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Abstract: Sustainability Science for Teachers is a semester-long hybrid course designed for preservice teachers to explore real-world sustainability topics while developing new ways of thinking about the world’s threatening problems. The course aims to empower future teachers to engage in society and their future classrooms as sustainable citizens. We explore the rationale for developing such a course, and then examine how it was designed, implemented, and
evaluated over five years since its inception, to serve over 1,600 students to date. We discuss design considerations relevant for producing a hybrid course that appeals to millennial learners, while leveraging the skills of an interdisciplinary
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Introduction
Instructional design, at its core, is a systematic approach to developing educational materials with specific intended learning outcomes, teaching strategies, and
evaluative mechanisms for gathering feedback (Gagne,
Wagner, Golas, Keller, & Russell, 2005). It is this process that has enabled Arizona State University (ASU) to
create an innovative hybrid course designed to address
one of the major challenges facing the 21st century: the
idea of creating a more sustainable future. This notion
of sustainability is widely defined as, “…a concern for
intergenerational equity” and the ability to meet a generation’s needs while not putting the ability for a future
generation to meet its needs in danger (Nolet, 2009, p.
413). Considering the increase in the number of people
across the globe without access to life’s basic necessities, issues of sustainability are more central than ever
before.
To confront this problem, education is an essential
component that must be addressed (Nolet, 2009). We
seek to prepare future leaders to address complex challenges and contribute to a more sustainable way of life.
Our answer to this call is the Sustainability Science for
Teachers course, which is one of the first universitylevel courses in the United States to clearly and systematically address sustainability topics, problems, solutions, and new ways of thinking with preservice teachers in a teacher preparation program. In this article, we

examine the instructional design process utilized to create this hybrid course, which has served over 1,600 students over the last five years. We conducted a qualitative analysis of three sets of learning reflections during
the semester (beginning, middle, end), where students
responded with what they found most engaging in addition to presenting ideas for improvements. We explore
the rationale for developing the course, and examine
how the content was developed, implemented, and evaluated iteratively by an interdisciplinary design team.
A Need for Sustainability Science Education
The field of sustainability places a focus on intergenerational equity, the Earth’s processes, and caring
for the world’s poor (Our Common Future, 1986). Sustainability is at the forefront of the 2005-2014 United
Nations Decade of Education for Sustainable Development (UNESCO, 2004). These efforts highlight a core
mission of higher education institutions to educate the
next generation and prepare them for a changing world
(Nolet, 2009). Preservice teacher education represents a
promising means to achieving large-scale social transformation, and preservice programs need to work to
challenge the status quo with respect to sustainability in
order to produce the next generation of scientifically
literate and globally-minded citizens (Carney, 2011).
However, as Nolet (2009) observes, “In the United
States, educational leaders, particularly those concerned
with the preparation of teachers, have yet to respond
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meaningfully to the issues of over-consumption, human
-caused environmental damage, and the global and human catastrophe we are creating” (p. 411).
To develop sustainability literacy, relevant curriculum should address 1) intergenerational perspectives, 2)
stewardship, 3) social justice and fair distribution, 4)
respect for limits, 5) systems thinking and interdependence, 6) importance of local place, 7) economic restructuring, 8) nature as model and teacher, and 9) global
citizenship (Nolet, 2013). Sustainability literacy also
involves the ability to take a global perspective and see
that issues, people, and places are interconnected; understand how complex systems operate; and think critically and make informed choices (Church & Skelton,
2010). Despite the call for an increased focus on sustainability within teacher education, these topics are
often not systematically addressed in existing coursework, even as future educators indicate their eagerness
to incorporate them into their teaching (Carney, 2011).
Sustainability Science for Teachers
To address the need for sustainability education for
preservice teachers, the hybrid course, Sustainability
Science for Teachers (SSFT) began in the fall of 2012.
The course aims to develop sustainability and science
literacy to empower future teachers as citizens and to
enable them to integrate sustainability concepts in their
classrooms. Major themes for the course, based on the
need to advance sustainability literacy (Stibbe, 2009)
include:
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We are seeking solutions to problems. Sustainability is about achieving a society where people’s
needs are met now and in the future. No human
need is being met globally in a sustainable way
now so each need becomes a problem seeking a
solution.
There are limits to resources. Meeting human
needs requires resources that come from nature.
There are limits to all resources and therefore there
will be limits to the number of people whose needs
can be met fairly, in a justice fashion, under our
current practices.
Advances in technology can reset the limits, although limits still exist. While technological solutions may delay or alter previously identified limits,
it is vital that we examine and deliberate the effects
of STEM related solutions through various
lenses—for example, sociocultural or financial.
We are dealing with complex systems. All natural and human made systems have various components that interact and collide with other systems in
play or previously enacted. One system component
that is quite unpredictable is humans.
Solutions require collaboration. We must bor row insights from many fields of expertise to understand nature and human interaction with it. Successful solutions can only be achieved if all the
stakeholders are involved.
Problems and solutions are both global and local. Natur al cycles, commer ce, and fixed physical infrastructures such as transportation and telecommunications provide essential services to industry and society, but at the same time actions
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taken at the local level have global consequences
because of inherent relationships.
Solutions must be fair. Social justice, equity, and
inclusion must be enacted when policies and procedures are drafted and executed. Compliance to policies that achieve sustainable solutions depend on
treating everyone fairly (Stibbe, 2009).

