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Abstract 
 

The intersection of hand-held mobile digital technology and environmental education 

(EE) is a relatively new and unexplored concept. Thus, there is little information on how 

to effectively incorporate the use of iPads ® (tablet computers) in an EE setting.  The 

purpose of this project was to write curriculum designed to take advantage of iPad 

technology to enhance middle school students’ ecological and local cultural historical 

knowledge and their nature awareness as they studied various aspects of a local 

watershed.  The curriculum covered a wide variety of topics such as using your senses, 

nature journaling, aquatic macroinvertebrates, and local cultural history.  This project 

resulted in recommendations for including iPad applications (apps) that may strengthen 

portions of local watershed lessons.  Techniques for more effectively incorporating this 

technology are suggested for teachers, in both formal and non-formal educational 

settings.  By implementing the curriculum using iPad technology, educators will learn 

skills and methods to help students become more engaged in learning outdoors.  

 

 

 

Keywords: Environmental Education, Outdoor Education, Technology, iPads, Watershed, 

Project-Based Learning, Curriculum, St. Croix National Scenic Riverway 
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CHAPTER 1--INTRODUCTION 

Background  

Environmental educators desire to teach others about the natural world for a 

variety of reasons.  One reason that stands out as critical is that of connecting students to 

nearby natural areas through direct experiences because youth who have developed a 

sense of place may be in a better position to make decisions that support the local 

environment (Outdoor Foundation, 2010; Sobel, 2004; Wason-Ellam, 2010).  Jacobson, 

McDuff and Monroe (2006, p. 10), stated that “First-hand experiences help children 

understand natural systems, their community, and environmental issues.”  Unfortunately, 

a 2010 report by the Outdoor Foundation (p. 6) noted that, “Participation in outdoor 

recreation among youth is declining, and the rate of decline is steepest among the 

youngest age groups…” although the Outdoor Foundation’s 2014 Topline Report (p. 1) 

had a more encouraging figure from 2013 indicating “[outdoor] participation among 

children ages six to 12 and young adults ages 18 to 24 made modest gains.”  Despite a 

gain being indicated, the overall totals were very low…with participation in the most 

favored activity, running, being just under 30% for youth ages 6-24.  These statistics 

illustrate the great need for outdoor experiences that spark and engage students’ curiosity 

while connecting them to the local landscape. 

Priest (1986, p. 13) defined outdoor education as “an experiential process of 

learning by doing, which takes place primarily through exposure to the out-of-doors.  In 

outdoor education the emphasis for the subject of learning is placed on 

RELATIONSHIPS (sic) concerning people and natural resources.”  Priest (1986) 

continued, explaining that, 
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Outdoor education programs should include a blending of both adventure and 

environmental branches.  Adventure approaches need to deal with the 

environmental issues if they are to protect the setting they treasure so greatly.  

Environmental approaches need to develop confident individuals who solve 

problems cooperatively and who can make sound judgments regarding the 

stewardship of our planet.  Outdoor education, then, is the blending of both 

adventure and environment approaches into a program of activities or experience. 

Through exposure to the outdoor setting, individuals learn about their relationship 

with the natural environment, relationships between various concepts of natural 

ecosystems, and personal relationships with others and with their inner Self (sic). 

(pp. 14, 15) 

Students spending time outdoors might engage in learning through numerous 

methods which may not be as readily implemented in a classroom setting; for example, 

being in outdoor education settings allows for students to learn using their various 

multiple intelligences through experiential learning opportunities (Campbell, Campbell & 

Dickinson, 1996; Gilbertson, Bates, McLaughlin & Ewert, 2006).  Students may develop 

an understanding of the relationships that Priest (1986) is referring to while they are 

studying different facets of the local watershed during an outdoor adventure activity like 

canoeing.  Encouraging students to be immersed in the learning process may help them 

be more engaged.  On the first page of their paper about Engagement Theory, Kearsley 

and Shneiderman (1999) explained,  

By engaged learning, we mean that all student activities involve active cognitive 

processes such as creating, problem-solving, reasoning, decision-making, and 
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evaluation. In addition, students are intrinsically motivated to learn due to the 

meaningful nature of the learning environment and activities.  (n.p.) 

Interestingly, Kearsley & Shneiderman (1999) saw the inclusion of technology as 

a major asset in aiding students to be engaged learners in many settings.  Other 

researchers also recommend augmenting learning in outdoor education settings with 

technology to encourage students to become more engaged in learning about the 

environment (Arnold, 2012; Barnett, Vaughn, Strauss & Cotter, 2011; Hung, Lin & 

Hwang, 2010; Ruchter, Klar & Geiger, 2010; Uzunboylu, Cavus & Ercag, 2009). 

Specifically, Hung et al. (2010, p. 33) observed that “with the advantages of portability 

and easy information access, the use of mobile technology is a growing trend in 

education.”  

Despite these developments, not everyone is keen on the idea of using technology 

in the outdoor education setting.  Louv (2005), claims that children are being drawn away 

from nature because of excessive use of technology.  Wason-Ellam (2010, p. 279) 

referred to children living as “social cyborgs attached to the digital spaces of the virtual 

play worlds of television, video and computer games rather than connected to their own 

local places”.  Environmental educators have historically been opposed to including 

technology in outdoor education settings, (Athman & Bates, 1998; Payne, 2003) but 

some current environmental educators are starting to ask whether this separation is a 

valid one. Greenwood and Hougham (2015) pointed out,  

While Louv’s work and the ‘‘no child left inside’’ movement that he helped 

mobilize have been influential in the development of policy proposals worldwide, 

the relation between computer-mediated learning and outdoor, place-based, or 
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environmental education has been under-studied and under-theorized in the 

educational literature. (p. 99) 

Noting the lack of research on the intersection of technology and outdoor education, 

(Greenwood & Hougham, 2015, p. 99) explained “… we also think it is vital to examine 

assumptions around [the] relationship between technology and environmental learning 

and to acknowledge possible impacts of that relationship.”  

Despite the concerns of some environmental and outdoor educators, the reality 

seems to be that technology is an integral aspect of the lives of the students of Generation 

Z, those born in the mid 1990’s to early 2000’s and most likely will be for the generations 

following them.  As early as 2007, more than 90% of teens used the internet, and over 

half of those online frequented social networking sites (Lenhart, Madden, Macgill & 

Smith, 2007). Teens spend time on the internet in ways that meet their needs as 

adolescents, socializing on various sites and using technology to create digital content, 

such as posting photos or blogging. (Lenhart et al., 2007; Voorveld & Van der Goot, 

2013).  Technology is a large part of daily life for most teens. Indeed, today’s students 

are sometimes referred to as ‘digital natives’ because they have had access to and been 

affected by technology throughout their entire lives (Prensky, 2011).   

Electronic devices are also having a greater influence on how students learn and 

therefore some suggest that these devices should be incorporated into instructional 

methods (Hung et al., 2010; Rau, Gao & Wu, 2008; Sharkey, 2013).  Instructors who find 

ways to draw on technology as an element in their educational pedagogy may discover 

they are able to educate youth in more meaningful and effective ways.  Rather than 

viewing technological devices as competitors, some educators employ technology to 
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supplement student learning. For example, many teachers include laptop computers, 

smart boards, head phones, and hand-held clickers (classroom response systems) in their 

classrooms.  Some environmental educators use tools such as digital cameras and GPS 

units to supplement student learning while out in the field.  But there still seems to be a 

general sense of resistance to the idea of actually encouraging youth to use technology 

when outdoors. 

Perhaps a novel approach to this situation would be to consider where technology 

might intersect with outdoor education in a positive way.  Strategies might be developed 

for including technology as a tool to link youth to learning about and appreciating the 

natural world, thus drawing them into the outdoors.  While many youth seem comfortable 

with the addition of technology in the classroom or outdoor setting, some teachers who 

might be interested in trying to use technology do not seem to adapt as quickly to actually 

using technology for educational purposes.  These teachers, some of whom may be 

referred to as “digital immigrants” (those who did not begin their lives surrounded by 

digital gadgets) (Prensky, 2011), may find integrating technology into their EE 

curriculum difficult. In addition to these practical objections which some educators may 

raise, outdoor and environmental educators may consider inclusion of high-tech tools as 

detracting from the experience of being outdoors. 

With training, instructors may supplement their lesson plans with technology 

when teaching youth about the local environment. While expressing concern that students 

need to become adept at using technology in order to function effectively in daily life, 

Sharkey (2013) claimed that,  
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Use of current and future technologies will continue to influence how students 

connect, and ultimately learn, in and out of the classroom. Given that students 

want to connect and collaborate, instructors need to innovate pedagogically to 

help students develop a high level of aptitude to interact fluently with both 

information and technology. (p. 33) 

Educators in nearly every educational setting face this challenge of balancing traditional 

approaches with the new opportunities which technology offers.   

Despite the encouragements to welcome technology into educational settings, 

including the outdoors, not enough appears to be known about effective methods for 

incorporating technology into outdoor education, particularly within a watershed-focused 

lesson.  Within the array of technology tools, there appears to be a noticeable gap in the 

literature regarding the efficacy of using iPads to enhance youth learning in an outdoor 

setting. In fact, a study of outdoor educators in Minnesota noted that the technological 

device that these instructors reported using the least was an iPad (French, 2011).  

Though a variety of high-tech gadgets could prove useful for teaching students in 

an outdoor setting, for this curriculum project, iPads were chosen as the hand-held 

instrument on which to focus for various reasons.  iPads have a large viewing screen, a 

variety of apps, photography and videography functions, and GPS; they are also portable, 

with interactive touch screens, and work well for playing games.  Perhaps this project can 

fill a niche as there seems to be a lack of curriculum available regarding how to utilize 

iPads, specifically with youth involved in local watershed study programs.    
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Purpose Statement 

This curriculum project intended to utilize iPads loaded with a variety of iPad 

apps to enhance student ecological and local cultural historical knowledge and nature 

awareness while involved in a watershed-related study.  

Objectives  

• Guide educators to more effectively incorporate an iPad as an educational tool to 

teach in and about the natural environment 	

• Enhance students’ knowledge of, and sense of place in the local watershed 

through utilizing iPads to enrich curriculum 

• Instruct students in utilizing technology to create digital products that illustrate 

what they have learned and to teach others about the local environment 

Definitions of Terms  

• iPad- “The iPad is a 9.7 inch touch screen tablet PC made by Apple[®]. The iPad 

is basically a netbook without a keyboard.”  (TechTarget 2016) 	

Operationally-In this paper the term iPad, a registered trademark of Apple Inc., 

will be used to refer to tablet computers in general. (Apple Inc 2016a; Apple Inc 

2016b)	

• Applications (Application Programs) (Apps) - “Complete, self-contained 

computer program (usually a commercially produced, shrinkwrapped (sic) 

software) that performs a specific useful task, other than system maintenance 

functions (which are performed by utility programs). Called 'Apps' for short, 

application programs are the most familiar forms of software and come in a very 

wide variety of types (such as accounting programs, database programs, graphics 
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and illustration programs, word processing programs). Also called application 

software.” (Business Dictionary 2016) 	

• Generation Z- “These youths are the first generation to be born into a digital 

world. What distinguishes these adolescents from those of every other generation 

is that they are the most electronically connected generation in history.” (Geck 

2006)	

• Technology- “a. the use of science in industry, engineering, etc., to invent useful 

things or to solve problems.  b. a machine, piece of equipment, method, etc., that 

is created by technology.” (Merriam-Webster 2016)	

Operationally-The definition to be used in this paper is the second one, “b. a 

machine, piece of equipment, method, etc., that is created by technology.”	

• Environmental Education- “Environmental education (EE) provides the skills 

necessary for people of all ages to make intelligent, informed decisions about the 

environment and how they can take care of it.” (NAAEE 2016)  

Operationally- In this paper, the words ‘Environmental Education’ (EE) may 

represent the terms ‘Outdoor Education’ as a synonym.  For the purpose of this 

project the curriculum will be geared toward Outdoor Education because the 

setting will include using outdoor activities such as canoeing.  

Assumptions  

• Teaching in the outdoor setting is accepted as a means to enhance ecological and 

local cultural historical knowledge while building nature awareness in students 

through direct experience. 
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• The curriculum project assumes educators and students are able to use iPads 

effectively as a learning tool with appropriate instruction.  

Limitations  

•  This curriculum was specific to only one aspect of outdoor education -- 

watershed-oriented classes, intended to be conducted while on a canoe trip.  

Incorporation of technology may be as effective in other outdoor settings and 

when students are engaged in other adventure skills.  

• The focus of this project was on curriculum development.  A formal evaluation 

was not done so the effectiveness of this approach is not known. 

• Outcomes of implementing the newly developed curriculum were not tested as to 

their effect, therefore the efficacy of this tool on learning outcomes is not known. 

• This curriculum was specific to one type of technology being utilized, that of the 

iPad, thus whether other types of technology are of equal or similar effect on 

learning outcomes is unknown. 

• iPad apps may not be site specific enough.  As such, the ability to use the tablet 

computer may limit student learning, depending on what apps are available for 

accessing in the specific educational setting. 

Significance	

Today’s youth are considered ‘digital natives’ by some.  That is, they have grown 

up using technology such as smart phones and laptop computers. These students seem to 

view using technology as an acceptable component when learning.  Thus, the potential 

efficacy of using technological instruments for engaging youth in a watershed-focused 

EE setting seems ideal. This curriculum project will add to the body of knowledge 
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regarding the possibilities of using iPads, along with exploring associated benefits, 

conditions, problems, or implications for teaching with this type of hand-held technology 

in an outdoor setting.  
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CHAPTER 2--LITERATURE REVIEW 

Should the time youth spend outdoors be set aside to be solely ‘screen free’ or can 

incorporating technology in outdoor education situations inspire youth to build 

connections to nature and thus want to be outside more often?  Despite the attention 

many environmental educators currently focus on the divide between being outdoors and 

using technology, it seems that this is not a new concern. Even as Louv (2005) expressed 

concern that technology is keeping youth from getting outside, he pointed out that, 

“Atrophy of the senses was occurring long before we came to be bombarded with the 

latest generation of computers, high-definition TV, and wireless phones.”   

Throughout history, new gadgets such as telescopes, microscopes, cameras, 

microphones and many other devices, have been created. These pieces of technology 

have often been adopted by environmental educators for their own use in exploring the 

outdoors and sometimes implemented by these educators when teaching others about the 

local environment.  Rather than making nature a place where students are separated from 

their screens, might students develop a stronger sense of place in relation to the local area 

if they are able to access the ecological information and resources that technology has to 

offer when they are outdoors?   

To further explore these thoughts, in this literature review, I examined the effects on 

learning while being outdoors.  To elucidate various approaches to learning, I reviewed 

some of the more traditional learning theories and then investigated the consequences of 

exposure to technology on learning.  Further, I considered the pros and cons of using 

technological devices in educational settings.  In the next section I explored the 

advantages and disadvantages of using technology particularly in outdoor education 



12	
	

situations.  Then I gave recommendations for successfully implementing the use of 

technology, specifically iPads into the outdoor learning site. Next I reviewed various 

curriculum approaches for their suitability for implementing technology into outdoor 

educational settings.  Finally, I concluded chapter two with an explanation of the 

curriculum style I planned to use in the lessons I developed for incorporating the use of 

iPads into outdoor education settings. 

Effects of Being Outdoors on Learning	

Value of Youth Learning Outdoors 

“Once I spoke the language of the flowers, 
Once I understood each word the caterpillar said, 
Once I smiled in secret at the gossip of the starlings, 
And shared a conversation with the housefly in my bed. 
Once I heard and answered all the questions of the crickets, 
And joined the crying of each falling dying flake of snow, 
Once I spoke the language of the flowers. 
How did it go? 
How did it go?” 
(Silverstein 1974)	 
	
According to research, teaching youngsters in and about the natural environment 

at an early age is important for several reasons.  First, as alluded to in the poem above, 

children seem to have the ability to easily connect to nature (Sobel, 2008).  Being 

outdoors prompts youth to be more physically active, and nine out of 10 adults who are 

active outdoors were introduced to these activities as children (Outdoor Foundation, 

2010).  Youth who have the opportunity to learn about the local environment will become 

more aware of the natural links between various parts of the environment, and though this 

is a hard concept to research because longitudinal studies are difficult to implement, it 

seems that this increased awareness of nature may translate into the youth making better 
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informed decisions about the local environment as adults (Ardoin, Heimlich, Braus, & 

Merrick, 2013; Clark, 2002; Nichols, 2010; Outdoor Foundation, 2010).   

With so many people living in urban settings, Nichols (2010) pointed out that 

there is a lack of understanding of the local environment.  Local learning is more 

effective at developing a sense of caring for the environment than teaching youth about 

species that do not live in their area and for which they cannot usually do any concrete 

activities that could make a difference (Clark, 2002).  A key author in the EE field, 

Palmer (1998), explained in her book, Environmental education in the 21st century: 

Theory, practice, progress and promise,  

Environmental education is not simply about ‘saving the whale’ or indeed ‘saving 

the world’. It is equally about the appreciation of the wonders and beauty of the 

world, and of a sense of wanting (author’s emphasis) to save it-in short, the 

development of ecological thinking or of an environmental ethic. (p. 267) 

This indicates the value of supporting youth in developing a personal and 

meaningful sense of place by immersing them in outdoor activities and opportunities 

from a very young age.  However, it is important not to overburden youngsters with 

concern for the environment, as they may develop a sense of hopelessness.  As students 

reach the middle school years, they may start making conservation-related plans 

regarding their local environment and contribute data to citizen science projects (Ardoin 

et al., 2013; Chawla & Cushing, 2007).   

Some other benefits of having youth spend time outdoors include, “increased 

creativity and enhanced cognitive abilities … and psychological well-being…” (Ardoin et 

al., 2013, p. 57) as well as developing the senses (Louv, 2005, p. 54).  Also, 
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“…environment-based education produces student gains in social studies, science, 

language arts and math; improves standard test scores and grade-point averages; and 

develops skills in problem-solving, critical thinking, and decision-making” (Louv, 2005, 

p. 204).  In looking at these various factors, it seems quite apparent that there is 

considerable value in taking students outdoors to learn about and connect to the local 

natural world. 

