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ABSTRACT
Technology, when properly applied, has been shown to enhance student learning.
Though some forms of technology are being used by educators in the Environmental
Education (EE) field, there is still resistance to adopting new methods and new
technologies. The belief that technology detracts from the outdoor, experiential
education which EE strives to provide has kept some Environmental Learning Centers
(ELCs) from embracing technological advancements. Caution when implementing these
technologies is understandable as research shows that, to be effective, technology must be
applied wisely. If properly integrated with in-depth discussion and experiential learning,
however, technology can enhance teachers’ ability to address multiple learning styles and
to put EE into broader context. Mobile technologies provide just such an opportunity,
presenting the potential to address the needs of both ELCs and their audiences. Using
qualitative methods, this research evaluated why and how five Wisconsin organizations
are incorporating mobile technologies into their ELCs. The most commonly chosen
mobile technology were iPads for their intuitive format, ease of use, flexibility,
applications, and the ability to replace multiple field devices. Informants felt that while
there were organizational and technological challenges associated with the use of mobile
technologies, they were outweighed by the benefits to students and ELCs through
programmatic enhancement and increased engagement. Informants felt that mobile
technology’s presence within ELCs was inevitable and that the adoption of these devices
would help their centers remain relevant and better serve their audience needs.
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CHAPTER ONE: INTRODUCTION
I. Statement of the Problem
This research evaluated the ways in which mobile technology is being integrated into
select Wisconsin Environmental Learning Centers (ELCs) to help them achieve their
programmatic and mission goals. It developed an understanding of the impetus behind
integrating technology into ELCs, which technologies are being chosen, how they are being
used, the challenges surrounding the integration of mobile technologies, and the attitudes of
participant organizations toward the use of that technology.

II. Statement of Sub-Problems
Sub-Problem 1

The first sub-problem is to identify ELCs in Wisconsin which
are using mobile technology in their centers and programming
and to identify those centers and staff members willing to
participate.

Sub-Problem 2

The second sub-problem is to develop interview questions for
key staff members who use mobile technology and/or made
decisions to implement the use of mobile technologies.

Sub-Problem 3

The third sub-problem is to evaluate the data using qualitative
analysis and develop a thematic framework examining the use of
mobile technology within WI ELCs.

Sub-Problem 4

The fourth sub-problem is to create an overview of why and how
Wisconsin ELCs are integrating mobile technology into their
programming.
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III. Significance of the Problem
Technology is an integral part of our society. As it becomes more prominent,
Environmental Learning Centers have begun to integrate mobile technology into their programs
with the goal of enhancing learning. The incorporation of mobile technology into ELCs is still in
its nascent steps and there is little research into how it is being used, its perceived effects and why
ELCs are choosing to implement it. The importance of this study was to increase understanding
of how a select group of ELCs are choosing to integrate technology, evaluate the reasoning
behind why these ELCs are integrating technology, develop an understanding of environmental
educator attitudes toward technology use within these ELCs, and provide other ELCs who are
interested in integrating technology with a source of information for how other, successful
organizations are making use of technology.

IV. Limitations
Limitation #1

The study was limited to Wisconsin Environmental Learning
Centers who have already made the decision to integrate mobile
technology or have already integrated mobile technology into
their programming.

Limitation #2

The study focused on five organizations and did not survey
technology use throughout the entire WI ELC network.

Limitation #3

The study did not result in generalizable recommendations for
technology integration due to the small sample size.

V. Definitions
Environmental Learning Center: An Environmental Learning Center (ELC) is a center whose
primary mission is environmental education (EE) as defined by Stapp et al. (1969) and
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refined with the Tbilisi Objectives, or Interpretation as defined by the National Association
for Interpretation.

Mobile Technology: For the purpose of this study, the technology of interest will be
defined as interactive physical technology used during programming and in centers
such as tablets and smart phones.

VI. Abbreviations
EE: Environmental Education
ELC: Environmental Learning Center

VII. Assumptions
Assumption #1

Technology has been effectively used to enhance learning.

Assumption #2

There has been a drive to incorporate technology into ELCs and
their programming in Wisconsin.

Assumption #3

Environmental Educators have different attitudes and beliefs
regarding the use of technology in EE.

Assumption #4

The ways in which technology has been used is of interest to the
broader EE community.

Assumption #5

The ELCs that agreed to participate in the study provided full
and honest accounts of their answers to the research questions.
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CHAPTER TWO: LITERATURE REVIEW
This chapter reviews literature which provides justification for research into
mobile technology use in Environmental Education by examining three areas: (1) how
technology is currently being used in the field of EE, (2) how technology can enhance
learning, and (3) the use of mobile learning technologies in EE. The use of mobile
technologies within EE is a new development and there has been a very limited amount
of research conducted which explores its effectiveness.

I. How technology is currently used in the field of EE
Environmental Education has faced barriers of misconception which have
hindered its ability to reach broad audiences and to create an involved, environmentally
literate citizenry. The integration of technology could solve some of these issues, but
there has been resistance among educators in this historically experiential field. Peffer,
Bodzin & Smith (2013) conducted a study which began to examine the perceptions of
technology in EE that slow the acceptance and integration of technology into the field.
The study found that all respondents utilized technology to some degree with e-mail and
productivity technologies being the most prevalent. At least one type of learning
technology was used by the majority of respondents, with GIS being the most common
tool. Interestingly, while the overall perceptions of technology in EE were neutral or
slightly positive, over half of the respondents felt that technology integration into EE
could hinder one’s ability to learn in a natural setting (Peffer, Bodzin & Smith, 2013).
This opinion has been a common barrier to the integration of technology in EE (Ardoin,
Clark & Kelsey, 2012). EE professionals have identified technology as having a high
4

potential to influence the field of EE and many view it as an important area for future
research regardless of whether or not they believe it will interfere with EE or benefit it
(Ardoin, Clark & Kelsey, 2012).

II. Technology can enhance learning
Technology has been proven to enhance learning by addressing multiple learning
styles (Lesure, 2002). It has the potential to help educators put the environment in
context, to reach out beyond the boundaries of a single field trip and to enhance students’
ability to interact with the information they gather (Wolf, 2003). Moore and Huber
(2001) discovered that interactive experiences on the internet can help educators meet
National Science Education Standards as well as EE goals. The opportunities for
collaborative learning and interaction with scientists put student knowledge in context
and enhanced experiential learning opportunities (Moore & Huber, 2001).
Education was best served when the use of technology was enhanced with indepth discussion or experiential learning. Hill and Nelson (2011) explored the use of
podcasts as supplemental material to help students learn about exotic ecosystems. While
the use of these podcasts did not result in significant improvement in examination grades,
students perceived the podcasts as being beneficial to their learning. This study suggests
that podcasts and other technologies can enhance learning when coupled with group
discussion (Hill & Nelson, 2011). Wright (2008) examined two classes, one web-based
and one in-class, and measured the environmental literacy before and after the course.
The in-class learning environment resulted in greater indications of environmental
literacy and willingness toward action. The authors suggest ways to enhance the web-
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based class through promoting interactive learning experiences. The advent of mobile
technologies can provide the needed interactivity through connected mobile devices.
Looi et al. (2011) introduced a mobilized curriculum into a grade 3 cohort of 6
mixed-ability classrooms. The curriculum was designed to be student-centered and
employed smartphones to create self-directed learning. Students in the mobilized
classrooms outperformed their counterparts in traditional classrooms Looi et al. (2011).
Looi et al. (2011) observed increased teacher confidence and agency in the teaching of
science curriculum as well as increased student engagement and learning.

III. Mobile Technologies in EE
There is little research into the use of mobile technologies in EE. A few
preliminary studies have been conducted into the use of QR codes and smart phones.
Teachers who piloted the study utilizing QR codes expressed interest in using this system
and the belief that it enhanced the experience. They felt the technology helped them
achieve the learning goals, and expanded teaching opportunities in many settings. The
study shows that teacher attitudes are positive toward this technology use, but that learner
attitudes should be the subject of future study (Hsin-Chih, Chun-Yen, Wen-Shiane, YuLin, & Ying-Tien, 2013).
Further studies have supported these teacher perceptions. Martin & Ertzberger
(2013) examine the use of “Here and Now” mobile learning on student achievement and
attitudes. The study utilized tablets and iPods and compared the posttest results to other
computer based technologies. They observed increased achievement and attitudes. Song,
Wong, & Looi (2012) also observed increased achievements in their study where they
provided mobile phones to primary school students. The phones were integrated into a
6

comprehensive lesson on life cycles. The lesson included in-class learning, field trips,
experiential learning and data collection. Finally, the students had the opportunity to
synthesize information by recreating the life cycles of study organisms using the mobile
technology provided. The study shows that mobile technologies have great potential to
enhance personalized learning in the science field.
As part of their study, Gleason, Harmon, and Boakye-Agyei (2006) conducted
focus groups with educators. These educators identified technology as a factor in the
distancing of youth from the outdoors through changing activity preferences. After the
completion of their study using remotely operated vehicles (ROV) in underwater
exploration, the researchers surveyed participants and educators. Positive survey
responses were most common, citing the advantages of hands-on and real-time
exploration of nature (Gleason, Harmon, & Boakye-Agyei, 2006). Despite the fact that
educators viewed technology as a distraction from the outdoors before the study, they
most often identified positive impressions after working directly with the ROV.

IV. Summary
Though some forms of technology have been used by educators in the EE field,
there is still resistance to adopting new methods and new technologies. The belief that
technology detracts from the outdoor, experiential education which EE strives to provide
has kept some ELCs from embracing technological advancements. Caution when
implementing these technologies is understandable as research shows that, to be
effective, technology must be applied wisely (Moore & Huber, 2003; Wolf, 2003;
Wright, 2008). If properly integrated with in-depth discussion and experiential learning,
however, technology can enhance teachers’ ability to address multiple learning styles and
7

to put EE into broader context (Moore & Huber, 2003; Wolf, 2003). Mobile technologies
provide just such an opportunity, presenting the potential to address the needs of both
ELCs and their audiences.

8

CHAPTER THREE: METHODOLOGY
I.

Research Methodology
This project is a monograph which examines the ways in which five organizations

in Wisconsin are utilizing or planning to utilize mobile technology. The Qualitative
method of semi-structured interviews was utilized to gain a complete picture of how and
why ELCs are choosing to use mobile technology and the challenges they face while
doing so.

II.

Data
The data for this project consisted interviews of ELCs in Wisconsin to better

understand how they are using mobile technology to help meet their programmatic and
mission goals. Data were collected from a combination semi-structured interviews of
five participating organizations. Interviewees were the directors of the centers, managers
of technology programs, or worked closely with mobile technology in the field.

III.

Treatment of Sub-Problems

Sub-Problem 1
Identify ELCs in Wisconsin which are using mobile technology in their centers
and programming and to identify those centers and staff members willing to
participate.
Participant organizations were identified through a series of consultations with
University of Wisconsin – Stevens Point staff and graduate students. Dr. Steve Kerlin’s
list of Nature Centers was consulted to help identify potential organizations. Further
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organizations were identified through snowball sampling. This sampling method is a
qualitative technique where informants identify other potential informants during the
course of the research (Atkinson & Flint, 2015). Target organizations were contacted via
an introductory email which explained the research and requested an interview
(Appendix A). All organizations contacted were willing to participate in the research.