Applying Design to Sustainability
When approaching the instructional design process,
we utilized a trusted and true model, ADDIE (Analysis,
Design, Development, Implementation, and Evaluation)
as described by Gagne, Wager, Gola, and Keller in
2005 (Gagne et al., 2005). More than 100 different variations of the model are in existence, but nearly all reflect the general five step process that includes determining needs, design and development of materials, and
then evaluation of the effectiveness (Allen, 2006). According to Allen (2006):
Principles of ADDIE have evolved during the past
three decades. ADDIE is more than a tool for applying behaviorally oriented learning principles to
classroom instruction. This advancement has been
through step-by-step procedures designed to enable
anyone to develop instruction on sophisticated models concerned with complex technological and cognitive and attitudinal issues that require experienced
instructional design experts to sort out ADDIE
(p. 434).
Allen (2006) described the essential function of instructional design process described by a revised ADDIE model to include a) analyzing and determining
what instruction is needed, b) designing instruction to
meet, c) developing instructional materials to support
system, and d) implementing the instructional system
requirements with evaluation taking place throughout.
Embracing this conceptualization, one of the first
steps in the SSFT development process was to consider
the learners, instructors, and their respective characteristics, together with the delivery options and pedagogical considerations.
SSFT is a required semester-long course for undergraduate elementary education majors, taken in the third
year of study. Approximately 150 - 250 students enroll
each semester, necessitating five to nine section instructors. Most students are under 25 years of age and report
limited prior knowledge regarding sustainability and
world events but are active in the community and have
strong university school pride in spite of rigorous time
commitments outside of school. Instructors include individuals who apply to teach the course and also those
who are assigned by the university. They are pedagogical experts, sustainability content experts, or a mix of
both.
Accounting for these factors, a hybrid format was
selected that employed a flipped model that allowed
students to investigate weekly unit topics including population, poverty, food, water, fossil fuels, new energy,
ecosystem services, biome stories, production, disposal,
governance, translation, and change at home prior to
attending class. In weekly face-to-face (FTF) class
meetings, hands-on activities explored classroom appli-

cations of that week’s topic, the goal of which was to
develop students’ pedagogical content knowledge
(Shulman, 1986). The hybrid structure was selected
because it provided: (a) consistent content presentation
across diverse instructors, (b) flexibility for instructors
to capitalize on their unique strengths in the FTF class,
and (c) student flexibility to participate in the online
activities at will, 24 hours a day from any computing or
mobile device.
To date, the online content has been iteratively developed over ten semester instantiations. Below, we
describe the design process as it relates to the two main
aspects of the online content: digital storytelling video
vignettes and real-world application assignments.