Outdoor Education and Brain-based Teaching 

Students, when given an opportunity to learn in an outdoor setting, may be able to 

learn in ways that are different than those afforded in the traditional classroom.  Research 

shows that time spent outdoors can stimulate students to refresh their thoughts and allow 

them to direct their attention toward learning tasks (Kaplan & Berman, 2010; Schenck, 

2011).  The novelty of being outdoors seems to hold the attention of learners, so outdoor 

education settings can be useful for focusing students’ awareness and encouraging 

significant learning (Kaplan & Berman, 2010; Louv, 2005).  Furthermore, Medina (2015) 

(n.p.) has suggested that, "To improve your thinking skills, move."  Schenck (2011) and 

Campbell et al. (1996) expanded on this thought and advised that keeping students 

physically active will assist with aiming their attention to tasks which the educator wants 

the students to prioritize and increase their motivation to learn.   

Schenck (2011, pp. 34, 35) also noted, “The more we know and understand about 

how the brain works the better we can design our instruction, communication and 

assessments …”.  In addition, Jacobson et al., (2006, p. 41) explained that “Our brains are 

able to retain information from a variety of sources simultaneously—smells, tastes, sight, 

and sounds, as well as context and time.  Things that are experienced together become 
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connected by neural links.”  Because students’ minds seem to be more strongly engaged 

when they are outdoors, it seems important to teach outdoors whenever possible and give 

students opportunities for hands-on experiences.   

Outdoor Education, Environmental Education and Experiential Education 

 “Wet sneakers and muddy clothes are prerequisites for understanding the water cycle” 
(Sobel, 1999). 
 

When spending time outside students may find that, as they are able to develop 

outdoor skills, they will be able to learn more effectively because outdoor education 

settings lend themselves to embracing experiential education approaches.  As Glisczinski 

(2011, p. 8) explained “experiential learning engages more enduring illumination, as 

taking action requires sensory, temporal, frontal, and motor cortices to work in 

conjunction.”  That is advantageous as Glisczinski (2011, p. 7) has noted, “deep learning 

follows from cycles of rich sensory experience, reflective meaning interpretation, 

analytical thought, and directed action.” As an early proponent of experiential learning, 

(Kolb, Boyatzis & Mainemelis 1999), Kolb explained, regarding his experiential learning 

cycle theory (See Figure 1), 

According to the four-stage learning cycle…, immediate or concrete experiences 

are the basis for observations and reflections.  These reflections are assimilated 

and distilled into abstract concepts from which new implications for action can be 

drawn. These implications can be actively tested and serve as guides in creating 

new experiences. (p.3) 
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Figure 1. Kolb’s (1999) Experiential Learning Cycle. (University of Surrey 2016)	 

Though some researchers (Schenck & Cruickshank, 2015) have suggested that 

Kolb’s Experiential Learning Theory (KELT) is no longer as valid as it once was, KELT 

has been a fundamental framework on which many outdoor educators have leaned to 

support the value of experiential learning.  While exploring the new approaches Schenck 

and Cruickshank (2015, p. 76) suggested for building from KELT, they acknowledged 

that, “Neuroscience does support KELT in areas of novelty (new or different 

experiences), holistic learning, active learning, and emotional connection.”  This suggests 

that the benefits of including experiential education techniques are manifold.  Rather than 

being indifferent, often while students are being physically active in experiential learning 

situations, their attention is focused, they are building strong, long-term memories, and 

they are making emotional connections as they learn actively, which promotes recall 

(Brown, 2004; Louv, 2005; Medina, 2008; Schenck, 2011).   As Schenck (2011), 

explained, 
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When the whole body is part of the learning, a mistake or the correct performance 

of a task often creates immediate feedback; the educator does not have to tell the 

student because he or she already knows.  One of the beauties of this form of 

learning is that the teacher/guide is recast in the student’s eyes as a person who 

helps.  Their advice can be quickly tested with dramatic effect. (p139) 

Another reason to incorporate experiential education, especially in settings that 

encourage students to be physically active, is that these settings especially motivate 

students who are “both tactile and kinesthetic” and “learn through ‘doing’ and through 

multi-sensory experiences” (Campbell et al., 1996, p. 67).  Palmer (1998, p. 28), 

succinctly stated, “Those working in the outdoor and adventure education fields strive to 

help change attitudes by exposing young people to new and relevant experiences which 

will lead to a better understanding of themselves as well as their environment.”  

Priest’s (1986) Outdoor Education Tree diagram (see Figure 2) gives a visual 

overview of many of the concepts shared so far.  At the base of the experiential education 

learning process, the student is absorbing information through using various senses, while 

learning within one or more of the settings of Outdoor, Adventure, and Environmental 

Education, while the educator is using interdisciplinary curriculum.  As can be seen, 

while learning in the place-based setting, students have much to gain. 
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Figure 2. Priest’s Outdoor Education Tree. (Priest, 1986, p. 15) 

Place-based Learning 
 “Nature is imperfectly perfect, filled with loose parts and possibilities, with mud and 
dust, nettles and sky, transcendent hands-on moments and skinned knees” (Louv, 2005, p. 
96).  
 

Taking youth outdoors for experiential adventures is useful for nurturing student 

development.   Embracing place-based approaches to learning provides students with a 

more locally focused educational approach than offering an adventure at a remote 

location.  Some researchers feel it is imperative to improve youth connections to the area 

in which they live, learning about past history and the current milieu (Barnett et al., 2011; 

Genovart, Tavecchia, Ensanat & Laiolo, 2013; Louv, 2005; Nichols, 2010; Sobel, 2004).  

On a local level the youth may have the opportunity to take actions that can actually 

influence the living situations for local species.  “The protection of nature depends on 

more than the organizational strength of stewardship organizations; it also depends on the 
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quality of relationship between the young and nature—on how, or if, the young attach to 

nature” (Louv, 2005, p. 154).   

In place-based education, students go outdoors into the local community to learn 

about local flora and fauna and environmental interactions (Genovart et al., 2013).  Even 

easily accessible spaces, such as those around the school or in the neighborhood can give 

youth a multitude of learning opportunities (Louv, 2005). Spending time in these settings 

may positively influence students who are apprehensive about being out in nature as they 

make an inward, personal connection to the land around them (Louv, 2005; Nichols, 

2010).  In an ethnographic study, it was noted that, “Learning from the local fostered 

opportunities for children to think about creating long-term caring and in knowing that 

they, too, can take action for places where they live throughout a lifetime” (Wason-

Ellam, 2010, p. 283).  Environmental educators, while teaching in various outdoor 

learning situations, can have a strong influence on the students they work with by helping 

connect those students to local places.  

Learning Theories 

How Youth Learn 

In reviewing the theories regarding how youth learn, it can seem that there are 

myriad ways to approach learning and teaching.  Maybe that is because each person 

seems to learn in a different way (Jacobson et al., 2006).  Some postulate that learning is 

an individual process and others theorize that it is a very social process (Illeris, 2009; 

Moore, 1999; Smith, 2003).  When considering possible methods for teaching, it could be 

useful to contemplate that perhaps not all of the methods are exclusive of one another and 

an educator might use a combination of approaches.   
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Some learning theories focus on behaviorism approaches to learning, others on 

cognitivism and still others on constructivism.  In the outdoor education realm, 

constructivism is an approach that many educators have taken when developing their 

lesson plans.  The constructivist approach assumes that the learner comes to the situation 

with prior knowledge and beliefs and it is the educator’s job to assess the student’s prior 

experiences and be ready to teach, building off that background (Jacobson et al., 2006; 

Pashler, McDaniel, Rohrer & Bjork, 2008).  Being able to assess where the student is at 

also comes into consideration when educators are using the approach of teaching through 

multiple intelligences. 

Multiple Intelligences 

Rather than relying solely on the intelligence quotient (IQ) as a measure of the 

ability to learn, Gardner (1993, p. 15) proposed an expanded view of what shows 

intelligence when he postulated that, “An intelligence entails the ability to solve problems 

or fashion products that are of consequence in a particular cultural setting or community.” 

Furthermore, Gardner (1993) noted that, “It is of utmost importance that we recognize 

and nurture all of the varied human intelligences, and all the combinations of 

intelligences.  We are all so different largely because we all have different combinations 

of intelligences” (p. 12).   

Another way to make this point was shared by Medina, (2008, p. 49) when he 

stated, “Every brain is wired differently.”  Despite how each person is unique, it has been 

suggested that there are some basic categories into which the various types of intelligence 

might be sorted.  Gardner (1993) first categorized these as verbal-linguistic, musical, 
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mathematical-logical, visual-spatial, bodily-kinesthetic, interpersonal and intrapersonal 

intelligences.  

“According to Gardner's Theory of Multiple Intelligences, each human being is 

capable of seven relatively independent forms of information processing, with individuals 

differing from one another in the specific profile of intelligences that they exhibit” 

(Gardner & Hatch, 1989, p. 4).  Since this list was first developed, Gardner (2003) added 

two more ‘multiple intelligences' to his list, the naturalist and existential intelligences. In 

Table 1, all nine intelligences and some details about each of them are delineated.  
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Table 1: Gardner’s Nine Multiple Intelligences.  

 

Note. This table shows how an educator might incorporate a student’s specific area of 
intelligence into the lesson plan and how the student might be able to show their 
intelligence in an assignment. Reproduced from Sejnost, S. Gardner’s Nine Multiple 
Intelligences Table. Classroom 2.0. Groups. Another helpful framework… See blog reply 
by Sherry Sejnost. July 20, 2010. Retrieved from 
http://www.classroom20.com/group/inquirybasedlearning/forum/topics/problem-solving-
frameworks?commentId=649749%3AComment%3A490667                                                                                       

 

Understanding these various intelligences has a practical effect on how educators 

approach learners in the classroom. As Schenck (2011) noted,  

Multiple intelligences [MI] allow a student to demonstrate in multiple ways his or 

her skills or abilities.  MIs do suggest methods for learning that are preferred by 

the student (original author’s emphasis).  MI moved many educators away from 
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using one principal instruction method for all students.  Instead, MI encourages 

the use of multiple modalities within a unit or lesson. (p. 185) 

Employing this approach can be especially important when teaching middle 

school students during those transitional years when they are interacting with their world 

in new ways.  These students may be led to understand how they learn best, and may 

have more and various opportunities to show their learning if the educator is preparing 

lessons while keeping in mind the concept of MI.  It has also been noted by (Jacobson et 

al., 2006, p. 49) that, “Outdoor activities engage learners in different intelligences and 

learning styles than classroom activities, which may enable typically boisterous and 

difficult students to stay focused and engaged during outdoor lessons.”  Thus educators 

might see that the ability to work with students in relation to their various intelligences is 

naturally increased when lessons are held outdoors, so this is another valuable reason to 

take students outdoors for learning experiences.	

Inquiry  

From birth, humans actively explore their environment and make conclusions 

about how things work (Medina, 2008).  This approach to life brings to mind another 

theory of learning which some outdoor educators employ, called inquiry.  Sugata Mitra 

(2013) shared a good example of how naturally the concept of inquiry works, especially 

with children.  He did an experiment in a remote village 300 miles from Delhi, India.  

Mitra (2013) put a computer into a wall [where people could come and use it] and then he 

shared,  

I went away, came back after a couple of months, found kids playing games on it.  
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When they saw me, they said, ‘We want a faster processor and a better mouse.’ 

So I said, "How on Earth do you know all this?"  And they said something very 

interesting to me. In an irritated voice, they said, "You've given us a machine that 

works only in English, so we had to teach ourselves English in order to use it." 

That's the first time, as a teacher, that I had heard the word[s] ‘teach ourselves’ 

said so casually. (video file) 

This story shows the way humans want to explore things and learn.  It seems that 

humans naturally feel a sense of reward when they find the answers to their questions.  

But when youngsters enter the school system, typical educational approaches can 

discourage exploration and inquiry.  Unfortunately, some have pointed out that, in many, 

if not most schools, this sense of exploration and creativity is squelched (Medina, 2008; 

Mitra, 2013; Robinson, 2006).  

In contrast to that, many outdoor educators further learning through using inquiry.  

There are many techniques for effectively engaging students in inquiry learning, from 

using a ‘guided’ inquiry session to get the lesson going, to being careful to not just 

answer the students’ questions. Educators should plan the questions carefully to lead the 

students to discover the answers.  The educator has many tasks to accomplish to assist the 

learning to be inquiry based (Gilbertson et al., 2006; Jacobson et al., 2006).  

If the educator is successful, the students will “find that learning not only brings 

them joy, but it also brings them mastery.  Expertise in specific subjects breeds the 

confidence to take intellectual risks” (Medina, 2008, p. 273).  Educators who employ 

these types of lessons might guide schools to avoid “educating people out of their 

creative capacities” (Robinson, 2006).   
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To summarize, rather than focusing on teaching students facts, inquiry learning 

encourages students to be able to ask good questions and gain the skills they need to find 

answers more independently.  Considering the challenges facing current and future 

generations, it is critical that our youth have the ability to make informed decisions and 

find creative solutions.    

Bloom’s Revised Taxonomy	

Though it would seem this objective is a given in the classroom, “…thinking has 

become a skill that educators aim to improve” (Jacobson et al., 2006, p. 57).  The goal of 

developing students who can think critically and apply their knowledge in new situations 

can be overshadowed by the pressure to meet state and federal standards. Using Bloom’s 

Revised Taxonomy (Krathwohl, 2002) is one way to create lessons that support students 

in using higher order thinking skills and also can help the educator assess the potential 

effectiveness of their lessons.   

Working toward having lessons that challenge students to develop their thinking 

skills will improve students’ creativity as well.  Because Bloom’s Revised Taxonomy is 

oriented to working from more simple learning tasks to more complex learning tasks, it 

gives teachers a way to check if they are encouraging their students to use a variety of 

learning techniques.  Using Bloom’s Revised Taxonomy Model (see Figure 3) can also 

prompt the educator to focus lessons toward achieving certain outcomes.  
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Figure 3. Bloom’s Revised Taxonomy Model. (Heer 2012) 

In Bloom’s Revised Taxonomy Model, on the Knowledge Dimension, there are 

various types of knowledge that can be gained in a lesson, moving from concrete 

(factual) to abstract (metacognitive).  Then on the Cognitive Process Dimension, thinking 

skills that are elicited through the lesson can range from lower order thinking, like 

remembering, to higher order thinking, like creating.  “In this model, each of the colored 

blocks shows an example of a learning objective that generally corresponds with each of 

the various combinations of the cognitive process and knowledge dimensions” (Iowa 

State University, n.d.)  

In this section of the literature review, various learning theories were considered 

for their possible usefulness for teaching in outdoor education situations.  Understanding 
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how youth learn, and approaching lessons with thoughts focused on the theory of 

Multiple Intelligences, using Inquiry and considering Bloom’s Revised Taxonomy should 

stimulate the outdoor educator to make more effective choices when planning lessons.  In 

the end, educators must contemplate their specific audience’s needs when determining 

how to design lessons. 

Technology and Learning  

Youth Learning Possibly Affected by Access to Technology from Birth  

Since most youth born in the last two decades have been exposed to technology from 

birth, researchers and educators are now starting to ask whether that exposure is having 

any effect; there are many that suggest that today’s students are learning in different ways 

than the students before them (Burns-Sardone, 2014; Costa, 2013; Gee, 2004; Oblinger & 

Oblinger 2005; Schenck, 2011).  As Gee (2004, p. 4) revealed, “In the midst of our new 

high-tech global economy, people are learning in new ways for new purposes.”  As 

posited in his book, Situated language and learning, which critiques school systems for 

not using teaching methods that engage youth, Gee (2004) explained,  

Many children are exposed to language and other symbols connected to  

modern technologies and media (e.g. the internet, video games, text  

messaging) that seem more compelling and motivating than school language.   

These forms of language are, in some cases, complex and fairly technical, so  

the issue is not just that academic language is technical and complex. These  

new technologies and media may well recruit forms of thinking, interacting,  

and valuing that are quite different from…those children find in today’s schools. 

(p. 37, 38)    
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Nevertheless, partially in response to understanding that today’s students want to 

learn in new ways, through using digital tools, social interactions and group cooperation, 

and partly in response to state and federal mandates, some schools have added lessons for 

understanding and using technology to their curricular approaches.  In fact, rather than 

forbidding students from bringing their digital devices to school, some schools are 

encouraging students to bring various digital devices and then having students use them 

to complement their classroom learning (Project Tomorrow, 2015).  

Schools, sometimes to save money, and with increasing support from both 

administrators and educators, are encouraging these Bring Your Own Device (BYOD) 

approaches which incorporate digital and blended learning environments into the 

classroom setting; thus students, with guidance from their teachers, are being influenced 

to use more online resources to learn (Burns-Sardone, 2014; Costa, 2013).  It has also 

been noted by Burns-Sardone (2014) that, 

When we view studies of students and their technology use, we begin to 

understand that students want their teachers to “power up” rather than require 

them to “power down” for learning. Perhaps, then, the timing of the BYOD is 

correct; students have voiced that [they] want to use technology. (p. 192)   

According to Project Tomorrow, 2015 (p. 5), “At the heart of a blended learning 

approach in the classroom is the effective use of a wide range of digital content, tools and 

resources to support student learning.” Students are becoming used to being able to 

access information anywhere, at any time and they want to be able to do that in school as 

well.  As Gee (2004, p.107) has stated, “… thanks to modern technology, young people 

today are often exposed outside of school to processes of learning that are deeper and 
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richer than the forms of learning to which they are exposed in schools.”  So between the 

influence of technology on learning, and the desire of students to use technology, it seems 

imperative that educators begin incorporating the use of technology into their lesson 

plans, where it might boost student learning. 