Sub-Problem 2
Develop interview questions for key staff members who use mobile technology
and/or made decisions to implement the use of mobile technologies.
Interview questions were designed to uncover the reasoning behind why and how
ELCs in Wisconsin are choosing to implement mobile technologies and the role they feel
these technologies play in the future of Environmental Education and Interpretation.
Semi-structured interviews were conducted and recorded over the phone. Semistructured interviews follow a questioning plan, but may diverge to follow interesting
tangents and explore ideas in-depth (O’Leary, 2010). All interview questions were
approved via the Internal Review Board of the University of Wisconsin – Stevens Point.
Interviews lasted for approximately 20 to 30 minutes.

Sub-Problem 3
Evaluate the data using qualitative analysis and develop a thematic framework
examining the use of mobile technology within WI ELCs.

Interviews were transcribed and broken into propositions following qualitative
analysis principles. Propositions were grouped into representative subcategories then
categories. These categories were used to build themes which are the basis for drawing
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out the theoretical constructs underlying why and how centers are integrating mobile
technology into their programming.

Sub-Problem 4
Create an overview of why and how Wisconsin ELCs are integrating mobile
technology into their programming.
Themes and supporting categories were examined and woven together to reveal
the deeper reasoning behind how and why WI ElCs are choosing to integrate mobile
technology.
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CHAPTER FOUR: RESULTS
This chapter provides the results of the research examining the adoption of mobile
technology in Wisconsin Environmental Learning Centers. The goals of this study were
to evaluate the attitudes of the ELCs incorporating mobile technologies, determine the
technologies these centers are using, and understand the challenges they have
encountered. The data for this project were collected and analyzed using qualitative
techniques.

I. Data Collection and Analysis
Data were qualitatively coded from five interviews with five different
organizations working with EE or Interpretation in Wisconsin. Informants were from the
following organizations: Upham Woods Outdoor Learning Center (Research Naturalist –
1), Riveredge Nature Center (Director – 1), Trees for Tomorrow (Director – 1),
International Crane Foundation (Visitors Program Manager – 1), University of Wisconsin
– Stevens Point (Forest Ecologist – 1). The semi-structured interviews were transcribed
and coded. Relevant passages in the form of paraphrases or quotes were coded as
propositions (367 total). These propositions were further grouped based on similarities
into 72 subcategories (labeled SC1-SC72) which were further combined into categories
(A-R). From these categories, four themes were developed which reflected the
theoretical constructs represented by categories A through R. All data were qualitatively
coded following the principles of grounded theory. If any data was discarded because it
no longer proved to be relevant, it was removed from the data set and none of the
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remaining data were renumbered. The following data resulted from the qualitative
coding of the five informant interviews. Results are presented in a theme-based format.

II. Themes and Supporting Categories
Outline of Themes and Categories.
The following is a list of themes and associated categories which will be substantiated in
the next section.

T1. Multiple devices are used in WI ELCs to fulfill specific needs for capability and
function.
A. There are multiple types of mobile technology being used in WI ELCs.
B. Mobile technology is chosen for a variety of reasons.
C. Mobile technology is chosen for specific functionality requirements.
T2. Barriers to adopting mobile technology exist within WI ELCs.
D. There are differing opinions toward mobile technology among WI ELCs.
E. Technological challenges are a barrier to the adoption of mobile technology.
F. Cost is a barrier to the adoption of mobile technology.
G. Organizational challenges are a barrier to the adoption of mobile technology.
H. There is a lack of supporting research and resources.
T3. Mobile technology can benefit WI ELCs.
I. Mobile technology integration benefits students’ future lives.
J. Mobile technology provides opportunities to reach expanded audiences
K. Mobile technology can help WI ELCs achieve their goals.
L. Technology can enhance experiences and participant engagement.
13

T4. Wisconsin ELCs cannot afford to ignore mobile technologies.
M. Audiences expect to receive their content digitally.
N. ELCs cannot avoid using technology.
T5. A variety of strategies should be used when first integrating mobile technology.

O. Avoid intimidation and misconceptions by visiting other centers utilizing
technology.

P. Technology should be introduced purposefully.
Q. Staff should be familiar with the devices.
R. Be open-minded to the possibilities of mobile technology.
Themes and Supporting Categories Narrative
This section gives detailed justification for each of the themes through the
supporting categories. Each category is addressed with a summation of the propositions
contained in it and further supported through paraphrases or quotes from the research
informants.

T1. Multiple devices are used in WI ELCs to fulfill specific needs for capability and
function.
A. There are multiple types of mobile technology being used in WI ELCs.
Several devices were utilized by participant organizations, including GPS,
LabQuest 2 computers, digital probes, and several dedicated scientific instruments as part
of a digital exploration kit. Tablet computers, particularly the iPad, were the common
thread among participants. Each organization interviewed had received grant money to
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purchase iPads and were either using them in programming, or preparing to deploy them.
Several centers were considering additional, limited uses for participants’ smartphones.
B. Mobile technology is chosen for a variety of reasons.
Factors which influence the decision to acquire certain technologies include the
prevalence of the platform, the availability of applications, the ease of use, the ability to
function without connectivity, the portability, the durability and the ability to fit in a
ruggedize or weatherproofed case, the type of battery and length of battery life, and the
amount and type of memory. Another consideration is the ability to create a digital
artifact, “some sort of tangible artifact that we can present” at the end of a program.
Participant organizations chose iPads because of their abundance, their low cost
relative to other technologies, their ability to connect to other technologies, and the
availability of nature-based applications. The ease of use for both instructors and
students was a key factor. One informant noted, “It’s pretty easy now to take a high
school student who has never touched anything before put her behind an iPad Mini and
go collect attributes using a GIS software package [the center] had on the iPad Mini.”
C. Mobile technology is chosen for specific functionality requirements.
Some of the mobile devices utilized by the participant organizations, like the
Kestral (a device for taking atmospheric measurements) and hand-held video
microscopes, were chosen to fulfill very specific functions. These tools were part of a
specific kit with the intention of “making what would normally be invisible visible.” The
iPads were chosen to fill multiple roles including general exploration, photo and video
documentation, identification guides, interactive applications, and the flexibility to take
advantage of teachable moments and instructor creativity. All of the mobile technology
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employed by these organizations share has the function of being a “more accurate way of
not only collecting your data and helping you to analyze it.” Informants noted that using
the mobile technology is, “enabling us to have better science, basically.”

T2. Barriers to adopting mobile technology exist within WI ELCs.
D. There are differing opinions toward mobile technology among WI ELCs.
The Environmental Education and Interpretation communities are divided on the
issue of using mobile technologies in their centers and programming. One informant felt
that the greatest challenge facing the adoption of mobile technologies was, “disagreement
within the field of should we even be going down this road of integrating mobile
technology in environmental education.” Informants identified two main camps within
the ELC community which include the skeptics, who did not wish to integrate
technology, and the adopters, who were interested in bringing technology into their
centers.
Informants have received both positive and negative feedback from the broader
EE and Interpretation community and even from their own staff members. Negative
feedback was centered on the idea that students would be more engaged with the screen
on the device than the natural world. Informants noticed that, “there is a resistance to
[mobile technology], because there are people who are unfamiliar with the technology.”
Feedback from staff after using mobile technology in programming has been positive, as
has feedback from participants. After running a staff training using mobile technology,
one informant noticed a difference in the attitude of skeptics, saying, “I do know that
some skeptics came over to the other side at least a little bit because of their
experiences.”
16

E. Technological challenges are a barrier to the adoption of mobile
technology.
There are many physical and technological challenges that affect the decision to
adopt of mobile technology into WI ELCs. The following barriers are those that were
described by informants.
There were several physical barriers to the use of technology. One barrier was the
battery life of the equipment. Another barrier was, “visibility, just the glare on the
screens.” As with most electronic equipment, the lack of functionality in extreme
weather was a barrier to mobile technology use in the outdoors.
One technological barrier was the lack of connectivity. Many applications
functioned well without the need for an internet connection. There were some
applications and content, however, that lost functionality without being connected to the
internet.

When choosing a tablet, centers had to choose a single platform to deploy (i.e.

Apple or Android). Informants noted that this limited the ability of participants to access
the same applications and content at home, if they utilized the wrong platform. Another
barrier was the speed at which technology advances. One informant noted, “The
technology has advanced so far in such a short period of time, so you’re continually
updating your field units.” Centers are hesitant to buy one version of the device only to
have to upgrade in a year.
F. Cost is a barrier to the adoption of mobile technology.
Cost is one of the most prohibitive barriers to the adoption of mobile
technologies. Informants noted, “One of the biggest barriers is the upfront cost of being
an early adopter of technology and figuring out if it works.” It is risky for centers to
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invest in “different technologies and the high risk-reward with that. Some things work,
some things don’t.”
G. Organizational challenges are a barrier to the adoption of mobile
technology.
Informants identified several intra-organizational challenges that acted as barriers
to the adoption of mobile technologies. Educators were struggling to strike a balance
between screen time and exploration time. One informant stated:
“That’s a challenge for a lot of environmental educators to even want to agree to
experiment to use [iPads] because they’re afraid of all that screen time and all that stuff
that’s going on with people, society in general, with their addiction to smart phones and
tablets...”
One challenge informants identified was finding the ways in which technology engaged
students while providing enough guidance to participants so that they were not distracted
during their programs.
Curriculum and classroom challenges that were identified included the issue of
the “black box” and the high potential for a switched classroom. The black box
phenomenon occurred when data was input into a device and a graph or report was
immediately displayed. This worked well with younger audiences, but when the process
was important, “it completely eliminates the math and the understanding mathematically,
what processes are occurring.” Students who attended programming at ELCs were often
more familiar and adept at using the technology than their instructors. Informants
worried that this might lead to the students showing the instructor how to use the
technology and a loss of focus on the lesson.
Staff training and coordination within organizations was also identified as a
barrier to the use of mobile technology. Participant ELCs utilized part time staff and
18

volunteers to teach their programs. It was difficult to coordinate and standardize the use
of technology within an organization and to find the time to train all of the necessary staff
to proficiency.
H. There is a lack of supporting research and resources.
The lack of research into the impacts of mobile technologies on EE and
Interpretation is major barrier to its mainstream acceptance in the field. One informant
noted that many nature centers have expressed interest in using technology, but lack
either the resources, support, or information to move forward with integrating it. The
lack of proven benefits, best practices, and standardization of use were identified as
another barrier to the acceptance of mobile technology within ELCs. One informant
stated:
“What would be handy for nature centers and environmental education across the
board is, here’s some best practices that we work with. Here’s some apps that
work great with these applications, here’s some curriculum you could use based
on this technology for different sorts of learning outcomes that you are trying to
get through for your folks. So, I think if there was some help out there with
curriculum and how to infuse this technology that would be jumped on very
readily right now. I think the interest in it is definitely there.”

