Scientific Storytelling
Unit 6 Overview

We build science curriculum that inspires students to design a more sustainable world.

Unit 6 Scientific Storytelling
Introduction
CHALLENGE
Tell a story that will change the world.
SCIENCE METHODS
Create an effective way to communicate a science message.
CULMINATING EXPERIENCE
Students present their short films to the classroom film festival.

Unit Storyline
In Unit 6, students produce their
own films about solutions to
climate change. The art of
scientific storytelling is supported
by a study of human sensory
response and human emotion.
Students will apply A/B testing
techniques to analyze data on
sensory responses. They will then
integrate components of climate
science into a story, as they learn
about a classic story structure,
the story spine. Throughout the
unit, students are guided through
the story-writing process and are
given practical filmmaking
experience in preparation for the
culminating activity, which is to
produce short films on
climate solutions.
This storyline graphic includes the
lesson numbers of the primary
phenomena, research
investigations, technology skills
development, and the other
learning experiences in this unit.
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Unit Roadmap
In this unit, students complete a
four-step plan to develop a story
that can change the world. In the
first step, students reflect on their
prior knowledge of climate science
and on the motivation to create an
impactful story. In the second step,
students do a research project to
explore human sensory responses to
images and sounds. In the third step,
students learn the fundamentals of
storytelling through a story-spine
activity, which shows students the
basic framework of a great
story. And in the final step, students
learn filmmaking and editing
techniques to turn their stories
into short films. Throughout the unit,
students will be directed to the
image below to review these four
steps needed to create a great film.

Science Background
Sensory Response: Understanding how different inputs affect people is important for effective
communication and behavior change. Particular smells, images, and textures can cause particular
reactions or changes in the emotional states of humans. A picture can suddenly make us laugh or
make us sad; a smell can trigger a childhood memory or a feeling. Students who understand
how humans react to different stimuli can evaluate data and information more effectively to make
educated decisions in their lives. In addition, students may improve their communication skills as
they study sensory response phenomena, such as the psychological and emotional impact of images
in environmental advocacy.
Storytelling: Storytelling has been used throughout human history as an important means of
transferring information. Research also suggests that parts of the brain, including memory function,
are particularly well suited to the structure of story as a means for promoting comprehension and
retention. Thus, the use of stories over time has been an essential part of culture and the transfer of
ideas and knowledge. Storytelling is also used as an effective instructional strategy, since it can help
students recall prerequisite knowledge and can promote collaboration among students. Storytelling
is now becoming an accepted method of communication, not only within fictional settings but also
within professional contexts such as science communication. Students who develop skills and
expertise in telling stories, especially when explaining scientific concepts with non-experts, may have
a better chance of being heard, understood, and believed by the general public.

Copyright 2017
Unit 6 Scientific Storytelling

3

Today, digital storytelling integrates recent technologies, including various media and software tools,
to help “ordinary” people tell stories. Studies have shown that the visual elements associated with
digital storytelling can both attract student interest and improve learning by increasing students'
motivation and self-confidence and helping them organize their knowledge. Digital storytelling has
also been used to help bridge the digital divide among underserved populations.
Research Evaluation
Students evaluate how organisms (humans) respond to different sensory inputs (sights, sounds,
smells, textures, and tastes). They conduct a research project that gives them the opportunity to
create a media experience that helps them evaluate human responses. This research project also
helps students get to know their audience through data collection and analysis. In addition, students
review information, such as research papers, that focuses on the study of media and its effect and/or
influence on its audiences.
Science in Action
Communication is essential in science. It is a key part of the scientific process—how scientists share
their research with other scientists and with the rest of the world. However, often scientific papers
are very technical and can be difficult for non-experts to read and understand. Scientific storytelling
is an excellent way to share science with everyone. It combines the aspects of a good narrative with
scientific information in a manner that engages the audience. Components of a science narrative
include:
• a setting that puts the audience in a specific time and place
• language that appeals to the senses and/or emotions and creates a connection with
the audience
• an appeal that explains why the topic is important to the audience
Students have the opportunity to practice scientific storytelling in Unit 6 as they produce films to
meet the unit challenge: to tell a story that will change the world. This is truly “science in action”!