Why Incorporating Technology is Useful for Student Learning 

Educators who are including technology in the school setting are seeing positive 

results as “52% of teachers in blended [learning] classrooms say that their students are 

developing collaboration skills as a result of using technology within learning; 61% of 

their students agree!” (Project Tomorrow, 2015, p. 3).  In fact, it has been reported by 

Project Tomorrow (2015) that, 

Two-thirds of middle school students (64%) agree that effective technology use 

increases their interest in what they are learning at school and they like the idea of 

a blended learning classroom format where they have some control over the time, 

place, path and or (sic) pace of their learning with online curriculum or other 

digital resources (p. 2).  

Additionally, there are indications that students are more engaged when they use 

technology in learning situations (Kearsley & Shneiderman, 1999; Sharkey, 2013); for 

example, “Three-quarters of principals attribute increased student engagement in learning 

to the effective use of digital content in their blended learning classrooms” (Project 

Tomorrow, 2015, p. 3) Furthermore, Kearsley & Shneiderman, (1999) explained that, 

The fundamental idea underlying engagement theory is that students must be 

meaningfully engaged in learning activities through interaction with others and 

worthwhile tasks. While in principle, such engagement could occur without the 
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use of technology, we believe that technology can facilitate engagement in ways 

which are difficult to achieve otherwise. (n.p.)   

Because “digital interactive tutorials often incorporate text, audio, visual, and 

hands-on components” (Sharkey, 2013, p. 37) it seems important to “incorporate into 

class activities the technologies and associated learning styles students embrace” (Arnold, 

2012, p. 136). Using technology to approach education is indicated since, “It was found 

that students were excited to try the ‘new’ thing, and spent more time in working with the 

subject taught with the new tool ...” (Rau et al., 2008).  Since so many students own small 

handheld devices, students are more ready to use them for learning (Rau et al., 2008).  

Including technology can cultivate students’ use of their multiple intelligences, 

particularly their verbal-linguistic and the logical-mathematical skills (Campbell et al., 

1996).   

Technology is allowing students to access many resources in various formats.  

There are virtual libraries where students can access media, view documents and photos, 

hear speeches or music, and review videos (Howard, 2002).  Students are able to collect 

data, manipulate their own or others’ data and view graphs and models to visualize 

details in new ways (Howard, 2002). Also students can share digital artifacts using 

technology (Howard, 2002).  Furthermore, it is advisable for students to learn how to use 

technology as they will be expected to be able to use technology effectively when they 

enter the workforce (Costa, 2013; Yell & Box, 2008). 

Challenges for Educators in Using Technology in General  

The process of implementing technology into the curriculum is not without its 

challenges.  Although many students seem to be interested in using technology, there are 
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some that will not be as comfortable with technology being incorporated.  Not all 

students prefer to use technology when learning.  Also, some students may not 

understand the relevance of using technological devices (Sharkey, 2013).  In fact, the 

concept of the ‘digital native’ can be misleading in a couple of ways (Project Tomorrow, 

2014). 

First, this concept can make it seem that all students will naturally adapt to using 

technological devices.  But a quick consideration of the theory of multiple intelligences 

suggests that the use of technology may be especially easy for some students and more 

difficult for others.  Another thing that can be confusing about using the term, ‘digital 

natives’ is that it can seem to imply that a student who is adept at using a cell phone, for 

social media or playing games, for example, is going to be equally skilled at using a 

laptop for word processing assignments or creating a video (Sharkey, 2013).  Similarly, 

an educator might assume that a student, when given an iPad to use in place of a field 

guide, will just understand how to use the iPad and the field guide app.		While a few 

students may actually be so proficient at using technological devices that they are capable 

of teaching the educator how to use various aspects of the technology, other students will 

need to be trained in how to effectively use technological devices (Sharkey, 2013).  

Likewise, the idea of the ‘digital immigrant’ can be misleading; some educators 

might use this concept as an excuse to avoid entering the technology age (Project 

Tomorrow, 2014).  One thing Kruger and Bester (2014) noted is that even Prensky 

(2011), the originator of the terms ‘digital natives’ and ‘digital immigrants’ had a change 

of mind when he later introduced the concept of ‘digital wisdom,’ the idea that everyone, 
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regardless of when they were born, can gain more technological ability as they interact 

with and use technology. 

While some educators are not comfortable with using technology due to a lack of 

training or their way of learning, others claim technology is overrated and being 

overused.  Of course there are limitations to using technology; it is not the only means for 

teaching students.  Some concerns with incorporating technology include cost, especially 

if the goal is to have one device available per student (Burns-Sardone, 2014; Costa, 

2013), distraction (Burns-Sardone, 2014; Schenck, 2011; Sharkey, 2013) and safety 

(Project Tomorrow, 2014).  

But effectively using technology can be one part of taking a well-rounded 

approach to education.  Experienced educators, who are hesitant to use technology, may 

need to familiarize themselves with some of the ways that embracing technology may 

stimulate their students toward achieving the learning standards of their state.  In contrast, 

many of today’s pre-service teachers often possess their own smart phones and are more 

than willing to try to use these devices for learning activities during their undergraduate 

training, so they may be better prepared to incorporate technology into their classrooms 

(Burns-Sardone, 2014).   

In conclusion, when technology first became available in the classroom setting, 

Gardner (1991) began making suggestions and asking questions regarding the demands 

that implementing technology produced.  It still seems worthwhile to consider Gardner’s 

assertion that one of the main factors to consider is whether including the technology 

promotes student learning; another point he makes is that the ability of the educator to be 

effective in implementing the various forms of technology is also a vital consideration. 
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Outdoor Education and Technology-Advantages and Disadvantages 

Whether to implement technology, which types of electronic devices to 

contemplate using and how to implement them effectively are also variables to assess 

when working in outdoor education settings.  Nearly as soon as computers started 

showing up in the classroom, some environmental educators began expressing 

apprehension that these devices could draw students away from spending time outside. 

Many outdoor educators saw technology and being outdoors as opposite ends of a 

continuum, like water and oil; they seemed to believe there was no way to mix the two.  

Some strongly questioned the value of incorporating technology in outdoor education 

settings (Athman & Bates, 1998; Payne, 2003).  Those who expressed this concern many 

years ago thought that EE might come to be offered only virtually, through experiences 

with technology, particularly experiences dependent on gaining information from the 

internet.  By incorporating technology that taught about the natural world, some 

speculated, schools might feel they had met their mandate to give students outdoor 

education, though the students never left the classroom.   

Now, rather than seeing EE and technology as mutually exclusive, environmental 

educators can contemplate the intersection of technology and EE. “Environmental 

educators need to begin assessing what students already know what (sic) to do with these 

[technological] tools, and integrate such knowledge into curriculum and pedagogy.” 

(Greenwood and Hougham, 2015, p. 107).  In fact, it seems that some environmental 

educators believe that electronic devices can be used to effectively educate people about 

their local area (Greenwood & Hougham, 2015).   
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This shift in thinking has resulted in part due to the decreasing size, better 

portability, and improved capability of hand-held electronic devices; these factors have 

freed people from being stuck in a chair in a classroom while using electronic devices 

(Greenwood & Hougham, 2015; Hung et al., 2010).  Portable technologies can be used to 

collect data remotely through using probes and sensors (Howard, 2002).  Also electronic 

devices can access online content even in remote places.  So the dynamics regarding 

incorporating technological devices in outdoor education settings have changed over the 

years.  

The situation has come a long way from the day when Payne (2003) outlined 

concerns such as these,  

Put plainly, the so-called efficiency of electronic versions of environmental 

education may ‘risk’ field trips, site investigations, excursions and so on  

while providing an easy solution to administrators for timetable problems, 

burdens of staff: student ratios, rising costs and safety/legal concerns  

commonly associated with direct learning experiences in the field. (p. 532) 

Indeed, students in general have had more opportunities to learn in the outdoors in the 

ensuing years, despite some of these concerns and fears.  A quick review of educational 

standards shows an increased expectation that students will be gaining an ever deeper 

understanding of the natural world and the many factors that come into play when 

considering how to best care for the natural world.   

Overcoming apprehensions about accepting technology in outdoor education is 

important since, “The computer as mobile guide can lead to an increase in environmental 

knowledge and in [the] case of the children it can increase their motivation to engage in 
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environmental education activities” (Ruchter et al., 2010, p. 1054).  According to 

Kearsley and Shneiderman (1999, n.p.) “It may be worth noting that the focus of 

engagement theory on meaningful and real-world learning activities is consistent with a 

more general trend in education.”   

This points to the value of “integrating instructional technologies in the context of 

local watershed investigations” (Bodzin, 2008) and “engaging students in locally, 

focused, in-depth and targeted environmental science investigations” (Barnett et al., 

2011). According to a study by Bodzin (2008, p.47), “long-term pond investigation 

enhanced environmental attitudes, promoted a sense of environmental stewardship, and 

fostered responsible environmental behavior.”  Though further research is indicated to 

assess the depth and length of these effects, some students who are using electronic 

devices as part of their learning are reporting increasing their awareness of nature and a 

piquing of their interest in being outdoors (Arnold, 2012).  Other students are indicating 

that they have come to realize that electronic devices can prove useful for dealing with 

challenges in their local environment (Uzunboylu et al., 2009). 

To implement the use of technology effectively in outdoor education settings, one 

particularly important consideration is that the educator not allow the technology tool to 

replace time actually spent in exploring outdoors, but rather use it as a supplement that 

improves learning about and connecting to the local place (Payne, 2003; Greenwood & 

Hougham, 2015).  Being able to use electronic information may give the learner access to 

data that clarifies the bigger picture regarding what is being studied when outdoors.  

“Due to climate or seasonal transformations, economic growth or shrinkage, or historical 

and cultural changes, learners may need information that is not readily visible” 
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(Zimmerman & Land, 2014, p. 80), information that may be at their fingertips if they 

have an electronic device to use when outdoors.  Also, being able to record data, take 

photographs or video, do interviews, and other tasks may enable the student to have 

digital artifacts that can be accessed or shared when the learner is no longer in the 

outdoor setting, thus extending the learning process (Zimmerman & Land, 2014, p. 80).   

Despite the possible frustrations, taking the step of using technology in outdoor 

educational settings, where it will be an enhancement to learning, seems appropriate.  To 

be sure, the virtual world and experiences therein cannot and must not be allowed to 

replace time spent out in the natural world (Greenwood & Hougham, 2015; Louv, 2005).  

However, adding technology while outdoors is using a potentially valuable tool (Gee, 

2004) to strengthen student understanding of the natural world and that understanding 

may motivate concern and actions to care for the natural world. 	

Implementing iPads Specifically; using iPadagogy Wheel and SAMR  

Small hand-held electronic devices abound, ranging from devices such as 

smartphones, GPS units, PDA’s, and GoPro’s, to cameras and iPads among others. It is 

not known to what extent youth are using some of these various technological devices in 

their daily lives.  For the purposes of this curriculum project, I intended to specifically 

explore implementing the use of iPads or iPad minis into the outdoor education setting.  I 

chose the iPad because of its novelty and performance.  Also apps for iPads abound and 

there are numerous apps that are applicable to use in the outdoor education setting.  

Besides that, many apps are free.   

The educator needs to learn how to assess the apps for usefulness by looking at 

their ratings and reviews.  Often the educator can try out the app online before deciding 
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whether to add it to the iPad.  An educator can also consider rubrics or checklists that 

give criteria by which to evaluate an app.  See Table 2 for a rubric that will lead the 

educator through the process of considering various qualities such as the relevance, 

usability and engagement which the app engenders. 

Table 2 iPad App Criteria Evaluation Rubric. 
 

 

Note. This table will help an educator to assess whether to include the use of a certain app 
into a lesson plan based on several criteria that might help indicate if the app is 
going to enhance student learning. Reproduced from Vincent, T. (2012) Learning 
in Hand. Ways to Evaluate Educational Apps. Educational App Evaluation 
Rubric. See blog post by Tony Vincent dated March 4, 2012. Retrieved from 
learninginhand.com/rubric 

 
 Another approach to choosing appropriate apps can be seen in Table 3; this way 

of evaluating an app might provide assistance in connecting the app to specific 
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educational standards and evaluating the app for how it supports the goals of Bloom’s 

Revised Taxonomy.  

Table 3 Critical Evaluation of a Content-based iPad/iPod App.  
 

 
 
Note. This table gives an educator a way to assess the strengths and weaknesses of an app 
when considering incorporating it into a lesson. Reproduced from Schrock, K. (2015) 
Critical Evaluation of a Content-based iPad/iPod App. Retrieved from 
http://www.kathyschrock.net/uploads/3/9/2/2/392267/evalipad_content.pdf 
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There are specially-designed app evaluation forms available online that can lead 

an educator through assessing an app for its usefulness in specific situations.  For 

example, an app checklist has even been developed to assess an app for its ability to help 

students to be working at the higher order thinking level of ‘Create’ on Bloom’s Revised 

Taxonomy (Schrock 2015). 

To explore more opportunities which using an iPad might create, looking at the 

iPadagogy Wheel (See Figure 4) and the close-up view of the iPadagogy Wheel (See 

Figure 5) can provoke teachers to understand the potential usefulness of blending the use 

of apps into a learning situation.  The iPadagogy Wheel was created based on Bloom’s 

Revised Taxonomy learning theory; this figure demonstrates how some specific apps fit 

into the various levels of the taxonomy.  Also included are action verbs and activities that 

might fit with the specific apps suggested for a particular area of Bloom’s Revised 

Taxonomy.  
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Figure 4. iPadagogy Wheel. (Educational Technology and Mobile Learning 2016) 
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Figure 5. iPadagogy Wheel Close-Up. (Hollis 2013) 
  

Considering these illustrations might aid the educator in choosing apps to increase 

student learning in desired realms.  One example of how to use Figure 4 would be for 

developing learning outcomes for a lesson plan.  One learning outcome in the ‘apply’ 

section of the wheel might be: while using the Keynote app, the student will demonstrate 

what was learned through making a presentation. The student will identify five types of 

trees found in the schoolyard, by submitting a photograph of each kind of tree, taken with 

the iPad.  A second example of a learning outcome, from Figure 5, looking at the ‘create’ 

realm might be: the student will use the iMovie app to create a two-minute digital story 

video that documents and shares interviews of the educators who taught them along the 

way during a two-day canoe trip.  

Another model that has guided educators in thinking through the possible effects 

of adding technology is the SAMR model (See Figure 6) by Ruben Puentedura, 2009.   
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Figure 6.  SAMR Model. (Puentedura 2009)	 
 

Though some are critical of this model, (Linderoth, 2013; O’Hagan, 2015) and 

there is little research to show the efficacy of following this model, it seems that many 

schools have used the SAMR model to help evaluate their use of technology.   

In the SAMR model, the S stands for substitution, A stands for augmentation, M 

stands for modification and R stands for redefinition.  In a study regarding BYOD, the 

SAMR model was used as a basis for evaluating homework assignments.  The author of 

that study, Burns-Sardone, (2014) clearly explained the SAMR model like this: 

The first two stages represent enhancements made to instruction using 

technology tools. In the substitution stage, technology acts as a direct tool 

substitute, with no clear functional change. The augmentation stage is where 

technology acts as a direct tool substitute, with functional improvement over the 

prior method used. The following two stages represent transformation. The 

modification stage requires a significant task redesign, with clear evidence that 
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the instructional designer (i.e., teacher) has given thought to the task at hand and 

redesigned the task to evoke greater learning outcomes. The last stage, 

redefinition, is when technology allows for the creation of new tasks, previously 

inconceivable. (p. 195) 

It is important to note that, “any one of these levels of technology use can be 

useful and valuable in the appropriate context” (Puentedura, 2008).  Here are some 

examples of how an educator might use the SAMR concepts at each level: 

• Starting at the bottom of the model, at substitution, an example might be 

that the technological device (iPad) could be used for taking notes or as a 

calendar, simply as a substitute for the traditional pen and paper approach.   

• At the next level, augmentation, the educator might have the students use 

an app that is a field guide for birds.  Though doing this is basically 

replacing a book, the functionality is increased for the student.  Depending 

on which birding app is used, the student might be able to access actual 

audio recordings of a bird they are trying to identify, then easily switch to 

a screen that shows the bird’s range, then see various photos of the 

different ages and sexes of the bird, etc.   

• For the modification level, an example of a lesson that incorporates 

technology in a transformational way might be to have the students use an 

iPad to record data about the characteristics of a waterway while they are 

out in the field, then download this info when they return to the classroom, 

so it can be used for more learning activities.   
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• For the redefinition level, a technology-based lesson might include having 

the students record GPS coordinates of certain sites while in the field, 

while collecting data at those sites, noting the locations of invasive plant 

species for example, and then using that information to create a map of an 

area. 

Yet another model has been created which attempts to bring the concepts of the 

iPadagogy Wheel and SAMR together in one place, the SAMR and iPadagogy Wheel 

(See Figure 7).  
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Figure 7. SAMR and iPadagogy Wheel. (Dunn 2013)  
 

In this illustration, the concepts of SAMR are included in a ring around the outer 

part of the iPadagogy wheel.  This shifts the focus slightly from being on how using 

technology with the learner fits into Bloom’s Revised Taxonomy and encourages the 

educator to focus more on the level of implementation at which he is functioning when 

using technology in his lesson plans.  Using this tool might guide in connecting to and 
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documenting for the standards that the school is trying to meet for technology 

implementation.   

Some educators indicate that including iPads can strengthen their teaching skills 

(Kruger & Bester, 2014) and some students feel that the best device for doing school 

work is an iPad, especially after they have had access to using one (Project Tomorrow, 

2014, p. 4).  These commendations are further confirmation that incorporating iPads can 

be a benefit in the learning environment, whether used indoors or outdoors.	

Curriculum Approaches to Consider for Using Technology in the Outdoors 

There are multitudinous ways to approach teaching and numerous curriculum 

designs exist.  I considered a few designs for their appropriateness for teaching outdoors 

while including technology.  No matter which approach an educator takes, there is going 

to be a need for thoughtfulness in planning lessons. 