T3. Mobile technology can benefit WI ELCs.
I. Mobile technology integration benefits students’ future lives.
Informants identified two ways that exposure to mobile technologies through WI
ELCs benefited the students as they moved through their lives. Technology was viewed
as being so ubiquitous in higher education and in careers, that students who were exposed
to the productive use of these technologies would have an advantage over those students
who were unfamiliar with them. The exposure would also help students be prepared to
move into careers in environmental fields with a better understanding of the tools at their
19

disposal. One organization said, “[mobile technology] fits perfectly into the types of
experiences that we’re trying to give students not only here at [center], but for their
school life and for the rest of their lives as they go into their careers.”
J. Mobile technology provides opportunities to reach expanded audiences
The use of technology, informants noted, opened up doors to reaching and
motivating new audiences. Mobile technologies, including smartphones, are a very
accepted and familiar part of society. Informants felt that the use of these technologies in
WI ELCs programming had the potential to serve as an easy access point for getting
participants excited about an environment, the natural world, which may have been
unfamiliar. As one informant said, “maybe you can reach people who are more interested
in technology and then open their eyes to a more literal experience.”
K. Mobile technology can help WI ELCs achieve their goals.
Informants felt that the use of mobile technology in their centers provided
opportunities to help them meet their goals. The use of technology also made the world
more accessible through bringing environmental issues into focus and allowing
participants to explore in new ways. This combined with the flexibility of technology
allowed centers to cater their programs to different age level and to hone in on their
messaging and program goals. The inclusion of technology also helped centers meet
Next Generation Science Standards which are “very heavy in STEM, technology being a
part of that.” Another benefit came from the efficiency of the technology for both centers
and programming. When used thoughtfully, “it’s much more efficient, it’s more accurate
and it’s less time consuming.”
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L. Technology can enhance experiences and participant engagement.
Informants felt that if mobile technology was utilized effectively that it could help
enhance engagement in outdoor experiences. It was important that the technology be
used deliberately. One informant stated, “I really think if used properly… that [mobile
technology] can be used to further engage the kids in deeper explorations of what’s out
there.” Another stated, “[mobile technology] enhances the experience. It doesn’t mean
you’re not getting your hands dirty, it doesn’t mean you’re not it water, it doesn’t mean
you’re not experiencing anything else.” When iPads were utilized at their sites,
informants did not witness the disengagement or distraction that was often a concern. “I
haven’t seen that with the kids that I’ve worked with and I haven’t had reports from other
educators that that actually happens.” Instead, they witnessed technology being, “used as
a tool.”

T4. Wisconsin ELCs cannot afford to ignore mobile technologies.
M. Audiences expect to receive their content digitally.
Informants noticed that the way younger audiences were learning was rapidly
changing. Several informants referred to their young audience as “digital natives,”
reflecting that “our kids’ minds are possibly changing because of their use of technology
and how it’s just second nature to them.” Informants saw this in student interactions with
technology “noticing how students adapt really, really well to using the technology” and
in many ways, “expect to get information and content in that way.” There was a distinct
trend outside of the EE and Interpretation fields toward disseminating content digitally.
One informant noted that, “The demand for technology is ever increasing and so are the
capabilities for the technology.”
21

N. ELCs cannot avoid using technology.
Informants felt that the trends noted in Category M were indicative of the trends
which would affect ELCs in the future. One informant stated:
“I think centers that don’t eventually adopt mobile technology and take into
account the experiences that our digital natives have had, since birth, in using
digital technologies and mobile technologies, I think if we shy away from it, I
think we’re dooming our centers.”
The future of ELCs depended on the ability of these centers to incorporate technology
into their programming. One informant noted, “We need to be on top of it and infusing it
in the classroom because our students will demand it, more so as we go through time.”
Technology is a reality which ELCs must face in order to meet the expectations of their
audience. Informants felt that mobile technology was an inevitable trend that would
affect their centers.
As one informant said, “I think there is no way we can avoid having technology
as a part of education, as a part of actual on the job, on the ground assessments that we’re
doing out in the field.” Informants felt that while there were many reasons to adopt
mobile technology, the need to adapt and stay relevant was “the first and foremost.” As
one informant elaborated, “it’s really important to help us stay relevant in a world that is
embracing this technology.” When asked why incorporating mobile technology into
ELCs was important, one informant summed up these views by saying, “It’s our future.
That’s it. It’s just our future.”
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T5. A variety of strategies should be used when first integrating mobile technology.

O. Avoid intimidation and misconceptions by visiting other centers utilizing
technology.
The lack of available research on best practices related to the integration of
mobile technology in ELCs makes beginning the process daunting. “Don’t let the
technology scare you off.” Informants noted that there are a few centers out there using
technology and it is worth “getting in touch with centers and observing what they’re
doing with mobile technology and then being a part of that or going to workshop offered
by one of those centers to be able to play around with it in the field.” It is important to
see the technology in use before making a judgment about its functionality and relevance.

P. Technology should be introduced purposefully.
The integration of mobile technology into ELCs should be done slowly and
purposefully. Informants felt that centers needed to think carefully about their
curriculum and make sure that the technology they were choosing helped them achieve
their programmatic goals. “You can have [mobile technology] but the way that you
implement it is super important, gives it relevance.” These devices should only be
written into programs where they served an important function. They “should be there to
enhance the experience when needed and not necessarily for all interpretive programs.”
The goal should be to find a way to use the technology that is novel and cannot be
achieved by other means.
“[Mobile technology] has to be used as a tool and not as a replacement and it has
to be used very deliberately within a program so that the kids and adults know
how it can augment their learning and their experience and help maybe document
it versus distracting from it.”
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Q. Staff should be familiar with the devices.
Informants recognized that mobile technology, particularly iPads and tablets,
were designed to be intuitive and did not necessarily require special training to operate.
Informants have found “great benefit in just allowing staff to experiment with using the
devices on their own and then pulling them out in classes when they wanted to.”
Informal experimentation helped staff members familiarize themselves with the device’s
capabilities and allowed them to take advantage of teachable moments. Whether through
staff training or experimentation, staff members should become comfortable enough with
the technology to be prepared to troubleshoot in the field. Staff members should "go
through some of those fixes and make sure that we’re familiar with it before we ever use
it with students.”

R. Be open-minded to the possibilities of mobile technology.
The successful integration of mobile technology hinges on the ability of ELCs to
be adaptable. Informants noted that one of the key steps is, “allowing oneself to be openminded once again and to change perceptions and to be open to change and creating a
dynamic facility – which we all have to be.”

III. Summary
Through the use of qualitative analysis, the researcher was able to identify and
substantiate five themes related to the research question. These themes will be discussed
relative to the research problem in Chapter Five.
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CHAPTER FIVE: CONCLUSIONS AND
RECOMMENDATIONS
I. Conclusions
iPads in ELCs: Why they were chosen and how they are used
The presence of technology within Environmental Learning Centers (ELCs) is not
a new phenomenon. Environmental Education (EE) practitioners have self-identified as
using e-mail and efficiency technologies in the work place (Peffer, Bodzin & Smith, 2013).
Even GPS, a type of mobile technology, has been accepted as a useful tool within the
field. GPS units have allowed for accurate and efficient collection of location data and
have even been used, through geocaching, as a way to explore the outdoors. Other
mobile technologies, however, have not gained traction and acceptance within the
broader ELC community. The difference has resulted from the fact that GPS has been
viewed as a dedicated tool while an iPad has been viewed as a potential distraction.
Every organization interviewed utilized iPads, whether in conjunction with other
technology or alone. iPads were the most common device chosen due to their reasonable
cost compared with previous devices, the abundance of applications and the flexibility
and versatility these applications offered.
Environmental Learning Centers have taken advantage of the adaptability of iPads
by using them in a number of ways. One way they have been used is to replace
identification guides with interactive versions. Another method has been using the iPads
for dedicated exploration. iPads have also been used for their ability to take photos and
videos to help document student experiences. This has given students a digital artifact to
work with and has often used to develop presentations regarding what they have learned.
25

The ability of these devices to run multiple applications, has allowed educators to take
advantage of teachable moments by utilizing multiple field guides, stored videos and
other media.
Another way iPads have been used is in conjunction with probes, microscopes or
other scientific tools. The iPad has the capability to receive, analyze and display data in
real time. The accurate data collection capabilities were cited by informants as an
important factor in helping centers offer better science programming. Teaching better
science and utilizing technology has also helped centers meet state and Next Generation
Science Standards. Making programming relevant to standards has been a well-accepted
practice within ELCs. Mobile technology has helped centers develop curriculum and
programming that is attractive to educators and school groups.
Much of the technology that already exists in EE is outdated or overly
complicated to use. iPads and tablet devices were easier for staff to use and to facilitate
student use. The introduction of intuitive technologies and applications which serve
increasingly similar functions to previous iterations has reduced time commitment. The
ability of iPads and other tablet devices to serve multiple functions through multiple
applications reduced expenses by eliminating the need for several devices. This ease of
use and extended functionality have made tablet computers a feasible alternative for other
field devices and a valuable tool for WI ELCs to consider using.

Barriers to the adoption of mobile technology
Environmental Learning Centers have encountered many barriers to the adoption
of mobile technology. These barriers included technological challenges, intraorganizational challenges, cost, and a lack of supporting research. Technological
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challenges included the connectivity of the device, choice of platform, the sensitivity of
the device to weather, and the battery life. Connectivity issues and platform choice has
been mitigated through research into application availability and requirements, while
weather sensitivity has been decreased through the purchase of ruggedized cases.
Intra-organizational challenges included developing curriculum which balanced
the potential detriment of more screen time with the potential learner benefits.
Informants felt that the curriculum should be designed carefully to ensure that the
technology was being used appropriately and for maximum benefit. The additional time
required for program development and staff training were additional costs which might
hinder the ability of ELCs to implement technology in the intentional manner necessary
for success.
Despite the fact that iPads are less expensive and fill the same functions as some
other field equipment, the cost of these devices could still be prohibitive to ELCs
interested in investing in technology. The expense combined with the lack of research
proving the effectiveness of integrating mobile technology into ELC curriculums
increased the perceived risk of purchasing any devices. Grant money has been available,
as four of the five participating organizations in this study were able to procure their
devices through grants. There is, however, a time and man-power cost associated with
grant writing that in itself could be prohibitive for ELCs.
The greatest barrier has been the lack of research supporting the use of mobile
technology in ELCs. With opinions so divided in the EE and Interpretation fields, there
has been strong resistance in many ELCs toward the adoption of mobile technology.
Informants felt that the best way to increase the use of technology in the field was to
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conduct research into its impact on learner outcomes, program goals, and mission
objectives. Even ELCs which are interested in mobile technology have struggled with
how to implement it in order to achieve the greatest benefit for the centers and their
audiences.

