STUDENT WORKSHEET

THE BIG QUESTION

A SELF-GUIDED RESEARCH PROJECT
For use with the Observation section of GULF WATCH ALASKA: THE MYSTERY OF THE BLOB

Overview: When Gulf Watch scientist Kathy Kuletz first became aware of the problems Alaskan
seabirds were experiencing during the 2014 - 2015 season, she had to research and investigate all of
the available information about the seabirds to begin to understand what was happening. Before
beginning any project, it is important to spend time investigating information about the projectin
order to understand what is still unknown. In this activity, students will have the opportunity to
research more about data collected by scientists to determine the cause of the die-off by generating
their own scientific questions about what might be happening in the Gulf of Alaska ecosystem.
Students will then take the information from the scientist interviews and other information they
discovered to build a scientific research poster that makes a claim supported by data and its
interpretation.

Learning Objectives:
The student will:

e Relate the information learned from the Observation section to generate their own scientific
questions about the cause of the murre die-off.

e Engage in inquiry to gather evidence that scientists collected related to these questions, and
gain a deeper understanding of ecosystem connections

o Take the information gathered through their research and create a scientific research poster to
make a claim about the cause of the murre die-off based on the interpretation of data

Standards Addressed:

Alaska Science GLEs:
https://education.alaska.gov/akstandards/standards/standards.pdf

5%: SA1.1, SA1.2, SA2.1, SA3.1
6™ SA1.1,SA2.1, SA3.1

7" SA1.1, SA2.1, SA3.1

8™M: SA1.1,SA2.1

Next Generation Science Standards:
https://www.nextgenscience.org/search-performance-expectations

MS-LS2-1, 2-4

Ocean Literacy Principles:
http://oceanliteracy.wp2.coexploration.org/ocean-literacy-framework/principles-and-concepts/

OLP #5 The ocean supports a great diversity of life and ecosystems.
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Materials/Location Needed:

o Computer access
e Student worksheet (1 for each student)
e Research poster digital template (1 for each student)

Teaching Time: 3-4 hours.

Preparation Time: 15 minutes.
Background:

The process of beginning a research project can seem very daunting, but - as with any difficult task -
breaking it down into smaller parts simplifies it. This is why scientists utilize the principles of the
scientific method. When you first notice something around you that inspires a question, you naturally
begin to wonder how and why things are the way they are. This curiosity usually leads to ideas, and
those ideas can be researched to see if anyone else has had the same thoughts and further
investigated them. In this activity, students will formulate their own questions and ideas regarding
what was causing the seabird die-off observed in the Gulf of Alaska. With their ideas, students will be
able to further investigate what scientists know, and still hope to uncover, about the forces that
caused the seabird die-off. Students will then generate a scientific research poster to share their
findings with their peers.

For further information regarding the background of what triggered researchers to investigate this
phenomenon, check out the following article:

http://kyuk.org/post/massive-murre-die-last-winter-caused-warm-water-disrupting-food-chain-and-
causing-starvation

Directions:

1. After completing the Observation section of Gulf Watch Alaska: The Mystery of the Blob,
introduce the concept of the scientific method approach to understanding new topics. Pose
this scenario for the students: If you really wanted to know the ending of a movie that just
came out, would you only watch the last half of the movie, or would you watch the whole
thing to better understand the ending? For scientists, when they begin to notice something
that they want to question, instead of just watching the events unfold as is, they do extensive
amounts of background research on that topic to better understand what they are observing.
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2. Now that the students have heard from Kathy Kuletz about the seabird die-off, explain that in
order for you to better understand the seabird die-off and Gulf Watch’s exploration of the
causes, you need to do research to gather background information to develop scientific
questions about what was happening to the seabirds and other components of the Gulf of
Alaska ecosystem during this time period. Remind them that scientific questions are ones that
can be answered by collecting evidence in the form of data that you can analyze.

3. For the first step of the research process, everyone will get a worksheet with questions to think
about and answer about what they already know about the changes in the Gulf of Alaska and
how these may have affected common murres and the size of their population. While
answering these questions, encourage students to begin formulating their own questions and
ideas about how a nonliving component, resource, or organism has played a part in impacting
the common murres.

o Students can answer these questions solo, in small groups, as a class, or in any
combination depending on the dynamics of the classroom.