Understanding by Design 

When thinking about planning a lesson, the proponents of Understanding by 

Design, Wiggins & McTighe (2005a, p. 14) have said, “…the best designs derive 

backward from the learnings sought”.  In the simplest distillation of the concept of 

Understanding by Design, (UbD), there are three stages to implementation: “1. Identify 

desired results.  2. Determine acceptable evidence.  3. Plan learning experiences and 

instruction” (Wiggins & McTighe, 2005a, p. 17).  Understanding by Design seems to be a 

fairly common approach to teaching as Brown (2004) noted, “In many regions, new 

educators appear to have received some direct training in research-based best practices 

consistent with UbD’s tenets, including cognitive learning theory, constructivist teaching 

principles, brain compatible teaching and learning, and multiple intelligences and 
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learning styles” (p. 123).  This quote illustrates that UbD may be a good choice for 

outdoor educators to use since the underlying concepts of UbD correlate to many of the 

approaches that are effective for teaching in outdoor education settings.   

For planning a lesson, Wiggins and McTighe (2005b) have created a chart that 

gives the educator a series of questions that she can work through to implement these 

concepts.  In considering UbD, the educator can see that the process of implementing 

UbD, while worthwhile, is a complex process at best. 

In reference to incorporating technology and using UbD when approaching the 

lesson plan, if the educator determines the goal of the teaching first, then he can 

determine what steps to take to help the student arrive at that end product.  If including 

the use of technology in the process accomplishes that goal effectively, then it is 

appropriate to consider adding the technology.  If the educator first starts with the 

technology in mind and then tries to develop the lesson around how to use it, including 

the technology might be done for the wrong reasons. 

It is interesting to note that UbD strongly supports another concept of learning, 

which is Project-based Learning (PBL); as Brown (2004) suggests,  

In these times of high-stakes accountability testing, UbD provides a powerful 

rationale for expanding assessment repertoires to include performance-based 

assessments and students’ reflections.  UbD tools and processes support a ‘photo 

album’ approach to monitoring student progress, rather than ‘snapshot’ 

assessment measures based on tests alone. (p. 8) 

Besides understanding the concept of UbD, the educator can move into exploring another 

approach to creating curriculum and teaching, Project-based Learning. 
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Project-based Learning   

For a while Project-based Learning (PBL) seemed to be put on the back burner 

when meeting standards was the main goal of educators and their institutions.  However, 

Common Core State Standards, as well as college and work readiness programs, aim at 

students developing life skills, like the ability to think critically and analytically, 

research, solve problems and communicate clearly, while working as part of a team.  

Based on those objectives, project-based teaching has again become a goal in many 

schools (Larmer, Mergendoller & Boss, 2015).  

Many definitions and parameters exist for defining PBL.  In its purest sense, PBL 

should be the primary means of learning throughout the school setting. The teacher-

advised and supported projects should be based on tough, authentic questions and be 

challenging, long-term undertakings, directed by the students, working in groups, that 

come to fruition in the form of a meaningful presentation or product, often important to 

the community (Campbell et al., 1996; Kearsley & Shneiderman, 1999; Thomas, 2000).  

Project-based Learning prompts students to be working in the higher order 

thinking levels of Bloom’s Revised Taxonomy, analyzing, evaluating and creating 

(Hung, Hwang, & Huang, 2012).  Project-based Learning has mixed reviews.  For one 

thing, managing PBL situations is tough for many educators.  Secondly, PBL requires 

much of students in terms of asking the right question, focusing their research, keeping 

on task and using technology efficiently.   

However, many students and teachers reportedly like PBL and feel this method is 

useful to incorporating many approaches to learning, giving students a chance to put 

many concepts and skills together. (Gardner, 1991; Kearsley & Shneiderman, 1999; 
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Thomas, 2000;).  According to Larmer et al. (2015), several benefits can be realized 

through implementing PBL.  A succinct summary of their view of positive outcomes of 

PBL includes: 1. Increases student motivation. 2.  Prepares students for adult life. 3. 

Fosters student success on tests and meeting standards. 4. Permits teachers to enjoy their 

teaching. 5. Helps schools connect to their communities in a positive way. 

Technology can be an integral part of PBL. Using technology, and online 

resources gives students access to information, inspires collaboration, and is developing a 

needed work preparation skill for the students, as most will find they use technology to a 

great degree in their work (Howard, 2002; Thomas, 2000).  Howard 2002, (p. 358) 

explains, “It [technology] also serves as an important tool in constructing the artifacts or 

products in project-based activities.”  Additionally, Kearsley & Shneiderman, (1999) 

clarified that, 

When student projects are put up on the web, this provides an incentive for them 

to do the best possible work, since they know that their work will be viewed by 

their classmates and possibly the whole world. It also provides an easily 

accessible source to show their work to friends, co-workers, or potential 

employers. (n.p.) 

Project-based Learning can be a good approach for educators working on implementing 

technology into outdoor education settings.   

Interdisciplinary Curriculum 

Another approach to teaching, uses interdisciplinary curriculum to incorporate 

various subjects throughout the lesson or unit.  This stimulates students to use different 

parts of their brains to interact with the material.  Making more connections will increase 
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the students’ understanding of the materials.  Sometimes a certain theme can be central to 

the learning goals and then various ways of interacting with that theme can be developed. 

For example, according to Gardner (1991) the theme of water could be explored through  

virtually every area of the curriculum.  Students can write … about water and 

enjoy classic and humorous texts on the subject.  Activities using water can draw 

on all kinds of counting, measuring, and comparing activities.  Historical and 

geographical issues arise naturally...  …Water naturally raises … questions that 

students can investigate …, ranging from the sources and composition of water to 

the reasons for its flow, its capacity to carry out work, and such phenomena as 

showers, puddles, evaporation, and conversion to steam or to ice. (pp. 213, 214) 

Another example that supports the outdoor setting as being particularly helpful to 

incorporating an interdisciplinary approach is given by Randall (n.d.),    

As a mini-ecosystem, the “outdoor classroom” fosters the use of systems thinking 

and emphasizes the interconnectedness of all things.  Through exposure to the 

intricate web of life, students come to understand that complex natural and 

societal systems often require holistic rather than linear solutions.  In seeking a 

holistic understanding, outdoor learning lends itself to the interdisciplinary studies 

employing multiple academic disciplines. (p. 19) 

Here is a list of several subject areas that might be pertinent to consider 

incorporating when creating lessons for outdoor education settings; these subject areas 

have particular relevance when incorporating the use of technology. 

Citizen Science  

Spatial Narratives, Layering, Deep Mapping 



51	
	

Nature Journals, Writing, Poetry 

Use of Senses 

Photography/Videography 

Stories, Storytelling, Digital Storytelling 

Augmented Reality, Video Games 

Students Having an Audience-Social Media 

Summary of Literature Review  

 For my curriculum project my guiding approach was to use a project-based 

methodology.  While developing the specific learning activities it seemed beneficial to 

use an interdisciplinary approach to instruction.  The above literature shows that effective 

educators can invigorate student learning by incorporating the learning theories of 

Multiple Intelligences and Bloom’s Revised Taxonomy into their lesson design and 

utilizing an inquiry approach in their teaching.  I incorporated some aspects of those 

theories as I created lessons to use iPads in an outdoor education setting. To effectively 

implement use of the iPads, I also worked to integrate concepts from the iPadagogy 

Wheel and SAMR models. 
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CHAPTER 3--METHODOLOGY 
Introduction 

The purpose of this curriculum project was to explore introducing the use of iPads 

into watershed-focused lessons and to consider how incorporating the iPads might most 

effectively be accomplished.  The goal of implementing the curriculum was to guide 

students in learning about the watershed, while helping them gain a sense of place in the 

local area and encouraging long-term concern for the environment. 

Audience 

The target audience for these lessons was middle school children, specifically 

seventh and eighth grade students. This audience was chosen since the school with which 

I worked incorporated a two-day canoe outing, with overnight, with students of this age.  

It is also quite possible that these sort of technology-infused lessons could be useful in 

enhancing student learning with older or younger students.	

Site Selection  

These lessons were intended to be given in an outdoor education setting; those 

settings were northern riparian (along a river) or northern lacustrine (related to a lake) 

when river conditions were not favorable for paddling.  This curriculum was developed in 

response to an interest and expressed need of the Friends of the St. Croix Headwaters 

(FOTSCH) (fotsch.org) which is a non-profit community service organization focused on 

northwestern Wisconsin. This group is involved in citizen scientist education, 

management of hydrology and water quality studies, aquatic invasive species control 

projects and youth education, as well as the Canoes On Wheels (COW) program.  

Developed by FOTSCH, the COW program (canoesonwheels.org) makes available the 

use of a canoe trailer, eight canoes and gear suitable for river or lake use, on a no-cost 
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basis to local schools and youth groups. Canoes on Wheels also provides free, on-the-

water paddle training for students and teachers, as well as canoeing workshops for 

teachers and youth group leaders to help them understand how to safely manage canoe 

outings.  

For the last few years FOTSCH, through the COW program has offered the 

EcoAdventure trip which is an immersive two-day, with overnight river paddling 

experience for middle-school students.  EcoAdventure trips take place on the Namekagon 

River, near Trego, Wisconsin which is part of the St. Croix National Scenic Riverway.  

Being able to access a resource that offers this support for getting youth onto the water 

was helpful to piloting this curriculum.   

While offering the EcoAdventure trips, COW was reliant on finding community 

educators to provide the educational components of the trip.  Canoes On Wheels 

expressed a need to have curriculum available to help educators be more likely to 

incorporate an EcoAdventure trip into their curriculum.  Part of my involvement with 

COW was to help create curriculum.  Canoes On Wheels also had an interest in 

incorporating technology into the EcoAdventure experience.  Water proof and floatable 

iPads were provided by COW for the piloting of the curriculum.  Thus iPaddle 

EcoAdventure trips were created. 

This curriculum was piloted with a public school in northwest Wisconsin.  

Lessons were oriented toward educators who are working with middle school students.  

Pre-lessons were implemented in classroom settings as the use of the iPads was 

introduced and the main lessons were implemented while students were in outdoor 

settings on two-day, with overnight, canoe trips.    
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Curriculum Design 

	 The curriculum was designed with a focus on using a project-based methodology 

and an interdisciplinary approach to developing learning activities. I particularly 

emphasized the best practices for implementing the use of iPads into an outdoor setting, 

with a focus on watershed education.  The curriculum was connected to Wisconsin’s 

Model Academic Standards for Environmental Education.  Because of working in the 

outdoor setting, it seemed most appropriate to use the lesson plan outline from the book, 

Outdoor Education: Methods and Strategies by Gilbertson et al. (2006), which I adapted 

for my lesson plan format.  

Lesson Plan Template 

I. Title 
II. Goals 
III. Objectives 
IV. Audience 
V. Duration 
VI. Location 
VII. Content and Methods 
VIII. Management and Safety 
IX. Equipment 
X. Foul Weather Alternative 
XI. Evaluation 
XII. Follow Up 
XIII. References 
XIV. Connections to Standards 

 

Development of Lesson Plans 

 Four lessons, with associated pre-lessons, which are also included, were 

developed covering the topics of: using your senses, nature journaling, aquatic 

macroinvertebrates and local cultural history.  The primary goal of teaching these topics 

was to help middle school students learn about the local watershed and particularly the 
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riparian environment.  It seemed that these particular topics might help enhance students’ 

knowledge of, and sense of place in the local watershed.  In order to help instruct students 

in utilizing technology to create digital products that illustrate what they have learned and 

to teach others about the local environment, the main feature of each lesson was the 

utilization of an iPad to accomplish the goals of the lesson. Another objective of creating 

these lesson plans was to guide educators to more effectively incorporate an iPad as an 

educational tool to teach in and about the natural environment.    

The lessons are similar in format to one another and either one hour or two hours 

long. Teaching students while considering their various learning styles was a goal in each 

lesson.  Some aspects of the UbD method were used combined with a project-based 

approach, which by nature includes interdisciplinary methods to create the lesson plans. 

Evaluation                                                                                                                                                  

First, a committee of experts reviewed the lesson plans.  Members of the 

committee were selected based on their experiences and knowledge in: outdoor 

education, technology, the educational setting of a riparian environment, curriculum 

development, and teaching middle school students.  After the committee’s review, 

suggested changes were made, some of which are noted below. 

• Choose books at a reading level appropriate to middle school students 

• Further develop the curriculum for the macroinvertebrate lesson 

• Include even more information on how to actually use the iPads 

• Help educators understand how to evaluate iPad apps 

Then the curriculum was piloted and other adult educators and the students who 

were involved in the iPaddle EcoAdventure were given evaluation questions (see 
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Appendix A and Appendix C, respectively for the lists of evaluation questions).  Based 

on some responses to those evaluations (see Appendix B and Appendix D, respectively 

for selected responses), further adjustments were made to the lesson plans as noted here. 

• Provide lanyards to help students transport the iPads ‘hands-free’ 

• Include more on mapping in lessons 

• Make sure to research ahead of time whether the information being 

created and saved on the iPad app is going to be accessible to the 

students and educator afterward 
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CHAPTER 4--RESULTS 
Overview 

The purpose of this curriculum project was to create lesson plans for middle 

school students that incorporate iPad technology for use in an outdoor education setting, 

specifically when teaching about a local watershed.  When being taught with this 

curriculum, students were learning about and developing a sense of place in their local 

area. 

This curriculum was piloted in a couple of different time frames and settings; 

evaluation questions were given to other educators in those settings and to the students.  

See Appendices A, B, C, and D for those questions and responses.  Some adjustments 

were made to the lessons based on those responses.  Some examples of student work and 

pictures students took during the lessons can be seen in Appendix E.   

The curriculum, iPaddle EcoAdventure (see Appendix F) consists of four stand-

alone lessons (plus pertinent pre-lessons) covering the subjects of: using your senses, 

nature journaling, aquatic macroinvertebrates and local cultural history.  These lessons 

were designed to primarily incorporate a project-based approach to teaching.  

Connections to Wisconsin’s Model Academic Standards for Environmental Education 

(See Appendix G) were made in most of the lessons. The specific standards are 

referenced in each lesson. 

Some of the lessons have pre-lessons that need to be completed before the main 

lesson; these pre-lessons can be accomplished in the classroom and take six hours in all 

to cover. The main lessons were implemented with students as they were on a two-day 

canoe trip in the local watershed; the main lessons take seven hours of instruction time.  

However, more time needs to be taken into account, if the educator is planning the two-
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day canoe trip, to allow for transportation, breaks, meals, camp set-up and more 

instruction time for community educators to offer other learning modules during the trip.   

To help the educator better frame how these lessons might fit into a two-day 

canoe trip, the teacher can see Appendix H for a sample itinerary and information on 

preparing for a canoe outing with middle school students.  These lessons are designed so 

that they can be used near a lake, stream, or river. While canoeing is a valuable part of 

the experience, it is not essential to the success of this curriculum.   

If the teacher is new to using iPads, Appendix I contains basic information to get 

started.  Introducing technology, whether in an indoor or outdoor setting will result in 

some different challenges for teaching and will require some new guidelines and 

supervision techniques.  In Appendix J, suggestions are given for using and managing 

iPads effectively while delivering these lessons. To help the educator gain some 

background and develop techniques for blending the use of apps into a learning situation 

the educator can look at Appendix K to learn about the iPadagogy Wheel model and the 

SAMR model.  These models help the educator assess the way iPads are being 

incorporated into a lesson plan and encourage the educator in developing learning 

outcomes that reflect implementing this technology.   The lessons in the curriculum 

iPaddle EcoAdventure (see Appendix F) have references to the iPadagogy Wheel and the 

SAMR model to help the educator better understand the use of the iPad in that particular 

lesson.  For instructors who want to explore further options for including iPads in their 

lessons, examples of iPad apps that might be particularly helpful for using in outdoor 

education settings can be found in Appendix L.  

For some final thoughts on using technology in an outdoor education setting, 
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consider the following comments by Anderson (2004) regarding teaching online, which 

seem quite applicable to this situation:  

• First, an effective e-teacher is one who is well-developed in every area of 
teaching.  “They like … learners; they have … knowledge of their subject 
…; they … convey enthusiasm …; and they … understand… the learning 
process... 

 
• Second, “beyond these generic teaching skills”, the teacher needs to have 

a sense of competency to work in the electronic environment without 
being deeply fearful.  

 
• Third, the educator needs to “have the type of resilience, innovativeness, 

and perseverance typical of all pioneers in unfamiliar terrain” (n.p.). 
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CHAPTER 5--DISCUSSION 

These iPad lessons were part of a unit study that used many forms of technology 

to help students learn about their local watershed.  The objectives of this curriculum were 

to: 

• Guide educators to more effectively incorporate an iPad as an educational tool to 

teach in and about the natural environment 

• Enhance students’ knowledge of, and sense of place in the local watershed 

through utilizing iPads to enhance curriculum 

• Instruct students in utilizing technology to create digital products that illustrate 

what they have learned and to teach others about the local environment 

In this chapter I will reflect on the process, limitations, results and significance of 

implementing the curriculum, and some ideas, implications and recommendations for the 

future when considering the intersection of EE and technology. 

Process 

The main thrust of my thesis has been to write curriculum to implement the use of 

iPads into a watershed-based outdoor educational setting.  Instead of seeing screens as 

something to be avoided when outdoors, I found that a lesson can be enhanced by 

incorporating the use of technology in a way to engage students when learning about their 

local area.  Using the iPads and apps helped guide student learning. 

Pre-trip work was done in the classroom to familiarize students with using the 

iPads and help them be able to use the iPads as a tool when they got out on the water.  