Why WI ELCs are integrating technology into their programing
Environmental Learning Centers which integrated mobile technology into their
programming are working to meet the changing needs of their audiences while enhancing
their programming. The use of mobile technology has benefited students through
exposure to these technologies as a learning and scientific tool. With the prevalence of
iPads and other mobile technologies outside of ELCs, students will continue to encounter
these technologies in the future. Having seen them used tools, they will be better
prepared for school and career opportunities.
ELCs recognized that their younger audience have grown up around mobile
technology and often expect to get their information and content delivered through these
devices. Having these devices onsite has helped ELCs engage audiences who are
interested in technology, and through this technology extend their interest to the natural
world. Mobile technology also increased engagement through interactive, efficient, and
real-time exploration of data collected during programming. It can enhanced experiences
through the photo and video documentation of lessons and the use of interactive field
guides.
Participant ELCs were aware of changing societal expectations. They
implemented technology for more than the benefits to students and the enhancement of
programming. To them, it has become a matter of relevance to an increasingly busy
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society. These ELCs have been willing to change with their audiences because they felt
that the need to incorporate technology is inevitable. When centers refuse to change, they
become stagnant, and risk losing their relevance and their audience. In order continue
fulfilling their missions, ELCs must adapt to the changing learning habits and demands of
their audiences. Mobile technology is the key to achieving change in a way that can help
ELCs increase their impact without detracting from their mission.

II. Summary of Conclusions
Centers who have implemented mobile technologies are adapting to the changing
needs and preferences of their audiences. The prevalence of mobile technology in
everyday life has changed the way ELCs’ audiences think and the way they expect to get
their content delivered. There were several barriers to consider when incorporating
mobile technology. These included the challenges of cost, battery life, equipment
sensitivity, and the time costs of staff training and the development of new curriculum.
Most of these challenges were overcome through careful planning. The time cost of
implementing the technology was repaid through an increase in efficiency. Despite these
challenges, mobile technologies represented the best opportunity for ELCs to overcome
these barriers while providing them with the ability to better serve their audiences.
Mobile technology benefited students and centers in many ways. It opened the
door to engaging new audiences. Technology served as a gateway, a familiar entry point
to exploration of the natural world. Mobile technology also benefited students through
teaching them to use these devices as learning tools. The ability of iPads to collect,
analyze, and display data allowed ELCs to offer better and more engaging science
programming. The ability of iPads to run multiple applications allowed them to replace
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multiple outdated devices with one easier to use and more cost effective device. This
versatility allowed ELCs to offer their educators more flexibility and creativity.
Mobile technology should be implemented in a deliberate and purposeful manner.
It should not be forced into programming simply for the sake of using it. ELCs should
take the time to develop curriculum that takes full advantage of the devices’ capabilities
while offering the best opportunities for programmatic enhancement. This careful
implementation of mobile technology will minimize the challenges of using a new
technology while maximizing the benefits to both ELCs and their audiences.
The field of Environmental Education and Interpretation is divided between those
who are embracing technology and those who believe it detracts from outdoor
experience. It is imperative, however, that ELCs do not dismiss mobile technology out of
hand. To do so is to risk becoming irrelevant. Any decision for or against the use of
technology should be based on a well-considered examination of audience and ELC
needs.
In the end, the adoption of mobile technology may be less about embracing new
opportunities than it is about recognizing the inevitability of its presence. Environmental
Education professionals believe that technology will have an effect on their field, but
remain uncertain whether that effect will be positive or negative (Ardoin, Clark &
Kelsey, 2012). The informants of this study believe that centers who refuse to adapt and
use technology cannot thrive. Since it is clear that technology will influence the future of
ELCs and Environmental Education, it is the responsibility of ELCs to ensure that
technology’s influence on the field will be a positive one.
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III.

Recommendations

Recommendations for the implementation of mobile technology in WI ELCs
Based on the five centers included in this study, the following recommendations
have been developed to help ELCs integrate mobile technology into their programming.
These recommendations reflect the practices which informants deemed effective.


Environmental Learning Centers must remain open-minded and be willing to
witness mobile technology at work before avoiding it.



Visit centers that have already integrated mobile technology into their
programming.



Mobile technology should be incorporated into ELCs slowly and with purpose.



Curriculum should be designed in such a way that the use of mobile technology
enhances the program and does not detract from it.



Technology should not be used in a program unless it adds substantial value.



The mobile technology purchased should be the one most capable of meeting the
ELC’s programmatic needs, while minimizing the challenges and expense.



ELCs should take their programmatic demands into consideration when deciding
how many devices to purchase.



An open dialogue should be kept so that educators can give feedback and so ELCs
can continually assess the success of the implemented technology.



Staff should be given ample time to familiarize themselves with the device’s
capabilities and limitations, and allow them to discover troubleshooting methods
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Recommendations for Future Research
Research into the use of mobile technology in the fields of Environmental
Education and Interpretation is very limited. Some ELCs will not risk implementing the
technology until there is research proving whether or not it is beneficial to the field.
Pertinent research includes an assessment of the impact of mobile technology on the
achievement of program and learner objectives. As more centers consider adopting
mobile technology, the development of a best practices manual would be extremely
beneficial to the field.
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APPENDIX A
E-mail to organizations working with mobile technology
Hello [contact name],

My name is Kelly Schaeffer. I am a graduate student in Residential Environmental
Education at the University of Wisconsin - Stevens Point, and working at Conserve
School. I am working on a graduate project which investigates environmental education
and interpretive centers’ motivations for including mobile technologies in their
programming. I have heard wonderful things about the work your center is doing.

I am looking for Directors of Environmental Education/Interpretive programs or staff
members leading programs utilizing mobile technology to interview. This would involve
a phone interview approximately 45 minutes to 1 hour long. I would love to include your
perspective on EE and technology as I examine the shifting attitudes of the field.

Would you consider scheduling a time in the next month to have this conversation? I
would be glad to share the results of my work with you when the project is finished.

I look forward to hearing from you.
Thank you!

Kelly Schaeffer
UW Stevens Point Graduate Fellow in Residential Environmental Education
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APPENDIX B
Semi-structured interview questions
1. Why did you decide to adopt mobile technology in your center?
2. Which devices do you use? Why?
3. How often are you using mobile technology in your programming?
4. What function should technology have in Environmental Education or Interpretation?
5. What are the greatest benefits of adopting mobile technology in EE or Interpretation?
6. What are the greatest challenges facing the adoption of mobile technology in EE or
Interpretation?
7. Have you received feedback from participants or teachers on their perception of the use of
mobile technology in your center’s programming?
8. What feedback have you received from the broader EE or Interpretation community?
9. What role do you foresee mobile technology playing in the future of Environmental Education
or Interpretation? For your center?
10. What advice would you give centers who are looking to integrate mobile technology into their
programming?
11. Do you feel the integration of mobile technology has been successful in your center?
- What would need to change to make mobile technology a successful part of your
center?
12. What would need to change to make mobile technology an accepted part of EE as a field?
13. One sentence sum-up of why your center is using mobile technology?
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Appendix C
Themes, categories, and subcategories
T1. Multiple devices are used in WI ELCs to fulfill specific needs for capability and
function.
A. There are multiple types of mobile technology being used in WI ELCs.
SC1 – iPads are utilized
SC2 – Other technology utilized
SC3 – Synching and connectivity
SC5 – GPS use
SC7 – Web technology
SC8 – Photos and cellphones
SC71 – Funding available through grants
B. Mobile technology is chosen for a variety of reasons.
SC4 – Benefits of iPads
SC6 – Technological considerations
SC14 – Digital Artifacts
SC15 – Dedicated use devices
SC67 – Ease of use
SC28 – Easier to use than previous tech
C. Mobile technology is chosen for specific functionality requirements.
SC9 – Identification guides
SC10 – Scientific investigations
SC11 – Self-guided exploration
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SC12 – Flexible and creative use
SC13 – Data collection
SC24 – Better science
SC69 – Versatile replacement for texts
T2. Barriers to adopting mobile technology exist within WI ELCs.
D. There are differing opinions toward mobile technology among WI ELCs.
SC45 – Disagreement in the field
SC62 – Excitement about curriculum changes
SC63 – Skepticism and hesitance in the field
SC64 – Positive feedback
SC65 – Skeptics come over to favor technology
SC68 – Nature Centers express interest
E. Technological challenges are a barrier to the adoption of mobile technology.
SC42 – Technical challenges
SC47 – Technology is constantly advancing
SC48 – Limitations of a single platform
F. Cost is a barrier to the adoption of mobile technology.
SC43 – Technology is expensive
G. Organizational challenges are a barrier to the adoption of mobile technology.
SC36 – Disengagement is a worry
SC40 – Challenge of time commitment
SC41 – Finding a balance
SC46 – Classroom challenges
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SC50 – Difficult to coordinate
SC51 – Must meet teacher and ELC needs
SC52 – The “black box” phenomenon
H. There is a lack of supporting research and resources.
SC37 – Lack of research is a challenge
SC39 – Need for standardization and resources
T3. Mobile technology can benefit WI ELCs.
I. Mobile technology integration benefits students’ future lives.
SC23 – Necessary for future of students’ education and careers
SC26 – Students exposed to technology have an advantage
J. Mobile technology provides opportunities to reach expanded audiences
SC21 – Easy access point
SC30 – Expands audience
K. Mobile technology can help WI ELCs achieve their goals.
SC27 – Helps satisfy standards and goals
SC32 – Tool for tracking impact of content
SC35 – Bring distant issues into focus
SC57 – Efficient!
L. Technology can enhance experiences and participant engagement.
SC18 – Enhance engagement
SC31 – Augment the experience
SC56 – Students should explore and teach other students
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T4. Wisconsin ELCs cannot afford to ignore mobile technologies.
M. Audiences expect to receive their content digitally.
SC19 – Digital Natives
SC29 – Technology is in demand
SC70 – Eventually students may come with their own technology
N. ELCs cannot avoid using technology.
SC20 – Technology can’t be avoided
SC22 – Technology keeps ELCs relevant
SC25 – Technology keeps centers on the forefront of change
T5. A variety of strategies should be used when first integrating mobile technology.