3.

4.

Digital Storytelling Video
A hallmark of SSFT is that digital storytelling videos have been used as the primary content, rather than
traditional written chapters or articles. Digital stories
are video vignettes that convey compelling narrative
stories, invoking a particular feeling, capturing that
which cannot be best shared in print, and challenging
preconceived notions with visual impact (Robin, 2008).
This medium was selected to appeal to the millennial
student population. In a recent Pew study, 78% of
online adults watched or downloaded videos on video
sharing sites such as YouTube, with educational videos
being among the most popular (Purcell, 2013). This
percentage increased to 95% among 18-29 year olds.
We saw this as an opportunity to engage students with
this relevant and modern medium, aiming to make sustainability topics accessible for this lay audience.
Through the design and development phases, we
created video segments that explored gripping case
studies related to global and national issues of sustainability in a documentary-style. Ten-minute video segments spanned approximately 60 minutes for each unit.
Content was produced by an interdisciplinary team consisting of content experts in sustainability and education, volunteer reviewers, a video editor, and a graphic
designer. The following steps outline the design and
development process:
1.

2.

Initial Brainstorm: In an initial meeting, the
group considered potential storylines that connect
with the weekly unit topics, and brainstorms learning outcomes together with the motivating questions for each topic. A lead content area expert was
selected as the point person for each content topic.
He/she constructed an understanding of the group’s
ideas, researched the topic, outlined overarching
and topical learning outcomes, and shared the materials with the group via an internal wiki. The
group later met to evaluate the materials and set a
timeline for the revision process.
Script Writing: Upon gr oup consensus r egar ding the initial ideas, the lead content area expert
prepared a written draft of a video script, sharing it
with the team for feedback. It is important to note
that the team always started with a written script to
assure that the learning outcomes were addressed.
At this point, the content expert began to storyboard the video, making notes as to footage that
needed to be created and identifying outside media
to be used. At that point, where necessary, the team

5.

requested permissions from outside sources to be
able to use selected media.
Source Documentation: Next, the team dr afted
instructor notes, detailing background information
and notes on the material for the instructor as well
as documenting all materials used in creating the
digital story from journal articles to external videos. We used RefWorks, a bibliographic software
program, to track and store this information.
Video Production and Revision: The final scr ipt
was then recorded and saved in audio format. The
videographer and graphic designer worked closely
together to create a rough cut, stitching together
audio and video layers using the video editing software Adobe Premiere. Once completed, the new
video was uploaded to Wistia, a secure hosting site,
and shared with the team to ensure that the ideas
from the content area expert were correctly portrayed and that nothing important was left out. If
needed, an iterative re-record and re-design of the
digital story took place.
Video Upload: Finally, a completed final cut was
uploaded to a secure host. We also prepared a transcript of the video and finalized list of citations
documenting the information used.

Through this process, we capitalized on the
strengths of an interdisciplinary team and innovative
technologies for creating engaging video content. For
an example, see the Big Themes video, which provides
a course overview:
http://sustainabilityscienceeducation.asu.edu/course/
sustainability-competencies/,
and a video preview of the unit on Water:
http://sustainabilityscienceeducation.asu.edu/course/
topic-areas/water/
Online Course Assignments
In addition to the digital stories, each unit contained
an online assignment designed to expand students’
thinking both as citizens and future educators. To make
assignments relevant to the students’ lives, each assignment began with a local connection, presenting an ASU
Sparky and You fact that encouraged students to explore what their university is doing to address sustainability problems. For example, students learned about
university efforts to reduce water consumption in campus restrooms or campus dining options with healthy
local foods, as a way to make sustainability relevant to
their lives and locale.
The assignments also contained a second portion
which took a variety of forms. Some assignments centered on students as citizens and promoted civic action,
such as starting a letter writing campaign to advocate
for the pros (or cons) of micro loans in developing
countries or exploring fast fashion at student-selected
clothing stores and considering voting through purchase
decisions (conscious consumerism). Other assignments
focused on students as future teachers and prompted
them to evaluate example lesson plans, consider how
state and national science standards apply to sustainability topics, and develop simple sustainability classroom
resources. The assignments were designed to appeal to
preservice teachers’ university pride as well as their
affinity for action-oriented outcomes and learning that
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Table 1. Survey methods used in SSFT
Outcomes
Survey Title