While some expressed concern that the students might damage the iPads, overall there 

was a great amount of respect shown by students for the iPads.  Students also seemed to 
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adapt readily to using the iPads.  During piloting the iPads were used like field guides, or 

for doing photography and videography assignments as well as writing assignments, or 

giving feedback or for viewing media pertinent to the lesson, or for doing scavenger 

hunts.  Students also worked on using other types of technology in the classroom to learn 

about maps, create Power Points about several aspects of the watershed, like wildlife or 

logging history for example, and to design a coloring book for youngsters to learn about 

the river.  Also technology was used by students to create a deep map and to develop a 

documentary video.    

Limitations 
Some possible limitations to putting this curriculum into effect are having access 

to the watershed, finding canoes to use and having good paddling weather, as well as 

finding a classroom teacher who is amenable to the idea of getting students out on the 

water and incorporating technology in the process.  An educator needs many supports to 

embark on an outdoor education opportunity such as this curriculum offers.  There are 

funding needs, administration support needs, risk management concerns and time 

constraints for classroom teachers.  If these possible limitations are overcome, the 

educator should be able to implement the curriculum effectively.   

In spite of the fact that using this curriculum in a riparian situation was the intent, 

these lessons can be used in a lacustrine situation as well.  Though the lessons were 

designed for 8th grade students, opportunities arose to use some of the lessons with 6th 

and 7th grade students, which turned out to be successful.  It appears that these lessons 

could easily be adapted to use with high school or even college students, despite the fact 

that there was not a formal evaluation process.  With these lessons being oriented 

specifically to the St. Croix River Watershed, the educator could make adaptations to 
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their local watershed.  Some suggestions are given in the lessons to help improve the 

generalizability of the lessons. 

Results  

This curriculum will guide educators to more effectively incorporate an iPad as an 

educational tool to teach in and about the natural environment. It seems that the objective 

to enhance students’ knowledge of, and sense of place, in the local watershed through 

utilizing iPads to enhance curriculum was met, though it is hard to measure sense of 

place.  One result of implementing this curriculum is that some students volunteered to 

represent their entire class and to share about their learning at the St. Croix Summit in the 

spring of 2016.  The title of their presentation was, iPaddle EcoAdventure--Learning 

Locally: Using Technology as a Tool for Learning about the St. Croix Watershed.   

During implementation of the entire unit, various student groups created Power 

Points about logging history, fish, wildlife, the fur trade and a coloring book for young 

children, all of which were focused on teaching others about the watershed.  These items 

were linked to a deep map and other details about the watershed were also included on 

the deep map.  During the canoe trip, pairs of students interviewed the community 

educators who met with them along the river and they learned more about the value of the 

St. Croix River watershed.  A video documentary of the canoe trip, featuring the 

educators and interviews of students was also created and connected to the deep map.  

Seeing those digital creations helped the audience members contemplate the value 

of using technology to help connect students to their local area.  Students pulled together 

many concepts they had learned and effectively shared those with others.  Another 

presenter at the conference pointed out to the students that the students are already 
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interacting with and using many types of technologies, some of which he is currently 

having to learn how to use in his work.  He said the students definitely will have an edge 

coming into the workforce.  All of these results seem to be evidence that there was 

success in meeting the objective to instruct students in utilizing technology to create 

digital products that illustrate what they have learned and to teach others about the local 

environment. 

This presentation experience helped demonstrate these concepts which Larmer, 

Mergendoller and Boss (2015) espouse as being important for Project-based 

Learning, 

With student learning goals in mind, teachers create or modify projects that 

embody the essential project design elements shown in…: (1) a challenging 

problem or question, (2) sustained inquiry, (3) authenticity, (4) student voice and 

choice, (5) reflection, (6) critique and revision, and (7) a public product. (p. 37) 

Significance 

Through piloting this curriculum, it seems that learning might be enhanced due to 

the novelty of the iPad, regardless of the SAMR level at which it is implemented into the 

lesson.  Sometimes entering into the world of working with technology can feel 

intimidating, especially when working with young students who have grown up 

interacting with technology since birth.  Educators may find it helpful to realize that their 

students may be able to teach them (and other students), when they get stuck, what to do 

to work with technology.  It has been suggested that, “Educators should be brave and 

humble enough to be lifelong learners and accept to learn not only with their learners but 

also from them!” (Kruger and Bester 2014, p. 56).  As long as the educator keeps this in 
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mind, she should be able to make progress, successfully overcoming some of the 

challenges in implementing technology. 

Future Plans 

The first step, while using this approach to enhance learning, is to evaluate 

learning for students who have technology incorporated into an outdoor learning setting 

compared to students learning in this setting when taught with more traditional 

techniques.  Would there be an improvement in learning, retention of information, etc. 

where technology had been included in the process of teaching the lessons or not? 

A second goal would be exploring the possibilities that video games hold for 

teaching in and about the natural world (Burns-Sardone 2014; Costa 2013; Gee 2004; 

Greenwood & Hougham 2015; Oblinger & Oblinger 2005; Project Tomorrow 2014; 

Project Tomorrow 2015; Schenck 2011; Visser & Visser-Valfrey 2008).  This 

investigation can provide further knowledge on how technology can enhance student 

learning since video games are really engrossing for students and give them immediate 

responses to their choices.  All that can happen while the video game is also giving 

students opportunities to perform tasks repeatedly and advance from one level to the next 

more demanding level, a pursuit which students find highly captivating (Schenck 2011).  

Students have fun as they play digital games and learning is most effective when learners 

are having fun (Gee 2004).  Electronic games are accessed by about one quarter of youth 

when they are seeking to learn something, after school, on their own time (Project 

Tomorrow 2014).   

Furthermore (Gee 2004) explains,  

When students are learning a content area in school—such as some area of 
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science—this domain could be seen as a special world of its own: the world of 

doing science in a certain way and acting with certain values.  Students could be 

encouraged to take on identities of scientists of a certain sort, to see and think 

about themselves and their taken-for-granted everyday world in new ways.  In this 

case, school would be functioning more like a good game than traditional 

schooling which stresses knowledge apart from action and identity (pp. 60, 61).   

It seems appropriate to contemplate exploring using video games since Kowert 

and Quandt (2016) point out that, the focus [in video game research] has also 

shifted away from a preoccupation with negative effects and potential threats to 

users, especially in psychology and communication studies, in favor of a more 

balanced, neutral approach, that acknowledges the potential benefits and 

challenges. (p. 185) 

A third area to consider is that, whereas right now most teachers are digital 

immigrants, in 5-10 years many digital natives will be teaching.  Launching a 

longitudinal study to evaluate teachers as they are incorporating technology and whether 

including the technology affects the results of their lessons would be a valuable 

exploration. 

It seems that the EE field, as a whole, is still somewhat opposed to the idea of 

implementing technology into the outdoor education setting.  However, some of the 

members of the profession seem to be starting to ask more questions about the possibility 

of technology and EE intersecting. Questions to consider might be: What are the critical 

components of students spending time on screens?  Is it more acceptable to contemplate 

using technology if the technology is meant to enhance student learning rather than to 
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entertain?  Might allowing or even encouraging students to use iPads for learning 

outdoors lessen their screen time indoors and increase their time spent outdoors?  Are the 

learning results similar or different when implementing technology with students, 

depending on their age?  Thoughtful questions like these might indicate the beginning of 

environmental educators more favorably considering using technology to help students 

learn when outdoors. 

Conclusion 

Overall it is important to contemplate as suggested by Kruger & Bester (2014) 

that, Educators should therefore make the most of technology as a meditational 

(sic) tool for teaching and learning and not simply dismiss it as a distraction. This 

will nonetheless only be possible if the integration of technology in the 

curriculum is well informed in order to promote meaningful learning. (p. 56) 

The development of this curriculum will help other educators think about the 

opportunities that using technology outdoors creates for student learning.  And even more 

than that, an educator using this curriculum might find that incorporating these lessons 

will result in her students learning more effectively about their local area while exploring 

the watershed.	  
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Appendix A—Educators’ Post-iPaddle EcoAdventure Evaluation Questions  
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Appendix A--Educators’ Post-iPaddle EcoAdventure Evaluation Questions  

 

Thinking about and if possible responding specifically regarding each of the ways the 
iPads were used, (journaling, rendezvous video, macro invert key, night sky, scavenger 
hunt, using them in the canoes) can you assess or critique their effectiveness and suggest 
ways to improve using the iPads in each area? 

What did you think worked? 

What did you think did not work? 

What suggestions do you have to improve on using the iPads with the students in an 
outdoor setting? 

Are there other ways you can think of for using the iPads or other technology tools in an 
outdoor setting? 

Do you think using the iPads enhanced the outdoor ed learning process for any students? 

If so in what ways? 

Do you think using the iPads detracted from the students’ learning in the outdoor setting? 

If so in what ways? 

Do you think the pre-trip sessions were beneficial in helping the iPads be more familiar 
to the students, thus taking some of the novelty of them away or making the learning 
curve be less of a factor while in the outdoor setting?  Was the time invested worth the 
outcome? 

Do you have any other comments or suggestions regarding implementing the use of iPads 
or other technological devices in an outdoor ed setting? 
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Appendix B—Educators’ Selected Responses to Post-iPaddle EcoAdventure 
Evaluation Questions 
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Appendix B--Educators’ Selected Responses to Post-iPaddle EcoAdventure 
Evaluation Questions 

• Pre-paddle (in-school) iPad familiarization sessions seem to work; students 

readily adapted to iPads (7th-8th graders) 

• Students focused on subject-matter experts (i.e. were not distracted by iPads) 

• No negative events associated with iPads 

• iPad batteries lasted for two-day period 

• Journaling while in canoe worked 

o High level of student interest 

o Real-time multi-media capability a plus 

o Alternative paper journals got wet 

o Good “post-paddle” opportunity for editing and social media 

o Need lanyard for iPads 

o One iPad per student would be desirable 

o Need support for taking video clips 

• Macro invert dichotomous key did not work 

o Too few macro invert species found 

o Alternative laminated-paper key was just as good 

• Need to work on method to move student documents off of the iPads 

• Did not use gps/compass apps  
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Appendix C—Students’ Post-iPaddle EcoAdventure Evaluation Questions  
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Appendix C-Students’ Post-iPaddle EcoAdventure Evaluation Questions  

 

One thing I remember learning about macroinvertebrates is 

One thing I remember learning about invasive species is 

One thing I learned about aquatic plants is 

One thing I learned about fish habitat is 

One thing I learned about fishing is 

One thing I remember about rendezvous is 

One thing I liked about using the iPads was 

One thing I did not like about using the iPads was 

One thing I liked about canoeing is 

One thing I did not like about canoeing is 

One suggestion I have for how to use the iPads in the outdoors is 

One application I wish I could have tried with iPads was 

One thing I remember about testing for water quality is 

The best thing about being at Leisure Lake was 

The hardest thing about being at Leisure Lake was 

One way I would improve the time at Leisure Lake is 

One thing I liked about the books that were read was 

One thing I did not like about the books that were read was 
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Appendix D—Students’ Selected Responses to iPaddle EcoAdventure Evaluation 
Questions 
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Appendix D—Students’ Selected Responses iPaddle EcoAdventure Evaluation 
Questions 

 

One thing I learned about macroinvertebrates is: 

Macro-invertebrates are small insects that do not have backbones and you can see them.  
There were not many macro invertebrates in Leisure Lake most likely due to the number 
of small fish in the lake.  Also it was a low productivity lake.  I got to use an app to 
identify some of the micro invertebrates we found and it worked very well and was easy 
to use. 

 

One thing I liked about canoeing is: 

Having the ipads 

That we got to use the ipads 

We got use the Ipads 

The ipads and being able to record what we saw 

How fun it was to canoe with the IPad and right what we saw and stuff and take pictures 
it made me feel so smart!  

 

One thing I did not like about canoeing is: 

There was no spot to put the ipads when you were paddling 

I wish that we could take under water pics. 

 

One way I would improve the time at Leisure Lake is 

Make sure the geocaches were there, have holders or something on the canoe for the 
ipads 
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Appendix E—Examples: Student Work and Pictures of Students and Scenery 
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Appendix E—Examples of Student Work and Pictures of Students and Scenery 

Credit for some photos and credit for all student work goes to various students 

 

Lesson Plan 1 Seeing, Smelling, Hearing, Feeling and Wondering 

 

  

	

	

Two students’ notes from canoe trip 

Saw: 
Leaves changing colors 
Not a lot of grasses 
Houses, docks 
Birds, Fish 
Underwater Logs 
4-Wheeler  
Bout landing 
Black bird 
Bay 
Duck 
Turtle 
Floating Dock 
Heard: 

Students using iPads to record observations. 
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Birds 
Wind on trees 
4-Wheeler 
 
Felt: 
Cool water 
Cold air 
	

Another	pair	of	students’	observations:	

Heard: 
Wind  
Birds chirping 
 
Saw: 
Trees that are turning colors  
Lilly pads  
Water bugs  
Different trees- jack pine, oak, etc. 
Cabins/houses 
Water  
Eagle  
Sun & moon  
Water cold  
Logs  
Crow-heard it and saw it  
Minnow  
Snail  
Frog 
Rocks 
Pollution 
	

Another	student-what	he	sensed	

I saw some water, lily pads, trees, kayak, a boat, red tree, a shed, houses, a log in the 
water, and class mates. 
I smelled fresh air, 
I heard the wind, water, birds, sky, and splashing 
I felt the water, paddle, and canoe.  
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Another	student’s	observations	

Sun moon 
Wind crickets 
Wet wind  
Lilly pads 
Trees 
Hear 
Four wheeler 
Wind  
Birds 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	 	

One	student	paddling,	one	student	recording	
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Great	Blue	Heron	
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Two	students	created	these	next	three	pages	on	the	iPad	while	out	on	the	water.	
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Lesson	Plan	2	Poetry,	Prose	and	Drawings	on	the	St.	Croix	River	

A	student’s	observations	

The tree 
The tree is long and skinny.  
With the green moss filled bark.  
Round and hard on the inside. 
soft wet and rough on the outside. 
The green branches and leaves that are new. 
At the bottom of the tree the ground is higher. 
The bottom of the tree is covered in moss. 
The tree has a scar. 
	

Another	prose	submission	

  As soon as we left the landing, our canoes were quickly swept into the tumbling 
water.  Rocks tripped up the current sending it into a swirling, crashing foam.  Our canoe 
avoided the first few rocks through luck.  Our driver didn't do much during this 
segment.  Soon, we found that some rocks were unavoidable. 
     I yelled as a saw a large boulder under water a few yards away. My partner wasn't 
quick enough and we floated over the rock and we didn't even touch it.  I was eating my 
lunch at this time until he yelled and I had abandon my sandwich.  Our canoe made it 
down the rest of the rapids with both paddles moving quickly in the water. 
	

More	prose	

	Today	we	traveled	down	the	Namekagon	about	5	miles	or	so.		We	saw	many	different	types	of	
animals	like	turtles,	a	mink,	and	even	a	Great	Blue	Herron.	We	stopped	half	way	at	a	place	called	
Big	Bend	and	then	we	ended	at	Earl	Park	Landing	and	that's	where	we	are	camping	at.		When	we	
got	to	Earl	Park	Landing	we	got	out	of	the	canoes	and	got	our	tents	set	up.		Then	most	of	us	got	
changed	because	we	got	soaked	from	the	rain	and	we	hung	out	in	the	tents	for	a	while.		Then	
we	came	out	of	the	tents	to	learn	about	fly	fishing	and	we	got	to	actually	cast!!!	Now	we	are	
sitting	by	the	nice	and	toasty	fire	while	it	sprinkles.		
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The river is flowing 
The rain is falling 
The wind is blowing 
But the critters are still out  
 
The insects are crawling 
On the tall, long grass 
They fly around  
Trying to get not wet 
 
The birds are eating 
In the tall marshy grass 
They fly away 
As the people come near 
 
The river is flowing 
The rain is falling 
The wind is blowing 
But the critters are still out 
 
 

Fish 
Scales slimey 

Fish are tasty. 
Bugs, leaves 

Eat 
 

 
 
 

 

	

	

	

Student	fishing	
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More	prose	

Today	we	went	down	the	namekagons.	It	was	very	wet.	Because	it	was	rain	out	and	it	wasn't	
that	fun	when	it	is	raining.	When	we	got	to	the	campsite	we	set	up	are	tents.	Are	first	tent	was	
and	molding	so	we	had	to	get	a	new	tent.	Their	is	four	people	in	my	tent.	We	have	a	camp	fire	
which	is	good.	Tonight	I	hope	the	food	is	good.	The	best	thing	today	was	using	the	fly	rods.	It	
was	the	best	thing	because	I	didn't	know	how	to	fly	fish!	

More	Prose	

Today	on	our	trip	down	the	namekgon	river	we	saw	a	lot	of	wildlife.	One	of	the	things	I	picked	
was	the	goose	nest.	It	was	located	on	a	island	n	the	river.	It	also	looked	liked	it	was	made	out	off	
grass.	Another	thing	I	saw	was	a	duck.	The	duck	was	probably	on	its	nest	and	it	tried	to	distract	
us	from	the	ducklings.	It	was	crawling	on	the	water	like	it	was	hurt	to	distract	us.	Then	the	duck	
got	more	scared	and	took	off	flying.	

Another	prose	selection	

Today	we	went	down	the	Nameakogan	River.		We	put	our	canoes	and	kayaks	in	at	
Springbrook.		The	first	section	we	paddled	about	an	hour	and	45	minutes.		We	stopped	at	Big	
Bend	Landing	and	talked	about	what	we	saw.		We	saw	many	different	things	including	a	great	
blue	heron,	beaver	lodges	and	a	dam,	ducks,	turtles,	eagles,	and	many	other	birds.		There	was	
also	a	change	in	habitat	along	the	river.		We	saw	that	the	the	trees	went	from	a	pine	tree	to	kind	
of	a	grassy	areas	to	smaller	brush.		We	observed	the	overhanging	grass	along	the	banks	that	the	
muskrats	like,	they	make	tunnels	through	it.		We	finished	paddling	the	rest	of	the	way	and	took	
out	at	Earl	Park	Landing.		This	is	where	we	are	going	to	be	spending	the	night.		When	we	got	
here	we	set	up	and	we	had	a	fly	fishing	program.		We	learned	what	it	was	and	how	to	do	it.		We	
are	going	to	get	through	the	rain	and	spend	the	night	in	tents	and	finish	the	rest	of	our	classes.		