O. Avoid intimidation and misconceptions by visiting other centers utilizing
technology.
SC58 – Don’t be afraid of technology
SC59 – Experience it for yourself

P. Technology should be introduced purposefully.
SC33 – Do not diminish or overwhelm the outdoor experience
SC34 – The more interactive the better
SC53 – Technology should be used as a tool
SC54 – Tailor technology to class, audience, and objectives
SC55 – Use technology where it fits
SC60 – Keep an open dialogue with staff
SC61 – Go slowly and deliberately
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Q. Staff should be familiar with the devices.
SC16 – Just start experimenting
SC17 – Be familiar with the technology prior to use in programming

R. Be open-minded to the possibilities of mobile technology.
SC38 – Perception and closed-mindedness needs to change
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APPENDIX D
Theme Category
T1

A

Subcategory
SC01

Proposition
#
P01

T1

A

SC01

P01

T1

A

SC01

P01

T1

A

SC01

P01

T1

A

SC01

P02

T1

A

SC01

P26

T1

A

SC02

P165

T1

A

SC02

P23

T1

A

SC02

P95

T1

A

SC03

P24

T1

A

SC05

P15
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Proposition
internally we’ve settled on apple ipads
for delivery
through Joy and UWSP we’re part of
her research where she used some
Ipads here, and now because of that
experience we are looking for funding
so we can get our own fleet of Ipads
and use them in similar ways
either a regular ipad or a mini ipad is
the ones that we utilized
she has received six mini IPads and
will be using them in that way
So we have iPads, and that was mainly
through the grants.
we’ve chosen IPads is because they
seem to do it all.
Digital Observation and Technology
Skills. Each of those, the tools in there
had a couple of different considerations
behind them.
there will be QR codes, um, where they
can learn more about the plants
(phenology trail)
Lab Quest 2s which are field computers
where you can hook up electronic
probes and measure the soil factors,
soil temperature, soil chemistry but we
mostly use them for water quality
analysis so we can use them for
dissolved oxygen, PH, turbidity, um
I’m trying to think of some of the other
ones, Nitrate levels, phosphate levels,
light reflection using our light sensors
she’s going to be synching it up with
“phitsy”, “phitsi,” and um what is that,
project bud burst
they hadn’t really done anything with
technology besides GPS, which is I
guess technology

T1

A

SC05

P16

T1

A

SC07

P238

T1

A

SC07

P238

T1

A

SC08

P185

T1

A

SC08

P97

T1

A

SC08

P97

T1

A

SC08

P99

T1

A

SC71

P02

T1

A

SC71

P122

T1

A

SC71

P123

T1

A

SC71

P162

So here they had been utilizing and still
do utilize gps units for doing
geocaching and things like that
our website is reactive meaning that if
people access it through mobile
technology it will reformat to that
device.
In long-term we’re also redesigning our
website and that’s that then will be a
reactive website.
Whereas phones are super, super cool,
you know if you’re outside taking a
Snapchat of I’m outside, yeah that’s
great but how can we use the phone to
be a tool that would enhance our
experience
Using their cellphones more for picture
taking for being able to document what
they’ve done while they’re here.
if not their own cellphones, bringing in
their digital cameras, purchasing digital
cameras to be able to document what
they’re doing
using their cellphones for limited
period of time for photography only at
this particular point to help them do
better presentations and to document
what they’re doing I think is also really
valuable
that was when we first got a fleet of
Ipads through some grants and things
and started integrating them there
Funding I think is there for it. You have
to look for the funding, but a lot of the
technology funding right now is for
gadgets
It's the funding and being able to
explain that no this is to be used in the
out of doors may be new to some
funders
WEEB grant to work with iPads and
Apple tvs and try to test and see how
much the technology can enhance the
outdoor experience instead of detract
from it.
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T1

A

SC71

P21

T1

A

SC71

P270

T1

A

SC71

P94

T1

B

SC04

P242

T1

B

SC04

P244

T1

B

SC04

P246

T1

B

SC04

P27

T1

B

SC04

P28

T1

B

SC04

P29

T1

B

SC04

P311

T1

B

SC04

P312

T1

B

SC04

P333

T1

B

SC04

P96

received a grant to develop a
phenology trail
We currently have, I want to say, 6
ipad, mini ipads, and we have received
a grant to get 10 more.
we have some grant funds to be able to,
to purchase Lab Quest 2s
the reason we chose apple is because
we’re able to provide that content
ultimately through itunes for free to
people both here on site and, um,
virtually.
And apple is, ipads are pretty
ubiquitous
it offers a lot of flexibility and
functionality within the content.
(iPads) So the kids can take pictures
with them, they can record videos, they
can record sounds
at the very beginning looking at ipads
versus android tablets at that time – I
don’t know about now – but at time
there were just a lot more nature based
apps that were available through the
apple store than there were on the
android platform
And so and then just the user
friendliness of them
There are some pretty cool apps out
there, not just forestry and gis and gps
related, but plant identification tree
identification track identification.
all of that at low cost or no cost and it’s
a great instructional tool for the groups
that they bring through their programs.
the Ipad and the android, of course the
cost is about 1/3 the cost of their
predecessors so it does open that door
up a little bit.
electronic probes can actually wireless
send the data back to an iPad along the
shoreline of a lake and the ipad can
collect that data and start to graph that
data on the lakeshore as you’re
collecting it in the middle of the lake
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T1

B

SC06

P166

The memory was a big one.

T1

B

SC06

P167

T1

B

SC06

P168

T1

B

SC06

P169

different files and storage systems of
the different devices. SO ease of use
for that.
The power being mostly AA batteries
because it’s easily interchangeable
between each of the devices
Portability was another big one.