Survey Distribution

Pre- and Post- Concep- Fall 2012 –
tions of Sustainability present
Survey

Administered to all current SSFT students in
the first and last class meeting of the semester.

X

X

Reflective Learning
Survey

Fall 2012 – Spring
2013

Administered to all current SSFT students at
3 time points: after class 3, after class 6,
after class 9.

X

X*
*These data
are presented
in the current
study.

Engagement in the
Course Survey

Fall 2013 –
present

Administered to all current SSFT students at
the end of the semester.

X

Conceptions of the
Fall 2013 –
Four Ways of Thinking present
Midpoint Survey

Administered to all current SSFT students
half-way through the course.

X

Quiz Format Survey

Fall 2013 – Spring
2014

Administered to all current SST students in
the last class meeting of the semester.

X

Alumni Survey

Summer 2014 and Administered to former SSFT students.
Spring 2017

relates directly to classroom applications. Over time,
new iterations of the assignments have been incorporated to make assignments clearer, easier to follow, with
current, engaging content.

Ongoing evaluation was an important part of the
design process. We used survey methods throughout the
course to identify areas of strength and improvement,
and to contribute to the body of scholarly work at the
intersection of sustainability education and educational
technology. Surveys were used to understand students
and instructors’ perspectives on the course and course
concepts cross-sectionally, in addition to more informal
one-time surveys investigating students’ perspectives on
select class activities, instructors, and general educational preferences. Table 1 presents the types of evaluative measures we administered throughout the design,
development, and refinement of the course. It also displays the timeframe for data collection, the targeted
participants, and how the outcomes informed our course
iteration and/or provided data for scholarly work.
For this article, we focused on the reflective learning
surveys to provide an overall sense of which aspects of
our design process yielded positive feedback from students as well as elements students identified for improvement. These reflective surveys provided evaluative insights that we could analyze and use to iteratively
improve the content. The surveys were administered to
all students enrolled in the first two semesters of the
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X

X

course, at three time points across the semester. Qualitative responses were collected for two open-ended questions regarding (a) what aspects of the course students
found to be most engaging and (b) what aspects they
suggested might be improved. Across an aggregate of
the data collected at the three intervals during the semester (beginning, middle, end), 208 students responded with what they found most engaging and 205 students responded with ideas for improvements. Students’
responses were analyzed using open-coding to identify
recurring themes (Hatch, 2002). Over a series of iterative passes, themes were condensed and added, and
axial coding was used to organize themes and explore
their interrelations (Strauss & Corbin, 1998). We organized the themes by category and tabulated the total
frequency for each (Tables 2 and 3). Below, we discuss
the most prevalent themes in each category.

Most engaging aspects of the online content. Table 2 shows the aspects of the online content that students found to be most interesting. Nearly half of students believed the most engaging aspect of the online
content were the digital storytelling videos (46.6%).
One student explained, “The videos are easy to understand and they maintain my interest. It's like watching
TV, but I'm learning. My whole family watches them
with me! Seriously.” The next most popular themes
indicated that students believed the online content was
informative and interesting (23.1%), had real world

application and relevance of the concepts (16.8%), inspired students to make personal changes or feel directly impacted (15.4%), and they enjoyed that it included
narrative stories of real case studies (14.4%). One student expressed, “These topics were not just talking
about issues that other people around the world have to
deal with they topics that are being directly linked to us

and can be very shocking and eye opening.” Another
elaborated on her personal connection to the content,
"The video content usually initiates conversation within
my own household." In highlighting the value of the
narrative stories, another student said, "I found the videos to be engaging because they were providing real life
stories and real life scenarios. For example, in the water

Table 2. “What Did You Find Most Engaging About the Online Content?” (n = 208)
Theme

Frequency

%

Definition

Most Engaging Aspects of the Content
Informative and Interesting

48

23.1

Student was most engaged with the informative and interesting content.