  

Student	used	an	app	to	turn	a	photo	into	artwork	
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Started	our	trip	with	a	wall	of	white	marching	over	mountains.	

Next	we	came	to	a	calm	field	gleaming	blue.	

After	that	we	met	up	with	more	white	army	men	marching	over	another	mountain	range.	

Then	we	came	to	a	pause	in	our	journey	cross	the	land	of	the	Namekagon.	

After	our	break	we	crossed	long	stretches	of	calm	fields	of	blue.	

Now	we	are	at	a	stop	in	our	journey	cross	the	land	of	the	Namekagon.	

	

    
 
 

Water 
Clear and tasty 

Water soothes my thirst. 
Plants and fish 

Splash 
	

	

Sunset on the lake 
 
 
I sit hear beneath this tree watching the bugs on the lake. Almost like 
rain gently hitting the lake. So peaceful and quite as the sun begins 
to sit. As the sun begins to set and our day the moon will come out. As 
the moon comes out it will flood our dark sky with light. As the moon 
with flood our sky everyone and everything will fall into a deep sleep 
dreaming on what they had heard. The fire crackling as it burns the 
wood, the fishing poles casting far away, the crickets chirping as they 
talk to the world, and little kids playing. But now we are here 
watching the sunset underneath this tree thinking what we have done and 
what we will do tomorrow. 
 
Magic 

	
   Sunset	at	Leisure	Lake	



96	
	

 
 
Trees  

                              Tall, colorful 
All the leaves turn colors or red, yellow, and brown 
                              Leaves, bark 

                                 Growing		

	

	

 
Canoes, fish, bugs 
Hiking, woods, geocache 
Hotdogs, chips, beans 
	

FISH	
Flippering	through	the	water	
Icky,	Slimy	fish	
Swimming	in	the	river	
Helping	eat	other	fish	
	
	
WILDLIFE	
	
Waterfowl	swimming	
Insects	crawling	
Larvae	squirming	
Deer	drinking	
Leech	sucking	
Invertebrates	darting	
Fish	Swimming	
Eagle	soaring	

Students	using	iPads	
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Students	using	iPads		
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Lesson	Plan	3	What’s	Living	in	the	Water?	 	

Students	collected	macroinvertebrates	at	Leisure	Lake.	
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Other	Student	Work	from	the	Entire	Unit	

Student	prose	and	poetry	and	photo	examples	are	shared	below.	

	

Today	was	a	fun	day.	We	did	many	things	on	the	river.	Some	of	the	things	that	we	did	on	the	
river	were:	we	paddled	for	an	eternity.	When	we	paddled	we	saw	a	lot	of	wildlife	such	as	eagles,	
ducks	and	red-winged	blackbirds.	We	hit	a	few	rocks	but	for	the	most	part	we	were	ok.	When	
we	stopped	we	took	a	break	and	talked	about	the	importance	of	restored	lawns.	We	saw	many	
beaver	lodges.	All	in	all,	today	was	an	extremely	fun	day.		

	

	

	
	
	
	
	
	
RAPIDS	
	
Rushing	quickly	
Along	the	river	
People	paddling	over	
Impacts	on	the	banks	
Damaging	canoes	
Streams	and	strength	

Beaver	Lodge	
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	 	Students	using	iPads	to	journal	about	their	experiences	and	learning	
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The	students	shared	their	learning	in	many	ways	throughout	the	remainder	of	this	unit	study.	

	

	

 

 

 

Students	using	an	app	to	show	their	understanding	of	parts	of	a	watershed	

With	this	app,	students	created	an	animated	puppet	show	to	explain	about	the	watershed	



102	
	

 

 

 

 

 

 

 

 

	  

Students	created	Power	Points,	a	coloring	book	and	a	deep	map	and	made	public	presentations	
to	share	their	information	with	others	plus	the	deep	map	can	be	accessed	online.	
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Appendix F--The Curriculum--iPaddle EcoAdventure 
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Appendix F--The Curriculum—iPaddle EcoAdventure 

This curriculum was developed for use during a two-day canoe trip with overnight 

camping.  Lessons 1, 2 and 3 were implemented on the first day of the trip and Lesson 4 

was delivered on the second day.  Other community educators also provided lessons 

during both days of the trip.  These lessons were the beginning point of a unit that led 

students into developing a sense of place in the local watershed and creating digital 

products to share their learning with others. The lessons were designed for the 8th grade 

level, but can be used across all middle-school grades (6th – 9th grades). 

Notes to educators: 

• See Appendix G for Wisconsin’s Model Academic Standards for 

Environmental Education. Specific standards are referenced in each 

lesson. 

• Some of the lessons have pre-lessons which can be accomplished in the 

classroom ahead of time and take six hours in all to cover.   

• The main lessons were implemented with students as they were on a two-

day canoe trip in the local watershed and take seven hours of instruction 

time.   

• See Appendix H for a sample itinerary and information on preparing for a 

canoe outing with middle school students.  While canoeing is a valuable 

part of the experience, it is not essential to the success of this curriculum.   

• See Appendix I for basic information to get started using iPads. 

• See Appendix J for suggestions for using and managing iPads effectively. 



105	
	

• See Appendix K to learn about the iPadagogy Wheel model and the 

SAMR model.  These models help the educator assess the way iPads are 

being incorporated into a lesson plan and encourage the educator in 

developing learning outcomes that reflect implementing this technology.   

Each lesson includes specific connections to the iPadagogy Wheel and the 

SAMR model to help the educator better understand the use of the iPad in 

that particular lesson.   

• See Appendix L to explore further options for including iPads in your 

lessons by considering examples of iPad apps that might be particularly 

applicable for use in outdoor education settings.  
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Pre-Lesson 1a-Do Before Lesson 1 
iPad Familiarization  

This will take approximately 60 minutes. 

First work through this Power Point with the students, asking some questions then 
introducing and demonstrating the functions of the iPad:  
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This slide was adapted from slide 11 (Chura & Geissler, n.d.)  
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     For Dummies (2016) Apple’s iPad 2:What those Buttons are For.  Reproduced from   
     http://www.dummies.com/how-to/content/apples-ipad-2-what-those-buttons-are-for.html 
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Briefly	explain	how	to	turn	the	iPad	off	and	on,	how	to	shut	it	off	for	long	term	storage	to	
help	increase	battery	life,	the	volume	control,	swiping,	home	button,	about	apps,	etc.	while	
the	students	have	an	iPad	and	do	the	same	steps	with	you.	

This slide was adapted from slide 17. (Chura & Geissler, n.d.) 
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Applications (Apps) What are they? 
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iPad Exercises Handout: 

Next work as individuals, if each one has access to an iPad or split into groups, sharing 

one iPad per group.  On the iPads, practice using NoteLedgeFree and Notability.  Try the 

audio, drawing and writing features on each app. Discuss the features as a group.  Choose 

a spokesperson to explain which app your group prefers and why.  

Have students share their preferences on the two different note-taking apps. 

Now do these exercises: 

1. Take two pictures and take one video using the Camera app and save them. 

2. Type a sentence on one of the Notes apps and save it. 

3. Explore any three other apps on the iPad and be ready to share a feature about one 

of them in one sentence. 

Check how students are doing and give pointers.  Have the students share about their 

chosen app.  Then proceed through the rest of the slides. 
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    This slide was adapted from slide 14 (Chura & Geissler, n.d.) 
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References: 

Some slides in the Power Point above, as noted, were adapted from this presentation: 

Tablets and Smartphones: Should your toolbox include an iPad, Droid or iPhone? n.d. 

By Dave Chura – Minnesota Logger Education Program and John Geissler – Boulder 
Lake Environmental Learning Center 

 

Baig, E. C. & LeVitus, B. “Dr. Mac”. (2011) iPad for Dummies®. 2nd Edition. Hoboken, 
NJ: Wiley Publishing, Inc. 

 Biersdorfer, J.D. (2013). iPad, 5th edition, the missing manual®: the book that should 
have been in the box. Sebastopol, CA: O’Reilly Media, Inc.   
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Pre-Lesson 1b-Do Before Lesson 1 
How to Take Great Photos Pre-Lesson— 

This will take approximately 60 minutes. 

Discuss: Presentations like Power Point, YouTube videos, etc. rely heavily on 

photographs.  Taking good photographs is the first step to making great presentations.   

Many of our projects in this unit will involve taking photographs and making videos and 

other digital presentations. So today you are going to start practicing your photo taking 

skills.  Let's talk through the 'Five Tips for Composing' and learn some simple ideas for 

improving your photo and videos.  

5 Tips for Composing a Photo 

1. Get close  

2. Take subject against simple background 

3. Use rule of thirds-this means look at the picture like a tic-tac-toe diagram.  Aim to 

have the main subject centered at any of the four points where the lines cross  

4. Frame your subject by using things around the subject 

5. Use lines to lead the viewer’s eye into photo 

Now practice taking pictures with the iPads to try to show each of these composition 

suggestions.  Allow students to take pictures.  Reconvene.  Have small groups of students 

share a picture one by one and tell how it fulfills a rule of good composition. Have 

students give each other feedback. 

References: 

Five Tips for Composition by Wayne Brabender, UW Extension 
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Lesson Plan 1  

I. Seeing, Smelling, Hearing, Feeling and Wondering  

II. Goals-Students will be urged to slow down while canoeing and observe their 

surroundings, using their senses and wondering about things.  They will be 

challenged to contemplate ways the St. Croix National Scenic Riverway has been 

used throughout history, both the effects of humans on the river and the 

Riverway’s effect on how the surrounding land has been able to be used.  

III. Use of iPads in This Lesson  

a. iPadagogy wheel connections—using camera, note, NoteLedgeFree, 

Notability, drawing, audio recording and video recording apps, the 

students will report observations, working primarily in the 

Remember/Understand levels of Bloom’s revised taxonomy  

b. SAMR connections—The educator will be implementing technology at the 

substitution to augmentation levels   

IV. Objectives-As a result of this lesson students will 

a. Record at least 5 observations made with at least 2 of their senses and 

record their thoughts about how the river has influenced what people can 

do in this area and how people have affected the river, based on their sense 

of wondering.  This will be done through writing, recording, photography 

or drawing using iPads and at least 2 apps on them (camera app, note app, 

NoteLedgeFree, Notability app, drawing app, audio recording app, video 

recording app) 
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b. Discuss 4 things that they became aware of and/or observed related to 

their surroundings by sharing what they recorded with one another  

c. Explain one fact about the local cultural history of the land for at least 

three different time periods  

V. Audience-8th grade students  

VI. Duration-Observations will be made over a 2-hour section of a canoe trip, 

discussion time 20 minutes 

VII. Location-St. Croix National Scenic Riverway 

VIII. Content and Methods 

a. Pre-Lessons  

i. Canoeing skill development Pre-lesson-to the level that youth can 

manage to paddle a canoe singly-use outfitter for this instruction 

ii. iPad Familiarization Pre-lesson-see above 

iii. Effective Photo Composition Techniques Pre-lesson-see above 

b. Main Lesson-Instructor will begin session by reading “Signs Along the 

River-Learning to Read the Natural Landscape.”  (Robertson, K. (2000) 

Signs Along the River-Learning to Read the Natural Landscape. Roberts 

Rinehart). 

c. Students will be paddling in groups of two or three per canoe, with the 

student in front having an iPad that is waterproof and floatable. 

d. Assignment (The instructor may want to refer to Supportive Material 2 for 

Lesson Plan 1 to learn about ‘reading the landscape’ as this lesson is 
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laying the groundwork for starting to introduce some of those concepts to 

the students.) 

i. As you canoe, reflect on the reading about river signs and think 

about what they see, hear, feel and smell and things they wonder 

about as they canoe  

ii. Record 5-10 of those things on the iPad using video, audio, photo 

or writing apps   

iii. As you are on the water today, do some wondering about things.  

Specifically contemplate ways the river has affected what people 

could do in this area and record 2 of your ideas (For example, 

because there is a river here, how might that affect how the area 

can be used?) and think about 2 ideas you have about how humans 

have affected the river (For example, what evidence do you see of 

or what ideas do you have about how the river may have been 

affected by humans now or in the past?).     

iv. The student in the bow will use the iPad to record observations 

first.  Halfway through the trip students will stop on shore and 

switch positions in the canoe and the student now in the bow will 

use the iPad to record observations 

e. After the excursion the students will discuss their observations in small 

groups with prompting from these questions the instructor shares.  

i. Tell us about 2 things that you noticed using at least 2 of your 

senses? 



122	
	

ii. When you were using your sense of wonder, what 2 ideas did you 

have about how the river affected what people who lived here 

could do? 

iii. When you were using your sense of wonder, what 2 ideas did you 

have about how humans may have affected the river? 

iv. Save sharing this information below until now so as to not give the 

‘answers’, since the last two questions were an exercise in inquiry, 

meant to encourage curiosity and thoughtfulness.  Share this quote, 

“Human history exerts an effect on place.  In turn, the nature of a 

place, its physical landscape and climate, affects what can or 

cannot happen there.” (Janik, 2010, p.5).  Ask, what do you think 

this means?  Introduce idea of ‘reading the landscape’ (see 

Supportive Material 2 for Lesson Plan 1 for an explanation of 

‘reading the landscape’ and references for further reading).  Follow 

up with the whole group by sharing an overview (see Supportive 

Material 1 for Lesson Plan 1 for a short explanation of various time 

frames in Wisconsin history and for references for further reading) 

of how the area was affected by the glaciers, and also mention the 

early Native American people who lived here, explorers, the 

French, and move through the local cultural history up through the 

time of the Voyageurs and the fur trade. At this time do not share 

information about why these eras may have come to an end.   
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IX. Management and Safety-It is important to work with a canoe outfitter that 

provides safe equipment, as well as paddling and water safety instruction through 

pre-training sessions and training and observing during the event.  The classroom 

teacher and other adults on the trip are also involved in student management. 

X. Equipment-Waterproof, floatable, charged iPads, at least one per canoe, loaded 

with the NoteLedgeFree and Notability apps. Outfitter provides the canoes, 

lifejackets, paddles, etc. There should be 2-3 students per canoe. 

XI. Foul Weather Alternative-Rain dates have been scheduled for the overnight 

canoe trip.  In the event of excessive rainfall/storms forecasted, the trip will 

happen on the rain dates instead.  For all other situations that may be encountered, 

like light to moderate rain, cold, bugs, heat etc., the students are instructed to be 

prepared. 

XII. Evaluation- 

a. Students will discuss six things they became aware of and/or observed 

related to their surroundings while canoeing 

b. Students will turn in (electronically-by saving on the iPad and sending to 

the teacher by e-mail when back in the classroom), at least 5 observations 

they made, using at least 2 of their senses, plus the four things they 

wondered about, using at least two apps on the iPad 

c. Students will write six sentences, using an app on their iPad, about the 

local cultural history of the area covering at least three different time 

periods  
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XIII. Follow Up- After this lesson, the students will be gathered and given the 

following instructions… Later today you are going to do some writing about 

things you are thinking or feeling about your time on the water and being out 

camping today.  Also you will be studying aquatic macroinvertebrates.  

Tomorrow you are going to think more about reading the landscape and further 

explore the history of this area and consider who lived here, what they did and the 

resources that were used at during various time frames, progressing to the more 

current historical timeline. 

XIV. References-  

Cronon, W. (2009) Learning to Do Historical Research: Sources--How to Read a 
Landscape. Retrieved from 
http://www.williamcronon.net/researching/landscapes.htm#ldscpe_overview 
 
Fitzpatrick, E. (1928) Wisconsin. Milwaukee WI: The Bruce Publishing 
Company. 
 
Greene, J. S. (2006) Reading the Landscape: Strategies for helping students 
become curious observers of relationships and processes in nature. Green 
Teacher. Vol. 78. pp. 30-32. 

Janik, E. (2010) A Short History of Wisconsin. Wisconsin Historical Society 
Press.  
 
Kanetzke, H. W., Editor. (1974) The Fur Trade. Badger History. 28(2). 1-65. 
 
Kanetzke, H. W., Editor. (1975) Lumbering. Badger History. 29(2). 1-65. 
 
Lewis, P. K. (n.d.) Axioms for reading the landscape: Some guides to the 
American scene. Retrieved from 
http://mrso.pbworks.com/f/Peirce%2520Lewis_Axioms.pdf 

Malone, B. (1998) Learning from the Land: Wisconsin Land Use. Madison WI: 
Wisconsin Historical Society Press. 
 
Malone, B. & Gray, J. J. (2001) Working with Water: Wisconsin Waterways. 
Madison WI: Wisconsin Historical Society Press. 
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Meine, C. (1999) Reading the Landscape: Aldo Leopold and Wildlife Ecology 
118. Forest History Today. 35-42. 

Risjord, N. K. (1995) Wisconsin: The Story of the Badger State. Madison WI: 
Wisconsin Trails 
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XV. Connections to Standards 

See Appendix G for explanations of the connections that this lesson makes for 

eighth grade students to the Wisconsin’s Model Academic Standards for 

Environmental Education-B.8.6, B.8.15, B.8.17 
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Supportive Material 1 for Lesson Plan 1-Short History of Wisconsin by Sheila 
Fillmore 

Long	ago	there	were	glaciers	covering	most	of	Wisconsin.		These	glaciers	ground	down	the	
surface	of	the	land	in	the	northwest	part	of	the	state.		The	glaciers	came	and	went	over	
thousands	of	years.		After	the	last	of	them	left,	as	the	glacier	melted	relatively	quickly,	Lake	
Superior	was	created,	and	so	was	the	St.	Croix	River	and	the	Mississippi	River.	Many	other	rivers	
and	lakes	were	also	created	in	Wisconsin.		