Green Ninja Connections
Storytelling
Students are given the opportunity to create their own Green Ninja-inspired films guided by
instruction in storytelling and filmmaking. The use of the Green Ninja character and storyline
provides students with a foundation for storytelling and filmmaking. However, students are asked to
create two stories, one using the Green Ninja storyline and the other not. This encourages students
to be more creative and feel comfortable having an established character they can use if necessary.
The Green Ninja Film Festival
The subject area for entry into the Green Ninja Film Festival (GNFF) is solutions to climate change. In
addition, film entries must present digital portfolios that include justification of the underlying science
of the films and audience analyses. These elements put the science of climate change at front and
center, while also giving students full freedom to use their imaginations to design the types of films
they think will be impactful to their audiences.
A panel of judges will select the films to screen at the GNFF. Classrooms and schools are
encouraged to host their own film festivals so that student films can be publically screened for the
parents and friends of the filmmakers. Prizes will be awarded to the films selected for public
screening.
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Home to School Connections
Green Ninja curriculum connects classroom learning to everyday experiences in the home. It also
provides ways for parents to stay connected to the classroom. In Unit 6, students are encouraged to
include personal interests and connections in the stories they create. Because of the personal nature
of many of these stories, a strong connection between the home and school can be developed.
Specific opportunities for parent involvement:
• Students are required to collect and analyze survey data about the impact of their media
pitches. This is an excellent opportunity to include parent input.
o Lesson 6.10 Best Delivery: Sensory Response Data Analysis
Specific opportunities for parents to monitor student progress:
• Students can share their digital portfolios with their parents.
o Lesson 6.23 Scientific Storytelling Portfolio Part I
• Parents can be invited to attend the Classroom Film Festival, at which all Green Ninja Film
Festival entries are shown.
o Lesson 6.27 Classroom Film Festival
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Prior Knowledge
In Unit 6, the art of scientific storytelling is supported by a study of human sensory response,
showing how potential mechanisms can cause humans to react with emotions when they connect
with the content of a story. Students engage in a number of lessons that look at the mechanisms
that cause a predicted emotion or result in the desired effect. In grades 3–5, cause-andeffect relationships (3–5 CCC-2) were routinely identified, tested, and used to explain change.
Furthermore, in grades K–5, students were exposed to how plants and animals respond to inputs
(causes) that help them survive and how information is processed by an animal’s brain to be used
later as memories to guide actions (effects). This prior knowledge is the foundation for
exploring cause-and-effect relationships (CCC-2) that can be used to predict phenomena in natural
or designed systems for human information processing.