Real World

35

16.8

Student was most engaged by the real
world application and relevance of the
concepts learned.

Personal Change / Impact

32

15.4

Student reflected being inspired to make
personal changes and/or described being
impacted personally, as a result of their
participation in the course.

People / Stories

30

14.4

Student was most engaged with the case
studies presented online - the stories of
individual people and opposing viewpoints
told in the digital storytelling videos.

Teaching Application

12

5.8

Student was most engaged with online
content that could be applied to their future classroom.

Multiple Perspectives / Critical Thinking

10

4.8

Student was most engaged by the presentation of multiple perspectives and promotion of critical thinking.

Data

6

2.9

Student was most engaged with the use of
data and data visualizations.

Most Engaging Course Tasks and Structures
Videos

97

46.6

Student identified the videos as the most
engaging aspect of the online portion of
the course.

Discussion

10

4.8

Student believed that writing written reflections of the video and/or participating
in the online discussion board was engaging.

Learning Checks

6

2.9

Student believed the post video quizzes
and/or written reflections supported their
learning.

Response Not Applicable

29

13.9

Student did not address what aspect of the
online course they found to be engaging.
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videos they showed a woman who talked about how
dirty excrement water would flood her home. I think it's
interesting to see real people and what they are going
through." Overall, students overwhelmingly reported
that the videos were engaging, because they integrated
interesting content, inspired personal connections, and
connected to the real world through the use of narrative
case studies.
Students also described areas for improvement in
their reflections. Table 3 presents an analysis of the
issues that students identified within their reflections.
These include issues with structure, issues with content,
issues with resources or tasks, and areas for other improvements.
Suggestions for improvement. The most prevalent
themes regarding areas for improvement focused on
issues with the course structure. Specifically, students
suggested reducing the workload (27.8%) and giving
more time for assignments / adjusting the schedule
(19.0%), explaining that if the workload was reduced,
“the quality of work would be stronger” and “students
would view the assignments as helpful and interesting
instead of viewing it as another timely class assignment.” A common request regarding adjusting the
schedule was to remove accessibility restrictions for the
online content so students could work ahead or take
more time to reflect on their assignments following
their face-to-face meeting.
Suggestions for improving the course content were
also mentioned. First, students suggested connecting the
course content more to how it might be used in their
future classrooms (13.2%), to better “see how we can
implement in our classroom in conjunction with other
content areas.” Students suggested that this could be
realized by, “Having videos of how this would be
taught in various classrooms for 1-8. Short clips of how
to topics could be taught would help. This way there's
more application.” Or simply by, “Making the discussions more about how we can implement the content we
learned into our future classroom.” They also cited a
number of general content suggestions (13.2%), including reducing bias, making content more engaging and
focused, suggesting solutions, and providing more connection across the weeks. One student explained, “I
watch the videos and discuss in class but no one is giving us solutions. So we now know the problem! What
do you [/]we do about [it]?” Another student suggested,
“I would have liked to see the weeks more interconnected: maybe provide references back to different thinking,
or concepts that were explored again in subsequent
weeks.”
Other suggestions focused on improving the resources or assignments in the course. The most common
suggestion was improving the videos (13.2%), making
them, “Shorter, less complex… [because] too much
information at once causes me to block out some of it,”
or modifying the videos to be more exciting with better
narration, because, “The voice in the videos… some are
too monotone.”
Finally, we highlight a set of suggested improvements regarding the themes No value (4.4%) and Instructor (7.3%). While the frequency of these themes
was relatively low, the meaning of them is particularly
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interesting, simply because they reflect very strong feelings. Students reflecting ideas that the course had No
value said things like, "SHOW US how to use this in our
classroom. With all the core content there isn't enough
time for, there is no way to add this on it's own. No offense to this class, but this was a waste of three credits
when we could have been learning lesson planning or
other essential things for our teaching career. …I don't
feel prepared and am very upset that three credit hours
are given to something, although important, that I can't
use in my classroom.” Similarly, 7.3% of students had
strong feelings about areas of improvement for their
particular Instructor, including critiques of their grading, class structuring, sensitivity, and accessibility.