4. After answering the first worksheet introduce the idea that murres interact with other
components of the Gulf of Alaska ecosystem - living and nonliving — including some that are
essential resources for their survival. Brainstorm what the resources are for murres in the Gulf
of Alaska. Have students move on to the second worksheet to generate questions to research
and investigate about resources murres depend on and what other environmental
interactions have affected them. If they are having trouble narrowing their ideas, provide
them the following prompts:

- Were the seabirds having problems finding food? If so, why?

- Was something different about the ocean that year?

- Were the murres the only species that had a die-off? Did it also affect other species the murres
depend on as resources?

- How large, geographically, was the seabird die-off?

- What were some of the reasons scientists thought this was happening?

- What evidence were scientists able to collect from the carcasses about the cause of the die-
off?

- Has a die-off event of this size ever happened before?

- What do the researchers still not know or understand about the die-off?

- What other research do scientists need to complete in order to solve the mystery?

\_/\/\/L/\/\/W\/\

GULF WATCH ALASKA
The Mystery of THE BLQB



STUDENT WORKSHEET

5. Explain to students that one of the most important parts of science, or any form of research, is
sharing what you learned with others. By sharing what you learned, others are able to take
that knowledge and use it to formulate their own questions and answers. This is why
collaboration - sharing ideas, questions, and discoveries - is so important in the scientific
community. This is why you will be creating your own research poster to present to your
peers: sharing what you have discovered with your peers will help everyone make connections
to how a seabird die-off would affect the rest of the Gulf of Alaska ecosystem and what the
die-off might mean in terms of changes in other parts of the ecosystem.

6. While students are researching their questions, encourage them to find charts or pictures that
back-up the information they are presenting on their research poster. To aid in finding
appropriate research sources and information, provide the students with the following
prompts:

o Use the following phrases in a search engine: “Alaska Seabird Die-off”, “Common
Murre Die-Off”, “Gulf of Alaska Die-off”.

o Remind your students that websites that end in .org and .gov are more reputable, and
commonly more accurate, than those ending in .com.

7. Once students have completed their information collection sheets, have them organize all of
their information into the Scientific Research Poster digital template. Remind students that
using a font, font size, and color that are easy to read is a very important aspect of sharing your
research with others.

o Have students present a summary of their poster to the class.

Assessment:
Evaluation criteria for the poster:

- Relevance and quality of scientific information and its interpretation included in the poster

- Use of empirical evidence to construct an argument from evidence

- Sound scientific reasoning about the effects of resource availability on the murres and the size
of their population in the Gulf of Alaska ecosystem
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Name Date Class

What do YOU think?

What types of interactions changed during this time period between the common
murres and other living organisms in the ecosystem? Did the environmental
conditions affecting the murres change?

How did these changes affect the size of the common murre population?

Was there less food for murres or was access to food limited by some factor? How
might less food have affected the ability of murres to raise young and the growth and
survival of the chicks?
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Information Collection Sheet
After completing the ‘What do YOU think?’ question sheet, identify one or more factors
- living or nonliving - of the ecosystem that may have affected survival of the

common murres in the Gulf of Alaska ecosystem. With these factors in mind, use the
following prompts to look for more evidence about the cause of the murre die-off.

Background / Introduction:

What do you already know about the seabird die-off? What do you already know
about your chosen factor or factors?

Brainstorm:

What questions do you have about your chosen factor or factors? How do you think
your chosen factor might have affected common murres?
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Research:

List the information you discovered about if / how the factor or factors had an impact
on the health and survival of the common murres or other components of the system.

Conclusion:

Summarize the information you have learned.
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Was what you initially chose to research the cause of the murre die-off? If so, explain
how, using the scientific evidence you collected and analyzed. If no, what evidence
supports a conclusion that the die-off was caused by another factor?

State any further questions that you have thought of during your research, as well as
anything that is still unknown, or that you think should be researched further.

Cite your sources:
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