After	that,	trees	and	plants	began	to	grow	and	animals	started	to	move	into	the	area.		Then	
people	moved	into	this	area.		Perhaps	some	of	those	people	traveled	here	from	Asia.		These	
were	the	earliest	inhabitants	of	this	area.		Later,	various	other	Native	Americans	came	into	this	
area	from	the	west	and	the	south,	then	also	from	the	east.		This	last	migration	of	people	started	
as	North	America	began	to	have	Europeans	coming	into	it	and	Native	Americans	from	the	east	
part	of	the	United	States	moved	west	due	to	conflicts	with	Europeans.		In	this	area	the	main	
tribe	was	the	Ojibwa.		They	moved	about	with	the	seasons.		The	rivers	were	a	main	way	they	
traveled.			

This	was	the	state	of	things	in	this	area	in	the	late	1500’s.			In	the	early	1600’s	explorers	started	
to	come	to	this	area.		At	first	most	of	them	were	from	France.		Then	France	also	sent	men	who	
were	looking	to	make	a	living.		These	men	began	to	make	arrangements	with	the	Native	
Americans	to	get	animal	pelts.		This	was	the	start	of	the	fur	trade,	around	1650.		Some	of	the	
French	were	called	Voyageurs.			They	did	much	of	the	transporting	of	furs	on	the	riverways.		The	
Native	Americans	caught	the	animals	and	got	the	pelts	and	traded	them	for	things	the	French	
men	had,	like	wool	blankets,	metal	pans,	knives,	and	beads.			

Other	French	men	came	to	this	area	during	this	time	as	missionaries.		They	felt	that	the	Native	
Americans	needed	to	learn	about	God.	After	this	time	English	people	came	here	as	well.		They	
were	often	more	oriented	toward	having	land	and	trying	to	farm	or	running	businesses	but	they	
also	traded	with	the	Native	Americans	for	pelts.		This	was	from	the	late	1700’s	to	the	early	
1800’s.		Part	of	what	shifted	during	that	time	is	that	the	English	took	over	the	lands	which	the	
French	had	previously	controlled.		For	a	short	time	after	this	the	fur	trade	was	done	by	
Americans	as	well.		This	went	on	for	about	200	years,	until	the	mid	1800’s	when	the	beaver	
became	more	scarce	and	the	demand	for	fur	lessened.	

The	next	major	time	frame	in	northwest	Wisconsin	history	was	that	of	the	lumber	era.		During	
this	time	white	pine	trees	were	cut	down	and	transported	by	horses	during	the	winter	to	rivers	
to	be	floated	downstream	to	mills	and	later	on	(after	the	1890’s)	the	trees	were	moved	on	
railroads.		This	wood	mostly	was	used	for	building	houses	in	big	cities	like	Chicago	and	
Minneapolis	and	St.	Paul.		Though	it	seemed	like	there	was	an	endless	supply	of	wood,	just	like	it	
had	seemed	with	the	beaver,	by	the	early	1900’s	the	majority	of	the	white	pines	had	been	cut.	

With	the	land	clear	cut,	the	next	period	of	history	featured	attempts	to	farm	the	land	in	this	
area.		This	was	during	the	early	1900’s.		Many	immigrants	came	to	this	area	and	got	land	and	
tried	farming.		But	up	here	the	growing	season	is	pretty	short	and	the	soil	was	hard	to	work	
with,	either	being	sandy	and	not	holding	much	moisture	or	fertility	or	being	heavy	clay	which	
was	difficult	to	farm.		Many	farms	did	not	succeed.		Land	that	had	been	cutover	by	the	loggers	
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and	land	that	the	farmers	could	no	longer	farm	was	often	taken	back	by	the	county	when	the	
owners	could	not	afford	to	pay	their	taxes.		Some	counties	turned	some	of	that	land	into	county	
and	state	parks.		Some	people	started	to	notice	the	beauty	of	parts	of	the	state	and	were	
concerned	to	take	care	of	it.		For	example,	Aldo	Leopold,	was	an	early	conservationist	who	had	
moved	to	and	was	concerned	for	Wisconsin	lands	and	animals.		At	this	time	some	people	began	
to	come	to	northern	Wisconsin	to	get	away	from	the	noise	and	pollution	in	the	city.	

During	the	early	1900’s	the	United	States	entered	into	World	War	I	which	started	in	1914.		Quite	
a	while	after	that	we	had	the	Great	Depression	from	1929-1939.		During	that	time	more	families	
struggled	and	lost	their	farms,	or	their	businesses.		It	was	a	difficult	time.		The	Civilian	
Conservation	Corps	was	organized	at	that	time	and	an	important	thing	to	note	about	that	is	that	
much	work	was	done	in	this	area	to	build	up	the	parks.		This	gave	many	men	work	to	do	and	
money	also	was	sent	home	which	helped	their	families.	

Right	after	the	end	of	the	Great	Depression,	World	War	II	started	in	1939	and	lasted	until	1945.		
Many	local	men	had	to	go	and	fight.		Women	worked	in	the	factories.		The	United	States	
produced	supplies	for	the	war.		In	this	area	a	big	focus	was	on	ship	building	during	that	time.		
People	had	to	grow	their	own	food	so	there	was	enough	food	to	send	overseas	to	the	men	who	
were	fighting.		Those	foods	were	grown	in	gardens	which	were	called	victory	gardens.	

During	this	time	in	this	country	many	roads	were	built	and	cars	also	became	more	common;	
most	families	had	a	car.		This	combination	opened	up	a	new	way	of	making	a	living	in	
Northwestern	Wisconsin.		Tourism	began	in	earnest.		Resorts	and	hotels	were	built.	Some	
families	purchased	a	second	place,	often	a	cabin	on	a	lake	to	which	they	would	go	on	weekends	
or	for	vacations.		
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Supportive Material 2 for Lesson Plan 1-Ideas for ‘Reading the Landscape’ by 
Sheila Fillmore 

	“…	all	human	landscape	has	cultural	meaning,	no	matter	how	ordinary	that	landscape	may	be.	
Our	human	landscape	is	our	unwitting	autobiography,	reflecting	our	tastes,	our	values,	our	
aspirations,	and	even	our	fears,	in	tangible,	visible	form.	We	rarely	think	of	landscape	that	way,	
and	so	the	cultural	record	we	have	"written"	in	the	landscape	is	liable	to	be	more	truthful	than	
most	autobiographies	because	we	are	less	self-conscious	about	how	we	describe	ourselves.”	
(Lewis,	n.d.)	

When	thinking	about	how	an	area	might	have	been	used	in	the	past	or	how	it	might	be	used	in	
the	future,	there	are	many	factors	to	consider.		First	use	your	senses.		Close	your	eyes	and	listen.		
Take	notes	on	what	you	hear.		With	your	eyes	wide	open,	think	about	what	you	see.		Do	you	
smell	anything?		Do	the	scents	change?		During	your	exploration	of	the	area,	take	notes.		Do	you	
see	any	patterns	to	things-the	way	trees	grow,	what	sort	of	plants	are	in	various	areas?		Notice	
the	topography.		Is	it	hilly	or	flat?		Think	about	the	soil.		Is	it	rocky,	sandy,	clay?		How	would	that	
affect	what	can	grow	here	or	what	can	be	built	here?			Are	there	old	buildings,	parts	of	old	
developments,	holes	in	the	ground,	piles	of	debris?		With	all	these	things	you	notice,	stop	and	
wonder.		Think	about	what	the	clues	you	are	seeing	might	mean.			

As	you	are	doing	more	research,	walk	the	area	or	paddle	the	area.		Think	about	who	might	have	
lived	here	and	when.		Why	don’t	they	live	here	anymore?	What	ideas	do	you	have?	How	might	
the	river	or	land	have	been	used	in	the	past?		How	might	it	be	used	in	the	future?	

The	goal	is	to	encourage	inquiry.		Encourage	the	students	to	ask	questions	that	are	going	to	
need	more	than	yes	or	no	answers.		Think	in	terms	of	relationships.		Why	does	this	type/side	of	
rock	have	moss	on	it	when	this	type/side	of	rock	does	not	have	moss	on	it?		Why	are	there	lilacs	
living	along	the	river	in	just	one	place?		Then	encourage	the	students	to	think	about	if	there	are	
other	questions	that	could	be	asked.		How	might	they	find	the	answers	to	the	questions?		

“I	am	trying	to	teach	you	that	this	alphabet	of	‘natural	objects’	(soils	and	rivers,	birds	and	
beasts)	spells	out	a	story,	which	he	who	runs	may	read—if	he	knows	how.	Once	you	learn	to	
read	the	land,	I	have	no	fear	of	what	you	will	do	to	it,	or	with	it.	And	I	know	many	pleasant	
things	it	will	do	to	you.”	Leopold	quoted	in	Meine	article,	p.	42.	

“All	of	this	is	obvious,	but	the	implications	are	less	obvious,	though	very	simple,	and	very	
important	to	our	understanding	of	the	United	States.	The	basic	principle	is	this:	that	all	human	
landscape	has	cultural	meaning,	no	matter	how	ordinary	that	landscape	may	be.	It	follows,	as	
Mae	Thielgaard	Watts	has	remarked,	that	we	can	"read	the	landscape"	as	we	might	read	a	
book.2	…	Grady	Clay	has	said	it	well:	"There	are	no	secrets	in	the	landscape.3	All	our	cultural	
warts	and	blemishes	are	there,	and	our	glories	too;	but	above	all,	our	ordinary	day-to-day	
qualities	are	exhibited	for	anybody	who	wants	to	find	them	and	knows	how	to	look	for	them.		To	
be	sure,	reading	landscapes	is	not	as	easy	as	reading	books,	and	for	two	reasons.	First,	ordinary	
landscape	seems	messy	and	disorganized,	like	a	book	with	pages	missing,	tarn	(sic),	and	
smudged;	a	book	whose	copy	has	been	edited	and	re-edited	by	people	with	illegible	
handwriting.	Like	books,	landscapes	can	be	read,	but	unlike	books,	they	were	not	meant	to	be	
read.”	(Lewis,	pp.	1,	2)	
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Pre-Lesson 2a-Do Before Lesson 2 
Poetry  
This will take 60 minutes.  E- mail this information to the students prior to this Pre-lesson 

and save it onto the iPads ahead of the canoe trip so it can be referenced during the trip. 

Haiku Poetry 

About experience or observation in nature, seasonal changes, relationships, humorous. 

Something you want to tell someone else-look at this or I saw this 

Try to juxtapose (place side by side) two ideas in the poem 

Use senses to observe. Write using sensory words. Share details that caused your feeling. 

• What did you notice about the subject? What colors, textures, and contrasts did 

you observe? 

• How did the subject sound?  

• Did it have a smell, or a taste? How can you accurately describe the way it felt? 

Aim for this form: 

Five syllables go here 

Seven syllables come next 

Then end with five more syllables on this line 

Diamond Poems-from Italian Word-Diamante 

Notice how the poem takes on the shape of a diamond. 

A noun 

Then two adjectives 

A full sentence is written on this line. 

Two more nouns 

Verb 
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Have students practice writing both types of poems prior to the trip.  Either have students 

turn the poems in or share them with one another or do both steps for evaluation.   

Explain: When you are out on the canoe trip, you are going to be using these poem forms 

for some of your nature journaling. 

References: 
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basho/moments.pdf 

 
Diamante Poems. Retrieved from 
http://teachers.catskillcsd.org/ces/fourth_grade/Mrs_Kornmeyer/Kornmeyer%20Website/
Diamante%20poems.html 

 
#GeoHaiku. Retrieved from	http://www.petergknight.com/geography/geohaiku.html 

 
How to Write a Diamante Poem. Retrieved from	http://writeshop.com/writing-diamante-
poem/ 

 
Lebow, E. (2012) Sense of Place: A Descriptive Writing Unit. (See Lesson 2). Retrieved 
from https://www.walden.org/documents/file/aw_lebow_2012.pdf 
 
No author. (n.d.) Poetry Practice: Two-Voice, Cinquain, Diamante & Senses Poems. (See 
section 3). Retrieved from 
http://www.stcharles.k12.la.us/cms/lib010/LA01906411/Centricity/Domain/1259/Poetry
%20Practice%202voice%20cinquain%20diamante%20senses.pdf 

 
Sample Diamante Poems. Retrieved from	
http://www.readwritethink.org/files/resources/lesson_images/lesson823/samples.pdf 
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Pre-Lesson 2b-Do Before Lesson 2 
iPad Drawing Apps-Created by Sheila Fillmore 
This will take approximately 60 minutes. 

Have students try these four apps on their iPads—Draw, GloDraw, Notability, 

NoteLedgeFree 

Having the students work through this assignment will help them consider the various 

options the apps give them.  On one of the apps, draw a circle using one type of drawing 

tool.  Then draw a square using a different tool, using either a different color, thickness, 

type of tool, etc.  Next draw a picture and save it to the iPad.  Now try those same 

exercises on the three other apps.  Gather with three other students and share your 

drawings. Discuss what features your group found useful and what features were difficult 

to use on each of the apps.  Prepare a one-minute speech to share the pros and cons of one 

or more of the app(s) with the whole group.  Have students share, then give a few 

minutes more free time to practice with the apps.   

 

Explain: When you are out on your canoe trip, you are going to have an opportunity to do 

some drawing as part of your nature journaling time. 
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Lesson Plan 2  

I. Poetry, Prose and Drawings on the St. Croix River  

II. Goals-Students will be prompted to reflect and journal about their experiences 

during their overnight trip on the river to help increase connectedness and sense 

of place.  

III. Use of iPads in This Lesson  

a. iPadagogy wheel connections-using the Draw, GloDraw, Notability or 

NoteLedgeFree app, the students will produce original poems, working 

primarily in the Create level of Bloom’s revised taxonomy 

b. SAMR connections- the educator will be implementing technology at the 

augmentation to modification levels  

IV. Objectives-As a result of this lesson students will  

a. Reflect on their experiences during their overnight trip on the river 

through writing poetry, prose or drawing. This gives the students time to 

develop a sense of place.  

b. Write poetry using one of two simple forms of poetry, Haiku or Diamante’ 

c. Use one of various iPad apps to write the poetry, prose or to draw 

(NoteLedgeFree, Notability, GloDraw or Draw) 

V. Audience-8th grade students  

VI. Duration-For preparing for and doing the writing/drawing time allow a minimum 

of 30 minutes, but scheduled at a point during the trip so that students who desire 

can continue to do the assignment during free time following the lesson 

VII. Location- St. Croix National Scenic Riverway 
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VIII. Content and Methods 

a. Pre-Lessons  

i. Haiku and Diamante’ Poems Pre-lesson- see above 

ii. iPad Drawing Apps Pre-lesson-see above  

b. Main Lesson-Instructor begins by reading several pre-selected and 

marked short poems and showing many pages of artwork that relate to the 

local watershed from “River of Words-Images and Poetry in Praise of 

Water.” (Michael, P., editor, 2013. River of Words-Images and Poetry in 

Praise of Water. Published by Heyday. ISBN-10: 1890771651) This book 

features student-created poems and artwork. 

c. Instructor will remind students of haiku and diamante guidelines.  Remind 

students that the Pre-lesson 2a information was saved onto the iPads for 

students to reference while they are writing. 

d. Students will each be given an iPad and can spread out along the river, 

within view of instructor and write one poem, prose or do a drawing as 

they reflect on their experiences paddling and observing today.  Each must 

write at least one poem using one of the styles previously learned -Haiku 

or Diamante’.  Students may also write prose or do some drawing if 

desired. 

IX. Management and Safety- The classroom teacher and other adults on the trip are 

involved in student management. 

X. Equipment-Individual iPads, fully charged, with NoteLedgeFree, Notability, 

GloDraw or Draw apps loaded on them. 
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XI. Foul Weather Alternative-Rain dates have been scheduled for the overnight 

canoe trip.  In the event of excessive rainfall/storms forecasted, the trip will 

happen on the rain dates instead.  For all other situations that may be encountered, 

like light to moderate rain, cold, bugs, heat etc., the students are instructed to be 

prepared. 

XII. Evaluation- 

a. Students will save at least one of their created poems on their iPad and 

submit it to the instructor by e-mail when back in the classroom.  They 

also may save prose pieces or artwork onto the iPad to be turned in for 

assessment and/or inclusion in the digital booklet to be created. 

XIII. Follow Up- After this lesson, the students will be gathered and given the 

following instructions… Tomorrow you may share your work by reading one 

poem/prose or showing your artwork.  Next week you will make a digital booklet 

of your writing and artwork from this trip.  Digital artifacts can be downloaded by 

educator or students after the trip (or during the trip if there is time and a laptop is 

brought along to do so). 

XIV. References 
 
Barnhill, D. L. (2007) Moments, Seasons, and Mysticism: The Complexity of 
Time in Japanese Haiku. Retrieved from 
https://www.uwosh.edu/facstaff/barnhill/es-244-basho/moments.pdf 
 
Diamante Poems. Retrieved from 
http://teachers.catskillcsd.org/ces/fourth_grade/Mrs_Kornmeyer/Kornmeyer%20
Website/Diamante%20poems.html 
 
#GeoHaiku. Retrieved from	
http://www.petergknight.com/geography/geohaiku.html 
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How to Write a Diamante Poem. Retrieved from	http://writeshop.com/writing-
diamante-poem/ 
 
Lebow, E. (2012) Sense of Place: A Descriptive Writing Unit. (See Lesson 2). 
Retrieved from https://www.walden.org/documents/file/aw_lebow_2012.pdf 
 
Michael, P., editor, 2013. River of Words-Images and Poetry in Praise of Water. 
Published by Heyday. ISBN-10: 1890771651. 
 