Discussion
When developing a hybrid learning experience
using an instructional design model, there are a number
of achievements and obstacles experienced as the
course evolves. This is especially true when aiming to
coordinate the efforts of an interdisciplinary team, use
innovative technologies, support a diverse array of
course instructors, and appeal to approximately 200
millennial university students each semester. Both successes and challenges are discussed below.
Successes

By and large, the most predominate success of
designing online content for SSFT was the use of digital
storytelling to convey difficult sustainability concepts.
Digital stories leverage the power of vivid images and
narrative stories to convey difficult content in an approachable way. Nearly half of pre-service teachers
(46%) indicated that the videos were the most engaging
aspect of the online portion of the course. Students do
not only find digital stories engaging, but we have
found that when teaching sustainability topics, digital
stories are an effective way to promote student learning
gains (Shelton, Warren, & Archambault, 2016). Other
researchers concur, suggesting that interactive video in
university settings is productive for learning because it
makes learning active, scaffolded, and engaged (Delen,
Liew, & Willson, 2014; Merkt, Weigand, Heier, &
Schwan, 2011; Zhang et al., 2005). Likewise, stories
foster a deeper sense of understanding of the material
while supporting future transfer and retention of
knowledge (Baldwin & Ching, 2017). However, a relatively small number (13%) felt that the videos needed to
be improved by enhancing the narration and/or including more specific examples and stories. Others mentioned reducing the workload for the course (28%),
which could be achieved by shortening some of the
videos. To address these concerns, the design team systematically reviewed and redesigned specific videos
mentioned, reanimating the iterative design and development process described earlier, with the goal of producing more engaging online content. Considering that
the majority of today’s preservice teachers use video
and other technologies constantly in their daily lives
(Project Tomorrow, 2015), the use of digital storytelling
as a primary delivery mode is a powerful medium for
facilitating exploration of real-life interdisciplinary topics like sustainability.

Table 3. “In Your Opinion, What Might be Improved in the Course?” (n = 205)
Theme

Frequency

%

Definition

Reduce the workload

57

27.8

Student indicated that the assignments and/or videos
were too long or intensive.

Give more time / Adjust the
schedule

39

19.0

Student suggested allowing more time to complete the
online assignments and/or modifying deadlines.

No hybrid

10

4.9

Student suggested making the class either all online or
all face-to-face.

Increase student collaboration and/or active learning

9

4.4

Student suggested making the online and/or face-toface activities more collaborative and/or active.

Connect content to future
classroom application

27

13.2

Student suggested modifying the content so it applies
more to their future classrooms.

General content suggestions

27

13.2

Student suggested general content modifications, including reducing bias, making content more engaging
and focused, and providing more connection across the
weeks.

Issues with Structure

Issues with Content

Issues with Resources or Tasks
Improve the videos

27

13.2

Student suggested improvement to the videos, for example, enhancing the narration and including more
specific examples and stories.

Improve the quizzes

20

9.8

Student suggested improvement to the quizzes, for
example modifying question forma and providing more
scaffolded support.

Improve the assignments

17

8.3

Student suggested improving the assignments, for example making assignments less repetitive and more
hands on.

Improve the online / face-toface connection

9

4.4

Student suggested increasing the connections between
the online content and face-to-face class for any given
week

Instructor suggestions

15

7.3

Student indicated areas for improvement with specific
course instructors.