Assessment
This unit highlights the importance of scientific storytelling as a way of communicating information.
The unit begins with a pre-assessment of students’ progression of understanding information
processing (LS1.D) and solutions to human impacts on Earth systems (ESS3.C). The first two
lessons help you use this entry-level assessment to gauge students’ prior knowledge of these core
ideas as well as to probe students’ experience with storytelling.
As students prepare to create their scientific stories, they are asked to consider why we respond in
different ways to various types of media. Students will create a model (SEP-2) of what they think
happens to cause these responses—that is, the cause-and-effect-relationship (CCC-2) between a
stimulus and a response. A brief lab activity in Lesson 6.5 Best Delivery: Sensory Response Research
Project provides a formative assessment (or possibly a summative assessment) tool to evaluate how
well students obtain and evaluate information (SEP-8) to predict the cause-and-effect
relationship (CCC-2) between a sensory input and response; i.e., information processing (LS1.D).
In Lesson 6.10 Best Delivery: Sensory Response Data Analysis, students analyze (SEP-4) the results
of surveys by creating bar graphs. You will be guided to look for evidence that students understand
the cause-and-effect relationship (CCC-2) between information received by sensory receptors and
behavior, another example of information processing (LS1.D). Lesson 6.11 Social Science and
Media provides an opportunity for you to gauge students’ information literacy skills as
students evaluate the merit and validity of ideas and methods (SEP-8). Asking students questions
to help them evaluate credibility and accuracy as well as bias will help you gain insight into students’
ability to do so. Additionally, you are given examples of how to help students evaluate credibility,
accuracy, and bias.
The Unit 6 culminating activity, in which students use their knowledge and skills to produce a film on
a solution to climate change, provides you with an assessment opportunity for the human impacts
on Earth systems (ESS3.C). As you assist students through the storytelling and filmmaking
processes, a rubric is provided for you to assess how well students address the human impacts on
Earth Systems (ESS3.C) as they accurately describe the cause-and-effect relationship (CCC-2)
between human activity and climate change. The rubric also includes guidelines for assessing how
well students use their science and engineering practices as they design a solution (SEP-6) to
mitigate human impact on the environment.
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Access and Equity
The lessons in this unit thoroughly scaffold students through the process of creating films about
solutions to climate change. It is a culminating experience for all of grade 6 because students utilize
knowledge gained in previous units. Specific suggestions for access and equity are included within
specific lessons, but this unit, in particular, allows nontraditional science learners the opportunity to
practice different skills in concert with science content. Students who struggle with science literacy
may be more adept at or confident in telling stories, analyzing various media, and even making films.
Most students will have had experience communicating via social media and will be able to relate to
sharing stories and messages digitally. Most students will also have seen movies or short films, so
this unit will be relatable to their lives.
To enhance the equity and access in this unit, be sure that any films you show as examples feature
diverse people and groups. Encourage all students to feature diverse cultures and places in their
films. You might even allow students to use their native language to film videos and include subtitles.
For students who are below grade-level, a technique to help them communicate science content is to
encourage them to target their younger siblings as an audience or even an elementary class.

Resources
Outside Educational Resources
Experienced storytellers know the essential ingredients that must be present to make a story work.
Experts in art, videography, marketing, and even advertising can help students with some simple
pointers. Here are suggestions for field trips or guest speakers who can greatly improve the quality
of students’ stories:
Meet with a marketing or advertising expert who is skilled at mass communication.
• American Association of Advertising Agencies: https://www.aaaa.org/
Visit an artist’s studio, or invite an artist or storyteller to your classroom.
• Storytelling Association of California: http://www.storysaac.org/
Visit a video studio, or invite a video producer to your classroom.
• Video or film schools in CA: https://www.educationnews.org/career-index/film-schools-incalifornia/
Supplemental Resources
After the Classroom Film Festival, students should be encouraged to submit their videos to festivals
such as these:
• Clear the Air Film Festival: http://www.cleartheairfilmfest.org
• San Francisco Green Film Festival: http://www.greenfilmfest.org
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NGSS Standards
This unit provides students with the opportunity to design science-based media (film) as a method
for minimizing human impact on the environment (ESS3.C, Influence of Science, Engineering and
Technology on Society and the Natural World). First, students explore how the human body
processes information (LS1.D) by listening just to the audio of some clips from film and then
observing the clips (cause) with and without sound to analyze how their senses respond
(effect) (CCC-2) differently based on the type of stimulus they receive. Having audio without the
associated video provides a different experience than watching the clip in its original form because
the body uses previous experiences to try to decipher the sounds from the clip. This activity
highlights how our sensory system stores information as memories (LS1.D), which can protect us
from danger.
To further analyze the information processing concept, students conduct a short research project in
which they use A/B testing techniques to analyze an audience response to differences in media. The
two versions of each message are shown to family and others, who fill out surveys. This data is
collected and analyzed (SEP-8) by the students to see how people respond to different stimuli. This
helps them understand how they can better connect with their intended audiences, which is a crucial
element of their culminating experience. Students evaluate (SEP-8)the information they analyzed in
previous lessons in terms of its credibility, accuracy, and possible bias, and they discuss its
relationship to sensory perception. They then work on creating a film that showcases a theme
related to solutions (SEP-6) to global climate change (ESS3.D). The main goal of this media
piece is to connect with the public to promote the reduction of human impact on the
environment (ESS3.C, CCC-2).
Unit Performance Expectations
LS1-8