T1

B

SC06

P170

T1

B

SC06

P171

T1

B

SC06

P172

T1

B

SC06

P173

T1

B

SC14

P174

T1

B

SC15

P186

T1

B

SC15

P65

T1

B

SC28

P125

T1

B

SC28

P126

T1

B

SC28

P127

So how easy is it to fit into a kind of
ruggedized case and how easy are the
tools for young people to carry
around.
Some other ones were that they’re
offline. So they don’t need to be
connected to wifi to use
they’re platform neutral so it can work
on any device, whether that be apple or
android or whatever else comes out.
And then that they create a digital
artifact. So something to go back and
look at.
very easy to create a presentation, some
sort of tangible artifact that we can
present to whomever wants to see it.
the kit that Justin kind of put together
has dedicated devices. Whereas each
tool has a centric role and it only does
two or three specific things.
we want to hire an educational
technology specialist here that really is
working on that
The lab probes that we have right now
that were donated to use, unfortunately
don't work as well as they used to. SO
I think that's a little frustrating.
So I think one that we get in our new,
functioning equipment where we don't
have to think about, "gosh is this going
to fail when I bring students out," ... I
think that's going to make a huge
difference.
And they're very very excited about
getting new GPS units in. Because the
old ones are very complicated. Go
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thorough way too many steps to find
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the sort of technology and the software
that you deploy on those devices is
very complicated you need a certain
level of training just to drive the
machine to collect the data.
the apps, that you run on ipads do
essentially the same thing.
IN the past we’ve used relatively
complicated actually and not very
accurate system
I think overall they’ve reacted and
picked it up really quickly just because
of the amount of technology we are
now required to use for the schooling
we have.
There are varied levels of depth with
the technology but I feel like the tools
activities we have are pretty entry level
for a specified purpose.
it’s an easy content for our staff to
learn.
We found it to be a pretty easy
accessible format to learn for people.
Now what’s interesting about the
technology that is just starting to come
out is maybe the second or third
generation of this technology is that it
is not hard to use.
IT’s pretty easy now to take a high
school student who has never touched
anything before put her behind an ipad
mini and go collect attributes using a
GIS software package [center] had on
the ipad mini.
So the technology has come a long
ways to the point where you don’t have
to have special training just to drive the
machine anymore. Pretty much
anybody can drive the machine.
So that’s what I am most excited about.
It’s the ease of use.
So it’s really an ease of use from the
instructor standpoint.
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The android and the ipad operating
system, the updates are seamless. IT
just happens.
IT’s not a big deal like having to
reinstall everything once you have your
update.
they used them with identification
guides where they’d look up trees on
them and leaf snap
they used them with water investigation
classes
to at Riveredge we’re trying to receive
grant funding so we can use them again
in our water quality classes
they took our, our paper copy of our
dichotomous key and they made –
some of the naturalists – made it digital
and they they put little buttons on it so
that when the kids identified their
critter they could also hit a button and
see not just a drawing of the critter but
they could see a real picture of the
critter, as well.
One is down by the river – they were
mini ipads
they collect their water critters and they
would come up and they would use
them for identification purposes and to
record what they found
The main kind of idea behind these kits
is making what would normally
invisible visible.
And trying to increase our vision
spectrum and the bandwidth of how we
take in data and what’s around us.
the other kids would have them and
they would go – they were just
investigating the woods.
she’s in the process of process of using
mini IPads in such a way that she’s
developing this trail that will indicate,
have spots along the way where people
can see what’s coming up at that
particular moment
naturalists utilized them in all kinds of
ways
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as part of the tour it will be up to the
guide as to whether or not they want to
use that
it will be more effective depending on,
in particular tours
it will just depend on the tour itself.
We currently use, um, an iPad in our
introductory, um our introductions for
tours.
It kind of gives them more creativity in
how they approach their introduction.
But I think that, you now, the
applications are out there. I think they
offer a lot of latitude for being creative.
During teachable moments when
they’d be useful in their classes
they go to that specific location and in
order to build our data for those
specific lakes
we can do some long-term longitudinal
data collection using that gps unit
we’re trying to get into as we develop a
hefty curriculum based on next gen
science standards is to be able to take
those GPS coordinates and place them
on a topographic map
Our center is using mobile technology
to have better environmental science
programs based on next generation
science standards and the infusion of
STEM science, technology,
engineering and math, within those
programs.
Now we can focus on the science
behind what we’re doing and not the
technology that we’re using.
And uh the ease of use, file transfer,
collecting data was, it’s I’m very
excited about it because it’s so easy.
they can use a modern tool to collect
their data
I understand the value not only for
accuracy in data collection, but also
finding locations, revisiting sites
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It’s just a really more accurate way of
not only collecting your data and
helping you to analyze
And technology enabling us to have
better science, basically
it’s taking what used to be printed in
texts and manuals and putting it on a
platform that our younger generation
absolutely understands and knows.
I see that as a real positive. We’re not
lugging books around with us anymore.
We’ve got an iPad or a smart phone
and everything we need is there to
conduct our training.
With anything, there’s always some
positive and some negative feedback.
I guess with myself internally had
different positives and negatives with
it, too
We’re wrestling with that here at the
university.
biggest challenge which is just
disagreement within the field of, you
know, should we even be going down
this road of integrating mobile
technology in environmental education.
I think there’s a lot of skeptics, but I’m
hearing more and more people talking
about trying it
I think that there’s two camps. That
there’s people who want to you know
integrate technology. I guess they
would be called the early adaptors,
right, then there’s those that want to see
it proved before they go an implement
it.
I think there’s a lot of people that just
don’t know. That are in the middle
they were very excited about the
direction we're going with the new
curriculum. Not specifically with the
technology but with the new
curriculum
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I think at this point it's, being just the
overall curriculum changes, are being
met very favorably by the EE
community. You know I can't
necessarily say towards the technology
but especially towards the next gen
science standards. It's being met very
favorably there, which is, and the
technology is a part of that
there are still centers out there like that.
Think that technology takes away from
the experience.
I think there probably are still some
naturalists that just object to that just
because of the word technology.
Thinking that oh you’re going to be
looking in a screen and using a
computer and your eyes aren’t going to
be focused on what we’re doing
outside.
Well I can tell you before I got this job
that I was pretty against technology in
the field.
I guess technology you have to kind of
define what that is in your own realm
I think there is a resistance to it, just
you know, um, because there are
people who are unfamiliar with the
technology
a lot of people get involved with
interpretation as naturalists is because
they love the natural world and they’re
really not into technology. They like
things that are real and they like to
experience them in the moment.
there was a lot of skepticism in the
room when she was sharing how they
were going to use these ipads in those
river classes
Yeah and I think they really like it.
Yeah I think they're all on board with
using technology.
Lots of groups are interested.
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They really enjoy it, as far as getting
the students outside and interested in a
different way than they would normally
look at technology.
Lots of positive feedback as far as, it’s
a neat idea.
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A lot of positive feedback out there.
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Feedback from our students within the
university system has been
phenomenal.
Feedback from our students within the
university system has been
phenomenal.
We haven’t run across a nature center
yet that isn’t interested in the
technology and looking for ways to use
it.
there was rather positive comments
from those that participated including
teachers.
I received several comments from
people who said, “I was really skeptical
but that worked out really neat.” And
they saw that it wasn’t a negative
addition to the program
I do know that some skeptics came
over to the other side at least a little bit
because of their experiences.
they have all (nature centers) expressed
an interest learning how to use the
technology, but not all of them have the
ability to do that.
batteries tend to go really fast in some
of these pieces of equipment.
GPS is super helpful but you run out of
batteries, you don’t have satellite signal
what are you going to want?
trying to anticipate a lot of issues that
may arise with the technology.
Well there are just some physical
challenges with the technologies
you have to carry these devices around.
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To really get the full functionality of
them, you have to have an internet
connection
over a cellular connection can access it
but there may be some functionality
that won’t work until they get back to
the visitor’s center.
Just visibility just the glare on the
screens
The unfortunate thing is this hardware,
the iPad hardware, does not like cold
temperatures.
it’s not designed for that type of an
application so that didn’t work well for
us. But we’re finding ways to work
around that now.
The software definitely has huge, huge
benefits over what we’ve been using
previously, but the hardware has not
evolved to the level yet where we can
take it into the woods and work with it
all day when it’s 30 below.
If you wait until the next generation
came out, how much better would that
be?
Because the technology has advanced
so far in such a short period of time.
SO you’re continually updating your
field units.
people at home is having to choose one
format of, one platform, I’m sorry
platform of delivery.
we’re choosing apple and that excludes
a whole range of people who have no
apple devices.
really only be accessible to people who
are affluent because they can afford the
devices and really wanting to expand
that to everybody.
And I think if you don’t have the
funding to be able to do it, it can get
quite expensive.
one of the biggest barriers is the
upfront cost of being an early adopter
of technology and figuring out if it
works.
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Another one would be the upfront cost
of trying out different technologies and
you know the high risk-reward with
that. Some things work, some things
don’t.
And they mostly have issues with the
upfront cost or trying to implement it
all at once.
The kit that we have right now, they are
overall about 2,000 dollars for one kit.
That’s a potential money pit if you
don’t think about, “what’s going to
change?” Are the kids going to use it?
Enjoy it?
the challenge previous to the ipad and
the android operating system has
probably just been the cost.
That doesn’t sound like much if you
have one person but try to outfit a class
of 30 students, now you’re talking real
dollars.
cost has been a prohibitive barrier and
the fact that this technology, you know,
buy something brand new today and
three years from it still works but it’s
out of date.
what I don’t want to see happen and,
you know, what I think people who
don’t have a positive view of
integrating tech like ipad or smartphone
technology in outdoor education is I
don’t want to see kids walking down a
trail and just staring at their IPad
And I don’t want to see them sitting by
a tree and playing games
That’s what I hear from quote unquote
naysayers, I guess, or late adapters is
maybe the better word to call them is
their concern that those are the types of
things that would happen
I think without some guidance for the
kids they can go down that slippery
slope of not being engaged with the
world around them and solely being
engaged with the ipad.
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one of the biggest limitations for the
groups that we have is the time
commitment.
IF it takes about three hours or about a
little longer depending on where you
want to explore to do the kits.
documentation that screen time is
increasing dramatically
(documentation that) teenagers have
less social skills because they’ve been
on their smart phones all the time
And how do we balance that though
with also realizing, you know, the
society and the world is changing
around us and sure maybe the fulcrum
you know or the pendulum has swung
too far like we’re addicted to our smart
devices, but that doesn’t mean we
should just not use them right
We need to find the happy medium
that’s a challenge for a lot of
environmental educators to even want
to agree to experiment to use them
because they’re afraid of all that screen
time and all that you know stuff that’s
going on with people, society in
general with their addiction to smart
phones and tablets and all that type of
thing.
the high potential for a switched
classroom. Whereas we, the adults,
would be providing the program to the
students. Maybe the students have a
greater understanding of the
technologies than we do. And then the
student would be teaching the
instructor
then the kind of loss of focus for
whatever the class may be.
the hurdles of being the early adopters
of technology then trying to train your
whole staff
coordinating all these things across
departments and technologies has been
a little bit of a slow climb.
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so the technology that the teachers have
or are willing to work with would
probably be some of the biggest
barriers.
bridging the gaps between what the
apps do – and there’s a million apps out
there – but teachers and nature centers
are busy running different programs
that they have.
You collect data and then you run it
through a lengthy mathematical process
to create information from what you
collected. And all collection protocols
have some sort of mathematical
analysis going on.
What I’ve heard and what we’re
wrestling with at our younger levels of
students coming through our programs,
do we want to go to the technology side
of things because it completely
eliminates the math and the
understanding mathematically, what
processes are occurring.
So what we call it is the black box.
Type these numbers in here and push
this button and your report comes out
over here. What goes on in the middle
we’re not teaching that? SO we’ve kind
of resisted that for some of our classes
where we wasn’t our students to go
through that mathematical process and
understanding.
But then at the same time before they
graduate from their four year program,
they have to know how to use that
software.
But it gives them, I believe it gives
them a more full appreciation of what
the software is actually doing for them.
But it’s a double edged sword.
Should we even be worrying about all
the math processes in between times?
Is that going to be necessary for
students understanding 10 20 30 years
from now? Because technology makes
it so easy.
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So the sooner that we can provide good
material with direction with the
technology is going to be instrumental
to how it looks ten years from now.
I think we’re seeing that more and
more with different conferences and
things that I’ve been to, what are the
top things?
So the teachers or whoever else is
implementing doesn’t have to go out
and do the groundwork themselves.
What would be handy for nature
centers and environmental education
across the board is, here’s some best
practices that we work with.
Here’s some apps that work great with
these applications, here’s some
curriculum you could use based on this
technology for different sorts of
learning outcomes that you are trying
to get through for your folks.
SO I think if there was some help out
there with curriculum and how to
infuse this technology that would be
jumped on very readily right now. I
think the interest in it is definitely
there.
But we’re at the leading edge of that
technology so everyone’s trying to
figure out, ‘how do we do this?’
If we could share that information back
and forth you would get us using it
more and thinking about it less.
I think the biggest challenges is the
lack of research out there kind of
proving that or at least giving some
really good ideas of these are
appropriate ways that we have found
positive impact for integrating mobile
technology into environmental
education.
I think we just need more research.
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mostly there’s starting to be some
things that give hints (of tech effect on
ee)
we need to figure out how to utilize
that to our advantage so that we can
reach those outcomes that we strive to
in Environmental Education of
connecting people to the natural world,
of building awareness, building
knowledge, building appreciation and
desire to want to contribute positively
to our environment. I think that
technology can play a role in that, once
we figure out what the best way to use
it is
how can we best use technology?
right now, no one really kind of knows,
is it harmful? Is it positive?
I just have seen very little research out
there about the applicability of using it
in an outdoor environmental setting
versus a classroom setting which I
think is much different.
IF outdoor magazine or backpacker, a
trusted resources, said here’s three apps
that are super important and here’s
what they do.
Standardized across the industry.
we’re using screenchomp and everyone
knows how to do this now so we don’t
have to train 18 other people.
Or you have 3 or 4 people who can
train new people who are coming in.
I think we need kind of proven
practices that have been shown to
positively affect the experience that
kids and adults are having outside and
learning about the environment by
using the tool of mobile technology.
also preparing students for future
careers in environmental science
because careers involve technology
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I think it really ties into where they
[students] are headed and the teachers
are headed
but for their school life and for the rest
of their lives as they go into their
careers.
So we’re trying to push more as we
develop the program for how they
relate to careers and people using them
in the field.
kids need to learn how to use the
technology because it’s not going away
enables students in a really hands on
way using our local resources to use the
technology and give them a boost up
it really allows them to have a jump up
I think on everyone else. Oh I’ve used
this before but I’ve also used it outside
but I can really apply it here in a lab as
well
As the devices get more capable, more
ruggedized, more accessible to the
teachers and the classrooms, nature
centers. It’s going to trickle down to
the students
I see benefits in, for a center. In being
known that they do use technology
I think it’s a great selling point for
teachers and others who want to use
your center
For funders knowing that you do use
technology
I think it’s an easy access point for lots
of students to come out and get to
enjoy nature and be able to get caught
outside looking at something - nature and just being outside and enjoying that
experience
So I think it’s an easy access point for
lots of people to get outside and kind of
appreciate nature.
Which I’ve seen kids more and more
wanting to stay inside.
finding that time more valuable staying
inside rather than going and running
around outside
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So maybe you can reach people who
are more interested in technology and
then open their eyes to a more literal
experience, I guess. Visceral, yeah.
As far as infusing this into the
educational experience for the students,
I think it opens up a window to them.
So it kind of opens up their mind to
different application different things
they can use that technology.
I do think it can be a carrot for some of
those, those kids who maybe like are
wondering, why are we going on a
nature hike?
I think it can be used as a motivation
factor
in hopes of attracting additional
audiences that are not currently in our
demographic.
Expanding your audience
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if there are people who are not able to
come to our site, they’re still able to
still access the content and hopefully
get the messaging that we are trying to
deliver to them.
it’s pretty impactful to have a video
interview of that person out in the field.
Virtually we can bring those
experiences that they would have here
to them virtually.
it gives people an opportunity for really
a minimum investment on the backend
to reach diverse audiences that often
were much harder to reach in the past.
I think it’s a natural progression to go
to a more mobile format so people can
access it on the devices that they carry
with them.
Because it is an impactful method for
reaching diverse audiences
That's a part of what next gen is trying
to get in. Next gen, very heavy in
stem, technology being a part of that.
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And mobile technology because we
have most of our experience in the out
of doors and the [forest] fits perfectly
into the types of experiences that we’re
trying to give students…so it plays an
important piece.
we can learn about how much impact
we’ve had with that particular content.
How successful we were at deliver the
messages we wanted to deliver.
it’s a way that we’re going to really
become much more honed in our, in the
way we deliver our messages and much
more focused.
I think it’s really going to help us to
understand what is the most effective
way of getting our messages across.
making the world a little bit more
accessible.
You can bring people half a world
away into focus for people. And make
connections with those people.
IT’s much more efficient, it’s more
accurate and it’s less time consuming.
People now realize how much faster
more efficient this technology can
make them in the field, so it’s a time
saving aspect.
(how to use tech properly) But I think
there is a lot to be learned yet, so I
don’t really have the perfect answer for
that
and I think it will just help with
efficiencies, greatly. So I think mobile
technology can help us with both of
those things in an organizational level
we saw how youths and adults alike
were engaged with ipads and those
types of things
I think it’s a great benefit for your staff.
You’re giving your staff some training
some professional development.
Letting them see how to use technology
for better programs, better engagement
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so she is hoping to engage kind of our
visitors – the general public and
volunteers – in increasing the amount
of phenology data that we can
contribute to these national sources
My theory is that if it is done properly
it can be used as a way to further
engage kids and adults in the natural
world.
I really think if used properly – and that
honestly is what needs properly – that
they can be used to further engage the
kids in deeper explorations of what’s
out there.
(mobile technology can help us) and
also with engaging kids and families
and adults outside.
When you ask, sometimes when you
ask a kid to explore the woods or
something like that, um, some of the
children get much more engaged when
they have an Ipad because they can,
they can clip videos
no it doesn’t. It enhances the
experience. It doesn’t mean you’re not
getting your hands dirty, it doesn’t
mean you’re not it water, it doesn’t
mean you’re not experiencing anything
else
I think the biggest hurdle is trying to
use technology to enhance the
experience and not you know, draw
away from it.
using technology to enhance the
outdoor experience is something that
we’re striving to do.
here on site they can access some
content that can augment their
experience here onsite.
The educators saw them being used
really well there
Joy’s observations discovered that they
did not detract, you know, distract the
kids
They were used as a tool
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(disengagement) I haven’t seen that
with the kids that I’ve worked with
(disengagement) I haven’t had reports
from other educators that that actually
happens
is to make a presentation to others
about the data that they collected about
their work, the evidence that’s been
collected and then to report out to their
group
I think that the most fun that the
students have is that once they master
the technology they teach one of their
classmates and they go explore
something different.
Seeing them do that kind of exploration
on their own. That’s what the teachers
really enjoy, too.
then also the whole digital native and
digital immigrant language about how
our kids’ minds are possibly changing
because of their use of technology and
how it’s just second nature to them
the upcoming generation being more of
the digital natives. So they grow up
with the technology and it just kind of
makes sense to them.
SO they’re already comfortable with it.
Probably people who, you know, are
just being raised with this technology
Because technology is inherently a part
of their life. This is something that
they, they live and grow up with.
noticing how students adapt really,
really well to using the technology
And because they’re of the digital age,
they’re digital natives they could
actually expand upon what I could
actually bring to them not being a
digital native. They could use their own
personal technologies and making that
more about the environment
The demand for technology is ever
increasing and so are the capabilities
for the technology.
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For two reason one is that just the trend
for, um, for delivering technology
today.
they expect to get their information
delivered in this manner
They expect to get information and
content in that way.
It’s just become second nature to
people now to have.
they complain when technology is not
infused in the classroom. They have a
good point.
So from our college students, yeah,
they’re going to complain if it’s not a
part of the curriculum.
They know it’s there and they want to
learn how to use it.
And hopefully at some point our
students will come into our classes, be
they high school students or
professionals into a class and they will
already own the technology and they
will just need to download the app that
we’re going to discuss/use in the field
today.
SO that really opens things up for
education, particularly nature centers.
They’re not going to have the dollars to
go out and buy 30 of these handheld
units so they can teach a class with it.
Ideally our students come to us with the
technology in their hand that they own
already, which is nice because the
student can take that app home with
them
I think at centers, if we shy away from
using technology. I think we’re setting
ourselves back
I really think it’s truly here to stay
I think center’s that don’t eventually
adopt mobile technology and take into
account the experiences that our digital
natives have had, since birth, in using
digital technologies and mobile
technologies, I think if we shy away
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I really think it definitely needs to be a
part of it.
I think those centers that close
themselves off and say no we’re never
doing this, I think it’s really going to
hurt their center.
But I think those that move forward
and try to stay in tune with the times in
a good way, in studying and have
justifiable reasons for using it and can
demonstrate it well, I think those are
the ones that are going to excel
creating a dynamic facility – which we
all have to be. We’re always changing.
It wasn’t changing at all and that’s
when you get into trouble.
I think it’s going to be omnipresent
with the role within environmental
education.
I think that it’s going to be something
that we can’t avoid.
I think there is no way we can avoid
having technology as a part of
education as a part of actual on the job,
on the ground, um, you know,
assessments that we’re doing out in the
field.
I think the mobile technology is pretty,
it’s becoming more a part of what we
do as nature centers.
I think it’s just something we have to
do because attention spans are getting
shorter and shorter and there is more
and more competition for people’s
attention.
Um, I think it’s mandatory now.
I can see it as being a critical
component in the classroom.
SO this, this is going to be as, as
ubiquitous as textbooks. The textbook
will be on an ipad.
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at our peril we, we ignore this
technology.
We need to be on top of it and infusing
it in the classroom because our students
will demand it, more so as we go
through time.
I don’t think we need to change
anything. I think it is happening. I
think it’s just going on. It’s definitely
out there.
It’s our future. That’s it. That’s just our
future.
just trying to stay relevant and being on
the forefront
So trying to stay relevant and on the
cutting edge of
I also think it’s really important to help
us stay relevant in a world that is
embracing this technology.
So I think the benefits are…but we’re
addressing a changing society, right.
So we’re looking relevant, you know
first and foremost probably being to
help to stay relevant
We are fully aware that society is
changing and how people learn is
changing
It’s kind of on the forefront of what
people are doing with technology
outdoors.
Riveredge is moving forward with
mobile technology because we want to
be in the forefront in the field of
environmental education
we want to help redefine what a nature
center is and what people expect when
they come to a nature center
we shouldn’t really be, you know,
scared of it as much
you can’t be afraid of it and you’ve got
to be open to change, but that’s what
it’s all about.
I would say, not to be afraid of it
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it’s being open to these other
technologies is, um, is not scary
Don’t let the technology scare you off.
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first of all find a center that’s currently
doing it or find someone in
environmental science whose been
studying it or who has had, been
working with it in a center for a while
second step is to come and visit that
center and see how it’s being used
getting in touch with centers and
observing what they’re doing with
mobile technology and then being a
part of that or
going to workshop offered by one of
those centers to be able to play around
with it in the field
go to a couple of days of training I
think would be next steps for centers
looking at technology.
really experience this for themselves
before they make an opinion
whatever expectation they come up
with, I hope it’s based on good sound
judgment.
I mean could we actually use
technology in a way that doesn’t
detract from their natural experience
it doesn’t need to diminish that, um,
experience as long as it doesn’t
overwhelm it.
And the more interactive we can make
it the better. For everybody.
People will learn more, by having more
interactivity.
it’s just a tool to assist where you can’t
teach and you can’t make the same
impact in any other way.
we hope to bring to people where they
can’t be delivered in any other way
when they’re on site.
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they see it as a great teaching tool for
their students.
It has to be used as a tool and not as a
replacement
I think it’ll be a tool
It’ll be a way that there is a lot more
information at your fingertips as an
environmental educator
take a look at their own curriculum and
see where it fits or to modify their
curriculum, making sure that they’re
following either the Wisconsin state
science standards, but boy a lot of our
schools, Kelly, are going to next gen
science standards
We’ve got a couple different weather
stations around but they don’t mean
anything if you don’t look at the data
and try to interpret a trend. What’s
happening and why is it happening.
You really have to look at the content
and the best delivery method for that
particular content.
On the plus side you can take a group
of grade-schoolers out there and
calculate trees per acre. Forget the
math process in between, they’re not
ready for it anyways. Nor do they need
to know it.
I think it depends on your audience and
what are the learning outcomes that
you want them to go home with.
Then you tailor your class to that
aspect.
So I think it actually just gives us more
opportunity but we might have to think
about how do we tailor that a little
more.
if it’s going to be integrated into a
class, doing so where the whole class
doesn’t revolve around that piece of
technology but it is used as a tool
within that class in a way that really
benefits what’s going on there.
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I think it should have a relatively large
function where it fits
I think it’s really, really important that
technology is a part of it if it applies. I
don’t believe in forcing it.
I think if it applies with what you’re
doing it allows you to collect data in a
more comprehensive and accurate way.
I think it should be used
to make sure their curriculum is up to
date with whatever standards they’re
using and then to put it in
So I think it plays a big role in the
future of it but I think it needs to be
grounded in enhancing the experience
and sometimes that comes best
through...talk about where the kestrel
ideas were grounded from, I guess.
I think technology kind of with a
purpose
I think the biggest things are thinking
about what is the end goal and the
purpose and looking at the design
considerations.
And it needs to have some sort of
purpose or at least an idea behind it
rather than let’s go get some
technology.
You can have it but the way that you
implement it is super important, gives it
relevance.
it should be there to enhance the
experience when needed and not
necessarily for all interpretive
programs
it has to be used very deliberately
within a program so that the kids and
adults know how it can augment their
learning and their experience and help
maybe document it versus distracting
from it
constantly keeping a dialogue of hey
what’s been working, what’s not
I think a carefully thought out purchase
is going to be pretty important and
crucial.
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I would just say start slowly and do it
purposefully
we chose to secure the funding and
start just basically experimenting with
the ipads in context of the outdoor
education and environmental education
classes that they taught and do teach at
[center]
there wasn’t a lot of examples out there
so we just started experimenting with
them
we got Ipads for everybody and we just
started experimenting
Just jump right in and start messing
around.
This technology is designed to be
intuitive. You don’t need a special
class on any of this stuff.
Just get the piece of equipment and
start plunking around.
It’s intuitive enough where you can
learn it on your own.
See opportunities, um, environmental
educators will be thinking out of the
box when they grab this stuff. IT’s not
hard.
(Staff) we also are using them at
[center] to once again allow people to
experiment, to have them in their
backpack.
So educators once again, just like at
[center], have them in their backpack
I am a firm believer in just
experimenting with them
I found great benefit in just allowing
staff to experiment with using the
devices on their own and then pulling
them out in classes when they wanted
to
before we ever use it with students
want our staff to go out and test it out
of course first
make sure that it is working before we
start using it with students.
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starting out with two ipads and make
sure that we’re very familiar with it and
making sure that we can solve any
problems if someone hits the wrong
button so how do we correct that on the
ipad. Go through some of those fixes
and make sure that we’re familiar with
it before we ever use it with students
And then troubleshooting. You have to
know if something goes wrong with the
Lab Quest you have to know “so how
do I fix it on the spot?”, in the field
without anyone else around.
It's just a matter of getting the
equipment in and having the time to
test it, and having the time to test it.
I think it’s a perception problem.