No value

9

4.4

Student response indicates that the student does not
see value in the course as a whole, reflecting the idea
that it should not be required in the major.

Technological Technology
difficulties

6

2.9

Student described technological issues like login problems, slow download speed for videos, and issues with
the learning management system.

No Suggestion for
Improvement

59

28.8

Student did not suggest improvement.

Other Improvements
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Challenges
The No value and Instructor themes reflect two major tensions that we faced in the design and implementation of the course. When the course was first deployed,
students expected their plans of study to be adjusted to
integrate this new course — Sustainability Science for
Teachers into their required curriculum. There was
some inherent push-back as students reported being
frustrated that their classroom management class had
been cut. Similarly, it was a challenge to integrate professors assigned to teach the course, and acculturate
them into the course philosophy, as they were not necessarily equipped or prepared to teach a course of this
type. To address this issue, we built an internal wiki for
all of our instructors that included a wealth of resources,
such as in-class lesson plans, alignment documents
showing the connection between course content and
national/state standards, and a series of short podcasts
discussing the intended flow for each week from both a
design and pedagogy perspective. The intent of the wiki
is to build a shared space of both content and pedagogical resources that instructors can use to supplement and
bolster their skills.
Continuing to balance the sustainability content
focus of the course with the teaching pedagogy and relevance for the elementary classroom has proven difficult. This highlights the inherit difficulty that may be
posed when innovating a new course created by an interdisciplinary team. Using a reflexive design process is
important so that revisions can be made to best meet the
needs of students while achieving cutting edge university curriculum goals. Initially designed to focus on sustainability science content, it was clear from student
feedback that a greater emphasis needed to be placed on
the application to the future classroom. As a result, we
modified more than half of the assignments, placed a
greater emphasis on modeling ways the concepts covered in the online content could be translated to teaching, and focused on explicitly building and communicating the rationale for a course on sustainability to our
preservice teacher audience. Using the updated ADDIE
model described by Allen (2006), we carefully built in
evaluation measures throughout the process of implementing the course so that we could assess the aspects
that were working and those that were not. Evaluation
and subsequent iterative changes are critical particularly
when developing online or blended course content
(Brew, 2004).
Conclusion
Teaching sustainability as a relevant topic that is
directly related to K-12 classrooms is an important endeavor — and necessary if we are to prepare future generations to address problems surrounding intergenerational equity and environmental degradation around the
world (Nolet, 2009). Through the efforts of an interdisciplinary team, we have been able to analyze, design,
develop, implement, and evaluate innovative online
content designed to inspire the teachers of tomorrow to
ignite the change agents of the next generation. Using a
careful design process, we have worked to provide tangible, relevant methods for empowering our students as
citizens who can make sustainable change in their own
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lives and world, and also as teachers who can implement sustainability content and ways of thinking in their
future classrooms.
Using an iterative design process, we found that
digital storytelling is a powerful strategy for relaying
complex, value-laden sustainability topics, while appealing to millennial learners. By the same token, we
learned that digital videos are best received when they
are distributed into short segments of 10 minutes or
less, contain a coherent narrative arc, and have a captivating story to which students can relate. In addition,
while conveying science content continues was major
goal of the course, we realized that it was necessary to
strike the right balance between content and pedagogy
for preservice teachers to see value in the course. Crafting course materials that kept the goals and needs of the
intended audience in mind was essential in order to offer something that was truly creative and useful. We
learned that our instructors also need support, as many
have content-area expertise but may not be familiar
with the elementary classroom. Gathering formative and
summative evaluations from our students and instructors over this five-year experiment has supported the
design team in making appropriate changes that result
in a stronger hybrid course. But there is always room
for improvement. We must continually weigh the potential benefits of making new course improvements,
against potential costs for funding and time allowances,
to ensure that Sustainability Science for Teachers provides a quality and compelling learning experience for
preservice teachers.
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