may affect proteins by 

kinesthetically acting out the building of a protein 

Acknowledgements 
 

The authors acknowledge financial support from NSF EAR 1263212, a 

project entitled "Collaborative Research: REU/RET site - Introducing 

Critical Zone Observatory science to students and teachers".  MH was 

an RET at Stroud Water Research Center in 2014.  We would like to 

thank Dr. Susan Gill and Tara Muenz for helping to create and revise 

video and poster.   

eDNA information 

• Students will discuss the effect resource availability has 

on freshwater mussel population distributions 

• Students will use appropriate scientific tools to analyze 

and interpret data. 

• Students will collaborate and use evidence from their 

investigation to support their conclusion 

• Students will present their final conclusions to the class 

Searching for freshwater mussels in a local pond. 

During the summer of 2014, we conducted 

investigations to determine how far eDNA particles 

are transported  downstream from the source of DNA. 

We were investigating the DNA from several species of 

freshwater mussels including Margaritifera margaritifera, 

Elliptio complanata, and Pyganodon cataracta. 

1L water sample taken at stream. 

All activities can be found at http://hess.wiki.conestogavalley.org/eDNA+forensics 

Students will be in groups of 4 and their task will be to use 

eDNA surveillance to determine if Stroud Water Research 

Center has freshwater mussels in their local streams. 

Students will log on to a classroom wiki to access an 

introductory video which illustrates a plea for help to 

analyze all of the data that Stroud has collected.   

  

After watching the introductory video, students will be given 

one of 4 Scientist jobs and will watch a video to learn what 

he/she does.  The group of students will then collaborate to 

understand the terms endangered species and eDNA, 

understand the importance of mussels in an ecosystem and 

how changes to the ecosystem affect the biodiversity, and 

be able to analyze data from a gel.   

Pyganodon cataracta 

Students will load their own practice gel, and then 

analyze gels created with mussel eDNA (at Stroud), and 

present their findings to the class.  
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Pennsylvania State Standards 

3.1.7B5 Compare and Contrast observable patterns in the 

physical characteristics across families, strains, and 

species.  

 

3.1.7B6 Use appropriate tools and technologies to gather, 

analyze, and interpret data and understand that it 

enhances accuracy and allows scientists to analyze and 

quantify results of investigations. 

 

4.1.7.D: Explain how biological diversity relates to the 

viability of ecosystems. 
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