
1. After an introductory, first experimental trial and reading of primary scientific literature, guide 

students in writing a modified procedure.

○ Emphasize using appropriate scientific vocabulary.

○ Encourage students to use methods from related journals to improve procedure.

○ Remind students to be specific with numbers and measurements in their procedures.

● Connect students with locally based ecological research to find 

purpose in protecting local resources.

● Locally relevant research is memorable and meaningful 

● Practice communicating: writing procedures, explaining analysis, and 

presenting at science fairs,. 

● Authentic research requires repetition and problem solving. 

● Experiments give a variety of different outcomes to learn from. 

Since the fall of 2021, I have been developing a locally relevant marine science curriculum for juniors and seniors at Lompoc High School. My goal is to provide my marine science students with 
experiences that encourage them to appreciate our local marine ecosystems from the sandy beach to the kelp forest. Being a participant in the Authentic Research Experience for Tears program 
(ARETS@LTER) at Santa Barbara Coastal Long-Term Ecological Research Program (SBC-LTER) has given me experience with current marine heat wave (MHW) research in Dr. Gretchen 
Hofmann’s Lab. Experimenting with purple urchins, a locally relevant fisheries species, my cohort of RETs tested how MHW conditions affect sea urchin feeding preferences. Additionally, we 
investigated giant kelp zoospore germination at normal and MHW temperatures. It is exciting to be able to bring this research to my classroom so that my students can make connections with the 
current research at our local university. 

1. Provide hands-on, lab-based introduction to a research topic.

○ Students may not fully understand experimental design on the first trial. There will be 

errors.

○ Analyze the results together so students can understand the importance of accurate 

measurements moving forward.

2. Introduce students to methods from related journal articles. 

○ Ask students to highlight differences from classroom procedure and underline similarities 

to identify how classroom lab procedure could be modified in subsequent trials. 

○ Define technical vocabulary including names of species. 

How to Read, Write, and Modify Procedures Using 
Primary Scientific Literature 

1. Find locally relevant journal articles connected to topics of study in 

curriculum. 

a. Contact local scientists if necessary to obtain full article.

b. Select articles that have an abstract students can comprehend.

2. Introduce students to reading abstracts by first identifying key 

vocabulary.

a. Students select and highlight one key vocabulary term in the abstract. 

b. Discuss selections the class. 

c. Students underline what is being studied and indicate the study’s 

findings. 

Repeating this process with several abstracts related to a theme allows 

students to understand the formatting of abstracts and quickly identify the 

key terms.

Background - Marine Science at Lompoc High School and Marine Heat Wave Research

Connecting Older High School Students with Relevant Local Marine 
Ecosystem Research Through Projects

How to Bring Scientific Primary Sources 
into the High School Classroom

Why Bring Primary Sources and Scientific 
Research into the High School Classroom? 

Implementing Student Modified Procedures in the 
Classroom

Our Project: Investigating the Possible 
Effects of Marine Heatwaves on the Kelp 

Forest and Sandy Beach Ecosystem

● MHW in the North Pacific Ocean 

have been increasing. UCSB 

scientists are studying how warmer 

ocean temperatures can affect kelp 

growth and the ecosystems that 

depend on it. 

● The Dugan Lab studies how kelp 

deposited on S. California beaches 

is used by arthropods in the sandy 

beach ecosystem. During a MHW, 

certain species of kelp might have 

lower nutritional quality. These 

arthropods are an essential source 

of food for many shorebirds. 

● Using published protocols from the 

Dugan lab, students investigated 

the types of kelp beach hoppers 

prefer by providing beach hoppers 

with both giant kelp and feather 

boa kelp blades.

Student work identifies differences between methods from 
journal article and initial classroom experimental procedures 
and highlights changes to procedure for second classroom 

experimental trial

Sample abstract from marine heatwave article with example 
annotations

Beach Hopper Experiment Authentic 
Scientific Research in the Classroom

Students worked in groups of 4-5, each responsible for preparing their 

own mesocosm with sand, beach hoppers, giant kelp, and feather boa 

kelp. Four groups prepared a mesocosm with smaller beach hoppers from 

a beach east of UCSB and the other four groups prepared a mesocosm 

with larger beach hoppers from a beach west of UCSB. Kelp was carefully 

rinsed, dried with paper towel, and weighed prior to place in the 

mesocosm. After three days, the mesocosms were opened; the remaining 

live beach hoppers were counted, and the kelp was weighed again to 

determine how much kelp had been consumed by beach hoppers. A 

laboratory assistant was responsible for maintaining a control mesocosm 

to determine water loss by the kelp over the three day period. 

Students analyzed the data in Google Sheets as a class data set. First 

students determined how much kelp was consumed in each mesocosm 

taking into account the water loss observed in the control. Then students 

calculated the amount of kelp consumed per beach hopper. We are 

currently working on a procedure to calculate the amount of kelp 

consumed per gram beach hopper to account for discrepancies in beach 

hopper size. 

Melissa Moore, Lompoc High School, Lompoc, CA
Dr. Gretchen Hofmann, University of California - Santa Barbara

Sample excerpt from methods section of a journal article with vocabulary support 
for students 

2.  Complete a second experimental trial using the modified procedure

○ Emphasize to students that authentic research often 

requires scientists to test and repeat procedures.