Common Core and CA ELD Standards
In this unit, plenty of opportunities exist for students to practice reading, writing, speaking, and
listening in support of Common Core State Standards (CCSS) for English Language Arts
(ELA)/Literacy and California English Language Development Standards (CA ELD). Lesson 6.5 Best
Delivery: Sensory Response Research Project through Lesson 6.10 Best Delivery: Sensory Response
Data Analysis guide student groups through analyzing audience response to differences in how
media is delivered. In Lesson 6.9 Best Delivery: Sensory Response Data Collection Prep, students
design and administer their own surveys to an audience of their choice.
CCSS for ELA/Literacy reading standards are supported in Lesson 6.11 Social Science and Media, in
which students read two research articles that elaborate on the psychological and emotional impact
of images in environmental advocacy. They work in small groups to identify important text segments
as well as concepts they don’t understand. Finally, they formally review the articles and compare
findings. In Lesson 6.14 Applying the Story Spine, students practice reading a familiar story,
analyzing elements that make it an effective story, and then adding their own climate-change twist
to it. This supports CCSS for ELA/Literacy and CA ELD by describing how the plot unfolds,
comprehending literary texts, and closely reading literary texts.
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Throughout many lessons, in small groups, students craft, finalize, and revise a story, first outlined in
a story spine, then a storyboard, and finally communicated visually in film. This supports various
standards in CCSS for ELA/Literacy and CA ELD, including developing multimedia components (e.g.,
graphics, images, music, and sound) and visual displays in presentations to clarify information.
CCSS for Mathematics are also addressed, such as in Lesson 6.10 Best Delivery: Sensory Response
Data Analysis, in which students analyze data collected in their surveys on effective messages.
Students understand that the question “What is the most effective way to deliver a message?” is a
statistical question due to the variability in answers, and practice summarizing numerical data sets
in relation to their context (number of participants and survey answers).
Common Core – ELA/Literacy
RI.6.3, RI.6.7, RL.6.3, RL.6.5, RL.6.10, RST.6-8.1, SL.6.4, SL.6.5, W.6.2, W.6.3, W.6.7, W.6.9,
WHST.6-8.4, WHST.6-8.5, WHST.6-8.8
Common Core – Mathematics
6.SP.A.1, 6.SP.B.5
CA ELD
P1.6.2, P1.6.4, P1.6.6, P1.6.12

California’s Environmental Principles and Concepts
This unit supports two Environmental Principles and Concepts (EP&Cs).
In Lesson 6.1 Scientific Storytelling Introduction, students are assessed on their knowledge of climate
science, the environment, and possible solutions to climate change (topics that we have explored in
earlier units). In Lesson 6.15 Brainstorming Day: Solutions to Climate Change, students use solutions
to reducing carbon emissions as a context for brainstorming ideas for their climate-solutions stories.
In Lesson 6.18 Story Development Part III, students develop a film storyboard that includes an action
that they will share as a scientific story. These lessons address Principle II, Concept D., People
Influence Natural Systems.
In Lesson 6.11 Social Science and Media and Lesson 6.12 Modeling Sensory Response, students
obtain and evaluate research done by scientists on the impacts or influence of media and images on
human behavior as it relates to environmental issues. Then students evaluate the information they
analyzed in previous lessons in terms of its credibility, accuracy, and possible bias and discuss its
relationship to sensory perception. Students research how humans process information and the
effectiveness of messages that promote pro-environment behavior. The latter two lessons
address Principle V, Concept A., Decisions Affecting Resources and Natural Systems are Complex
and Involve Many Factors.
•
•

Principle II – People Influence Natural Systems
o Concept D.
Principle V – Decisions Affecting Resources and Natural Systems are Complex and Involve
Many Factors
o Concept A.
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