T5

Q

SC17

P121

T5

Q

SC17

P129

T5

R

SC38

P119

T5

R

SC38

P119

Perception would be the first thing. It
needs to change!
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In curriculum we have to be dynamic
and open to changes
And open-mindedness.
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people need to relax about it and be
very open-minded.
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allowing oneself to be open-minded
once again and to change perceptions
and to be open to change and
If they’re thinking about doing it that
tells me they’re at least open to the idea
of doing it which is important
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APPENDIX E
IRB Approval From
University of Wisconsin-Stevens Point
Institutional Review Board for the Protection of Human Subjects

Protocol for Original Submissions
A complete protocol must be submitted to the IRB for approval prior to the initiation of any
investigations involving human subjects or human materials, including studies in the behavioral
and social sciences.
For all research protocols, please submit the following:
 1 printed copy with Faculty Mentor and Department Chair signatures of (1) the
completed protocol; (2) project abstract; and (3) samples of informed consent forms.
PROTOCOLS LACKING ANY ONE OF THESE THREE ELEMENTS WILL NOT BE
APPROVED.
 A second copy of this page, with signatures.
Printed materials should be submitted to:
IRB/Grants Office, 204 Old
Main.
 Electronic copies of all submission materials (multiple files are acceptable) emailed
as attachments to Jason R. Davis, IRB chair: jdavis@uwsp.edu AND Sharon Courtney,
Grants Office: scourtne@uwsp.edu

PLEASE TYPE
Project Title: Mobile Technologies in Environmental Education
Principal Investigator: Kelly Schaeffer
Department:

College of Natural Resources

Rank: Graduate Student

Campus Mailing Address: N/A - 5400 N Black Oak Lake Road Land O’ Lakes, WI 54540
Telephone: 608-434-3957

E-mail address: Kelly.schaeffer@uwsp.edu

Faculty Sponsor (if required): Dr. Randy Champeau
(Faculty sponsor required if investigator is below rank of instructor.)
Expected Starting Date:

July 2014

Expected Completion Date: May 2015

Are you applying for funding of this research? Yes

No x

If yes, what agency?
Please indicate the categories of subjects to be included in this project. Please check all that
apply.
x Normal adult volunteers
Minors (under 18 years of age)
Incarcerated individuals
Mentally Disabled
Pregnant women
Other
(specify)
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(Faculty Member) I have completed the “Human Subjects Protection Training” (available at
http://www.uwsp.edu/special/irb/start.htm) and agree to accept responsibility for conducting
or directing this research in accordance with the guidelines.

(Signature of Faculty Member responsible for research)
(Department Chair or equivalent) I have reviewed this research proposal and, to the best of my
knowledge, believe that it meets the ethical standards of the discipline.

(Signature of Department Chair or equivalent)
****************************** Do not write below this line – for IRB use only
******************************
IRB approval________________________________________________
Date____________________
(Signature of IRB Chair)

Approval for this research expires one year from the above date.
If research is not completed by this date, a request for continuation must be filed
and approved before continuing.
Revised form:
September 2010
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Proposal Abstract
Write a brief description of the purpose of the proposed research project. (100-200 words)

Technology, when properly applied, has been shown to enhance student learning.
Though some forms of technology are being used by educators in the Environmental Education
(EE) field, there is still resistance to adopting new methods and new technologies. The belief that
technology detracts from the outdoor, experiential education which EE strives to provide has kept
many Environmental Learning Centers (ELCs) from embracing technological advancements. If
properly integrated with in-depth discussion and experiential learning, technology can enhance
teachers’ ability to address multiple learning styles and to put EE into broader context. Mobile
technologies provide just such an opportunity, presenting the potential to address the needs of
both ELCs and their audiences. This research will evaluate the ways in which mobile technology
is being integrated into Wisconsin Environmental Learning Centers (ELCs) to help them achieve
their programmatic and mission goals. Using qualitative methods, this research will generate
case studies of two ELCs in WI that have chosen to adopt mobile technology. The research will
seek to understand how and why ELCs are integrating mobile technology into their programs,
which technologies are being chosen and the attitudes of the educators and administrators
toward the use of that technology.
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Please complete the following questions for all research.
1. Describe the characteristics of the subjects, including gender, age ranges, ethnic background,
health/treatment status and approximate number.
My subjects will be staff members of Environmental Learning Center (ELC) or Interpretation
Centers (IC). They will be fully employed adults in good health. The gender and ethnic background of
these participants will be determined by who in the ELCs or ICs is in the position of director, administrator
or full-time, teaching staff member. The age rang will likely be from 30 to 50, but will again be determined
by which staff members are available and willing to be interviewed. I have no preference for ethnicity, age
or gender. I will be interviewing at least one and as many as 3 staff members from two organizations
leading to a number of 2 to 6 total participants.

2. Indicate how and where your subjects will be obtained. Describe the method you will use to contact
subjects.
My subjects will be determined by finding ELCs or ICs that are using mobile technologies. This wil
be achieved through the list of Wisconsin environmental learning centers begin compiled by Dr. Steve
Kerlin at UWSP. I will contact these organizations via email and phone to gauge interest in participating in
the study and to obtain permissions to interview staff members and create a case study of the center.

3. What are you going to ask your subjects to do (be explicit) and where will your interaction with the
subjects take place?
I will ask my subjects to participate in a recorded semi-structured interview. The interviews will
likely be one to two hours in length and may be split up on different days as is convenient for the
participant. See the attached list of interview questions for further information. If I am unable to visit the
participants at their nature centers for face to face interviews, I will conduct interviews via the free internet
calling program, Skype, which allows for the recording of audio. The participants will be able to choose
their own location during the interview.

4. Will deception be used in gathering data? Yes
If yes, describe and justify.

No x

5. Are there any risks to subjects? Yes
No x
If yes, describe the risks (consider physical, psychological, social, economic, and legal risks) and
include this
description on the informed consent form.

6. What safeguards will be provided for subjects in case of harm or distress? (Examples of safeguards
include having a counselor/therapist on call, an emergency plan in place for seeking medical assistance,
assuring editorial rights to data prior to publication or release where appropriate.)
Since interviews will likely be taking place via Skype, a free internet calling program, I will inform
the participant that they have the right to leave the conversation at any time if they feel uncomfortable.
They also have the right to refuse to answer any question they do not wish to. I will offer them the
opportunity to review my case study of their organization in draft form before publication.

7. What are the benefits of participation/involvement in this research to subjects? (Examples include
obtaining knowledge of discipline, experiencing research in a discipline, obtaining course credit, getting
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paid, or contributing to general welfare/knowledge.) Be sure to include this description on the informed
consent form.
There may not be any immediate benefits to the participants, other than helping to improve the
fields of Environmental Education and Interpretation through a broader understanding of mobile
technology use in the field.
8. Will this research involve conducting surveys or interviews? Yes
x
No
If yes, please attach copies of all instruments or include a list of interview questions.
See attached list of interview questions.
9. If electronic equipment is used with subjects, it is the investigator’s responsibility to determine that it is
safe, either by virtue of his or her own experience or through consultation with qualified technical
personnel. The investigator is further responsible for carrying out continuing safety checks, as
appropriate, during the course of the research. If electronic equipment is used, have appropriate
measures been taken to ensure safety? Yes
x
No
The only electronic equipment to be used will be the free, public internet calling program, Skype,
and the participants own computer and internet connection.

10. During this research, what precautions will be taken to protect the identify of subjects and the
confidentiality of the data?
The data will be stored on a personal, password-protected external hard drive. The interviews will
be organized by subject number which will not be associated with a name, anywhere in the file.

11. Where will the data be kept throughout the course of the study? What provisions will be taken to keep
it confidential or safe?
The data will be kept on a personal, password-protected external hard drive. Any hard copies of
the data will be stored in a locked office or filing cabinet.

12. Describe the intended use of the data by yourself and others.
The interviews will be qualitatively coded and analyzed. The data will be used to create two case
studies that show how ELCs or ICs are successfully integrating mobile technologies into their
programming. These written case studies will be used as my Master’s project. With the organizations
consent, they may be made available to other ELCs and ICs who wish to see a model on how
organizations are integrating mobile technologies.

13. Will the results of the study be published or presented in a public or professional setting?
Yes
x
No
If yes, what precautions will be taken to protect the identity of your participants? State whether or
not
subjects will be identifiable directly or through identifying information linked to the subjects.
The results of this study will be published in the form of a written Master’s project which may be
available to other UWSP students and staff. I will remove the organization names and refer to them using
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generic terms in the study. If specific features of an organization make the use of mobile technology
possible, but also make the center identifiable, I will discuss this development with the organization. They
will have the right to ask me to leave out that information, drop out of the study, or to allow me to proceed
with using the potentially identifiable information.
14. State how and where you will store the data upon completion of your study as well as who will have
access to it? What will be done with audio/video data upon completion of the study?
The audio of the project will be stored for one year on a private, password-protected external hard
drive in case revisions need to be made. After that time, the audio will be deleted. Hard copies of data
may be kept in a locked filing cabinet for a longer period of time. I will be the only person with access to
the raw data.

A completed protocol must include a copy of the Informed Consent Form or a statement as why individual consent forms
will not be used.
Revised
form: January 2001
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Proposed Interview Questions:
What function should technology have in Environmental Education or Interpretation?
What role do you see technology playing in Environmental Education or Interpretation in the next five
years?
What role do you foresee mobile technology playing in the future of Environmental Education or
Interpretation?
What role do you foresee mobile technology playing in the future of your center?
Is there a right and a wrong way to use mobile technology in Environmental Education or Interpretation?
How is your center using mobile technology?
How often is programming using mobile technology requested?
How many participants have participated in programs using mobile technology?
How often are you using mobile technology in your programming?
What functions of mobile technology do you find most useful?
What functions of mobile technology are the most challenging?
Which devices do you use?
What applications or programs do you use?
Have you begun to assess the impact of mobile technology: on learner outcomes? On participation? On
achievement?
Have you received feedback from participants or teachers on their perception of the use of mobile
technology in your center’s programming?
How did you decide to adopt mobile technology in your center?
What advice would you give centers who are looking to integrate mobile technology into their
programming?
What feedback have you received from the broader EE or Interpretation community?
What are the greatest challenges facing the adoption of mobile technology in EE or Interpretation?
What are the greatest benefits of adopting mobile technology in EE or Interpretation?
Do you feel the integration of mobile technology has been successful in your center?
What would need to change to make mobile technology a successful part of your center? Or EE or
Interpretation as a field?
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APPENDIX F
Informed Consent Form
Informed Consent to Participate in Human Subject Research
Kelly Schaeffer, a Graduate Student in the College of Natural Resources at the University of
Wisconsin-Stevens Point, would appreciate your participation in a research study designed to
explore the behind integrating mobile technologies into programming in the fields of
Environmental Education and Interpretation. You are being asked to complete a semi-structured,
in-depth interview which may take one to two hours of your time. The interview can be divided
into shorter portions to be completed at your convenience.
While this information could potentially be obtained through surveys, I feel that the interview
process will give the most in-depth and accurate data for this study.
I anticipate no risk to you as a result of your participation in this study other than the
inconvenience of the time necessary to complete the interview. During the interview process, you
have the right to refuse to answer any question or series of questions that you do not wish to
answer.
While there may be no immediate benefit to you as a result of your participation in this study, the
broader field of Environmental Education and Interpretation may benefit from a better
understanding of how mobile technologies can be used to enhance the field.
The information that you provide during the interviews will be recorded for later transcription. The
audio files will be stored on a password protected external hard drive which, along with any hard
copies, will be stored in a locked office. The information will not be accessible to anyone who is
not involved in this study. Interviews will be tied to a participant number and no identifying
information will be released.
If you want to withdraw from the study at any time you may do so without penalty. The information
on you up to that point would be destroyed.
Once the study is completed, we would be glad to give you the results. In the meantime, if you
have any questions, please ask me or contact:
Kelly Schaeffer
College of Natural Resources
University of Wisconsin-Stevens Point
Stevens Point, WI 54481 (608) 434-3957
If you have any complaints about your treatment as participant in this study, please call or write:
Dr. Jason R. Davis, Chair
Institutional Review Board for the Protection of Human Subjects
School of Business and Economics
University of Wisconsin-Stevens Point
Stevens Point, WI 54481
(715) 346-4598

Although Dr. Davis will ask your name, all complaints are kept in
confidence.
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I have received a complete explanation of the study and agree to participate.

Name_______________________________________________
Date___________________
(Signature of subject)
This research project has been approved by the UWSP Institutional Review Board for the Protection of Human
Subjects.
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