No author. (n.d.) Poetry Practice: Two-Voice, Cinquain, Diamante & Senses 
Poems. (See section 3). Retrieved from 
http://www.stcharles.k12.la.us/cms/lib010/LA01906411/Centricity/Domain/1259/
Poetry%20Practice%202voice%20cinquain%20diamante%20senses.pdf 
 
Sample Diamante Poems. Retrieved from	
http://www.readwritethink.org/files/resources/lesson_images/lesson823/samples.p
df 
 

XV. Connections to Standards--This lesson is an example of using an 

interdisciplinary approach to learning and allows students time to develop a sense 

of place (see http://www.artofgeography.com/info/the-sense-of-place), making 

connections to the local watershed.  This lesson encourages students to use 

different multiple intelligences. 
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Pre-Lesson 3a-Do Before Lesson 3 
iPad Water Quality App  
This will take approximately 60 minutes. 

This lesson would be enhanced if aquatic macroinvertebrates were available. 

I.  Students can use the Water Quality app on their iPads to find information on one of 

the water creatures: 

• After tapping the app to open, instruct the students to look at the top left side blue 

menu bar titled “Reports.”  

• Tap the + symbol to start a new report. A new box will appear, in the middle of 

which is an open lock symbol. If this symbol is tapped, the screen is locked and 

should be tapped again to unlock.  

• To give a new report title, tap the grey “Report Title” text and a keypad will 

appear in which the students can type their names.  

• Exit by dragging a finger to scroll up the screen or tap the keypad icon in the 

bottom right hand corner to close.  

• Students should drag a finger up the screen to bypass the “Measurements” 

portion, which focus on abiotic factors of water quality, until they reach the 

section titled “Benthic Macroinvertebrates.”  

• On the left side appear the names and graphics of different macroinvertebrates. 

Students may touch the name of any macroinvertebrate and a photo and additional 

information will appear on the shape, size, identification, feeding habits, life cycle 

and the Pollution Tolerance Index (PTI) rating of the organism.  

• The PTI indicates how much pollution the creature can withstand.  If it can 

withstand a lot of pollution, then the water quality might not be so good.  Explain 

that the goal is to talk in terms of the water quality.  If the creature cannot tolerate 
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pollution, then it needs good water quality to live.  So if you find a creature that 

cannot tolerate pollution living in the water where you are working, that would 

indicate the water quality is good or very good.   

• Students should find out how their organism breathes and protects itself.  

II. Introduce the concept of the Biotic Index, how it works, and its meaning ...  

• The students will use the Water Quality app on their iPads to calculate the Biotic 

Index value. Looking at their ice cube tray (which should contain like organisms 

together), for each TYPE of identified organism, tap the plus sign next to that 

organism.  

• The number of the individuals is not important; what is important is to record that 

a type was found.  

• If they make a mistake, they can tap the minus sign to remove that organism.  

• As they type in to add each type of organism, they’ll notice that the two algebraic 

formulas at the top are calculating.  

• Tap the “Four Taxa Index” or the “Three Taxa Index” to get an explanation of 

what the PTI is, a scale of water quality based on the PTI score, and at the very 

bottom, an explanation of how the PTI is determined for a body of water.  

• When finished, they should tap “Done” in the top right corner of the pop up box.  

III. When all macroinvertebrate types have been entered: 

• Each group should report their scores to the rest of the group.  

• Ask students to do the math to average all PTI scores to come up with a final 

number. 
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• Click on the 4- or 3- Taxa Index to see what the score means in terms of water 

quality rating (excellent, good, fair, poor). 

(Produced under a 2012-2013 grant from the Wisconsin Environmental Education Board, 
with additional financial support provided by the UW-Extension Infusing Technology 
Initiative.) 
 

References: 

Adapted from Wacky Water Critters iPad Lesson Plan. Retrieved from 
http://fyi.uwex.edu/uphamwoods/files/2014/10/Wacky-Water-Critters-iPad-Lesson-Plan-
Info.pdf  
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Pre-lesson 3b-Do Before Lesson 3  
iPad Freshwater Macroinvertebrate App-Created by Sheila Fillmore 

This will take approximately 60 minutes.  This lesson would be enhanced if aquatic 
macroinvertebrates were available.  
 
Discuss filter keys that the iPad app, Freshwater Macro invertebrates has and how to use 

them to help id the creature to its family level.   

• First tap on the title, filter at the top left.   

• Then you will see that you can sort the macroinvertebrates by size, shell, legs, tail 

and sensitivity.  Work through the key and see if you can narrow down the 

options for your macroinvertebrate. 

• Try to identify your specimen.  Mention that this app is from Australia, so some 

macroinvertebrate names will be different than you would use here and some 

creatures may not be found here.   

• To help narrow the search, explain that the picture of the creature on the right side 

of the filter list can be tapped and more details of the animal can be discovered. 

Then there may be multiple pictures of the creature that you can look at. 

• Tap the picture of the creature to be shown full screen.  This may further help 

with identifying the macroinvertebrate.  

• Tap the screen at the top or bottom.  When at this point, you will find back and 

forward arrows, etc. to further navigate.  

• At the top right of the screen there is also a glossary available to help you 

understand the terms in the descriptions of the creatures.    
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Lesson Plan 3  

I. What’s Living in the Water?  

II. Goals-Students will learn about aquatic macroinvertebrates (refer to them as 

macroinvertebrates in the rest of the lesson), their identification, their 

connections in the food chain, and how their presence can indicate the quality 

of the water in which they are found.  

III. Use of iPads in This Lesson  

a. iPadagogy wheel connections- using the iPad and the Water Quality and 

the Freshwater Macroinvertebrates apps, the students will identify 

macroinvertebrates, working primarily in the Analyze level of Bloom’s 

revised taxonomy 

b. SAMR connections- the educator will be implementing technology at the 

modification level  

IV. Objectives- Students will be able to 

a. identify four different macroinvertebrates 

b. explain how various organisms relate to other organisms in the water 

c. explain the importance of returning the sample of macroinvertebrates to its 

original watershed 

d. discuss clearly to show their understanding of how the presence or 

absence of various macroinvertebrates can indicate the quality of the water 

V. Audience-8th grade students  

VI. Duration-2 hours  

VII. Location-St. Croix National Scenic Riverway 
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VIII. Content and Methods 

a. Pre-Lessons 

i. iPad Water Quality App Pre-lesson --see above  

ii. Freshwater Macroinvertebrates App Pre-lesson-see above  

b. Main Lesson-Beforehand the instructor should become familiar with both 

of these iPad apps—WaterQuality app and the Freshwater 

Macroinvertebrates app 

c. Gather macroinvertebrates as a large group at the watershed site.  Discuss 

and demonstrate successful techniques for collecting.  In a river setting, 

using a D net is effective for collecting.  One student can pick up or gently 

kick around rocks or twigs and logs to loosen macroinvertebrates out of 

their habitat and a second student can be downstream with the D net so the 

macroinvertebrates flow into the net.  Sometimes a student above the net 

can also gently pick up a little bit of debris to help loosen up creatures.  

Students can also examine the underside of rocks and logs to find 

creatures.   The net may also be used to jiggle creatures loose from under 

the edge of the riverbank or debris in the riverway.  The collected items 

can be turned into white enamel pans or buckets.  The less mud that is 

collected the better the students will see the macroinvertebrates in the 

water.  Letting the sample sit so the water will clarify will help students 

see the macroinvertebrates also. 

d. Once students have collected specimens, have students work in groups of 

3-4 per iPad.  



143	
	

e. Advise students to use care in handling creatures, to try to let them live, so 

they can be placed back into the waterway.  Do not use droppers to catch 

creatures that are too large or they will be crushed.  Keep creatures in 

plenty of water in their trays.  Work in the shade and refresh the water to 

keep the macroinvertebrates cool. 

f. Have students each take turns finding creatures and trying to identify them 

using the Freshwater macroinvertebrate app.  Make a quick drawing 

(using a drawing app like GloDraw or Draw) of the creature and identify 

the creature.  Then label your picture with what you think the invertebrate 

is called and what sort of water quality it needs to live. Proceed to find 

more macroinvertebrates and identify them and draw and label pictures as 

above.  Teacher should move around and check for questions and confirm 

identifications.  When students have identified at least 4 different 

creatures, re-gather in large group.   

g. Now that observations are completed, discuss how to properly return the 

specimens back into the environment. Explain that it is important to not let 

these creatures loose in another waterway to avoid a possible invasive 

species being introduced to another area.  Do not flush them down a drain.  

h. Each group will share about one creature they have identified.  The next 

group will share their next macroinvertebrate (one that has not been shared 

yet) and continue around until all creatures have been discussed.   

i. Have students look at the Water Quality app and enter their 

macroinvertebrate finds into it.   
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i. On this app you can record facts about the water quality of a 

certain body of water or stream.  At the lower end of the page you 

can also track what type of creatures were found in that water.  By 

tracking how many and what types of creatures are found in the 

water, one can get a feeling for the quality of the water.   

ii. Take students through the steps covered in the pre-lesson to find 

the water quality of the water where you are studying. Ask, what 

would studying this sort of information, over time, show?    

iii. What is the quality of the water that these macroinvertebrates you 

studied today were taken from?  Are the findings similar using this 

approach to what you found when using the other app to consider 

these things? 

j. Discuss that the point of understanding which certain creatures live in a 

waterway is that they can help indicate the quality of the water in that 

area.  If a creature is tolerant, that means it can live in many types of 

water, warm to cool, clear to cloudy, etc.  If it is not tolerant that means it 

has very specific needs to survive, such as needing a high level of oxygen. 

That means it is a sensitive creature.  If more sensitive creatures are found 

in a waterway, that would indicate that the waterway is rather clear, 

having a good water quality for sensitive macroinvertebrates to live in. 

k. Assign students the food chain cards (see Supportive Material 3 for 

Lesson Plan 4) and let them know they are going to be various 

macroinvertebrates and other members of the food chain.  Gather in a 
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circle and have your card out in front of you for others to see. Go around 

and have each student explain their relationship to one other part of the 

food chain and as they do, throw the ball of yarn to that part of the food 

chain.  Make sure everyone is included.  Once everyone has had a chance 

to do this activity or maybe two chances if needed to make the point, 

discuss the interconnectedness of all things.   

l. Next talk about what would happen if the water quality was not good 

enough, or if the plants did not grow or there were not enough fish to eat 

the insect larvae, etc. Have the water pull on the yarn gently to show all it 

is connected to, and do the same for other parts of the food chain.  

m. As a group, discuss the relationships of the macroinvertebrate organisms 

to one another and to other creatures that might be found in the waterway.  

Talk about the food chain generally.  Ask what would happen if a link 

along this food chain was not healthy? What point in the food chain are 

macroinvertebrates?  They are at the lower end.  So, many other animals 

are dependent on having a healthy macroinvertebrate supply.  Why does 

this make water quality a concern? 

IX. Management and Safety-The classroom teacher and other adults on the trip 

are involved in student management. 

X. Equipment-Charged iPads with Freshwater Macroinvertebrates app and the 

Water Quality app loaded on them.  Personal flotation devices (PFDs) for all 

students that will be gathering macroinvertebrates.  For collecting 

macroinvertebrates students will need buckets, D nets, mud boots or waders, 
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hand held magnifying lenses.  For transferring and sorting the collected 

creatures, they will need short white colored pans or bowls or ice cube trays 

along with eye droppers, basters, spoons, etc. For the items mentioned in the 

last two sentences, if there is at least one each of the items per 3-4 students, 

that should be enough.  Print out on card stock a copy of the food chain cards 

(see Supportive Material 3 for Lesson Plan 4) and cut them apart.  A ball of 

yarn is needed for the exercise about the food chain. 

XI. Foul Weather Alternative- Rain dates have been scheduled for the overnight 

canoe trip.  In the event of excessive rainfall forecasted or storminess, the trip 

will happen on the rain dates instead.  For all other situations that may be 

encountered, like light to moderate rain, cold, bugs, heat etc., the students are 

instructed to be prepared. 

XII. Evaluation- 

a. On iPads students will save at least four of their drawings of the 

macroinvertebrates, with labels and turn those in to the teacher by e-mail 

when back in the classroom, for grading. 

b. Ask students to explain why it matters what you do with the 

macroinvertebrates after you look at and identify them. 

c.  Students will share 3 connections from the ecological web of life about 

the river/lake environment 

d. These assignments can be downloaded by educator or students after the 
trip (or during the trip if there is time and a laptop is brought along to do 
so). 

XIII. Follow Up- After this lesson, the students will be gathered and given the 

following instructions… In upcoming weeks, you will do more 
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macroinvertebrate assessments at a couple of other sites in the watershed so 

you can further explore local water quality. 

XIV. References 
 
National Science Teachers Association. Protocol 5. Collecting Aquatic 
Invertebrates. Retrieved from http://ei.cornell.edu/teacher/pdf/WD/WD_p78-
84.pdf 
 
Redling, A. 2013. WaterQuality app makes tracking data easy and 
educational. Environmental Monitor. 
Retrieved from http://www.fondriest.com/news/waterquality-app-makes-
tracking-data-easy-and-educational.htm 
 
State of Wisconsin Department of Natural Resources. (2000) Guidelines for 
Collecting Macroinvertebrate Samples from Wadable Streams. Retrieved from 
http://infotrek.er.usgs.gov/doc/wdnr_biology/archives/Macroinvproto.pdf 
 
Utah State University Water Quality Extension. Macroinvertebrate 
Investigation. (2011) Retrieved from 
https://extension.usu.edu/waterquality/files-ou/Lesson-Plans/Aquatic-
Macroinvertebrate-lesson-plans/Macroinverterbrate-Investigation.pdf 
 
Wacky Water Critters iPad Lesson Plan Retrieved from 
http://fyi.uwex.edu/uphamwoods/files/2014/10/Wacky-Water-Critters-iPad-
Lesson-Plan-Info.pdf 
 

XV. Connections to Standards 

See Appendix G for explanations of the connections that this lesson makes for 

eighth grade students to the Wisconsin’s Model Academic Standards for 

Environmental Education-B.8.3, B.8.8, C.8.2	
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Lesson Plan 4  

I. Who Lived Here? What Did They Do? What Will the Future Hold?  

II. Goals-Students will review different groups of people who lived here in the past, 

with a focus on moving on from the end of the Voyageur and fur trade periods 

discussed yesterday to the lumbering, farming, Great Depression, and tourism 

time periods as well.  The lesson will help students to explain natural resources, 

their depletion and protection and how humans influence the quality of the natural 

environment. Students will also be asked to think about who lives here now and 

who might live here in the future and ways to influence the people living here 

now to care for the resources of this area. This will lead into an investigation of 

deep mapping and a discussion of creating a presentation.  

III. Use of iPads in This Lesson  

a. iPadagogy wheel connections- using the notes, NoteLedgeFree and 

Notability apps, the students will create lists, working in the Apply and 

Analyze levels of Bloom’s Revised Taxonomy and the iPads will also be 

used for viewing various videos 

b. SAMR connections—The educator will be implementing technology at the 

augmentation level 

IV. Objectives-As a result of this lesson students will  

a. Identify two of the more recent time periods of their local cultural history 

related to the site  

b. Investigate the impact of humans on natural resources by describing and 

identifying whether any reduction in resources may have caused a historic 
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time period to be less strong or come to an end and identify at least 2 

resources that have been affected 

c. List two natural resources the local area currently has to offer, on which 

people depend and for what purpose(s) and explain how to conserve these 

resources for the future 

d. Define deep mapping 

e. Describe 3 technology-based presentation formats that could be used for 

sharing what you learned about the local cultural history 

f. Brainstorm at least two ideas of a layer of the deep map that they would be 

interested in researching 

V. Audience-8th grade students  

VI. Duration-2 hours 

VII. Location-The St. Croix National Scenic Riverway 

VIII. Content and Methods 

a. Start with a 15-minute walk. Have students work on wondering and 

thinking about ‘reading the landscape’ (see Supportive Material 2 for 

Lesson Plan 1 for an explanation of ‘reading the landscape’).  What do 

they notice about how this section of the river may have had an effect on 

people here or how might people have (or might be now) affecting the 

river?  Discuss students’ ideas at the end of the walk for 5-10 minutes.  

Ask students to jot a few ideas down in a list on their iPads their ideas 

about resources this area has or had in the past. 
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b. Review local cultural history from glacial age through Native Americans 

being primary occupants here, then the Fur Trade and on through the 

historic time frames of logging, farming, the Great Depression, and 

tourism. At this time do not share information about why these eras may 

have come to an end.  (See Supportive Material 1 for Lesson Plan 1 for a 

short explanation of these various time frames in Wisconsin history). 

c. Instructor will continue session by reading a short, but compelling, 

selection from a book which will help highlight some of the local cultural 

history. Choose a passage specific to the area of the river to be traveled or 

the local watershed or to the area in which students live. (For northwest 

Wisconsin, particularly the St. Croix National Scenic Riverway, I chose to 

use the book, Cecelia-The Trials of an Amazing Ojibwe Woman 1834-

1892 [Connor, L. 2006. Published by Burnett County Historical Society in 

Wisconsin.] and read from page 5, from where the first full paragraph 

begins, to the end of the page). (See Supportive Material 2 for Lesson Plan 

4 for a copy of this reading).  Share that this narrative tells about life 

during a specific time frame in the history of this area.  Explain how the 

story you chose fits into the past history of this area.   

d. Next have students share (reviewing these time periods one by one) ideas 

they have about the resources in this area and why they think the fur trade 

era ended, why the logging era ended and whether it has restarted, why the 

farming era ended, and whether they think the tourism era has ended or is 

still happening.  Create an overall list of these ideas on an iPad.  Discuss 
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their ideas and add appropriate information to help make connections to 

effects of overusing resources. 

e. Ask whether students had/have relatives in the area who were/are involved 

in the logging, farming, Great Depression or tourism eras.  (See 

Supportive Material 1 for Lesson Plan 1 for a short explanation of these 

various time frames in Wisconsin history).  Do they know what it was/is 

like for their relative who had/has those occupations?  You might share of 

your own family history if you are from the local area also, if appropriate.  

Are any of these relatives still in those occupations?  Discuss whether 

these answers reflect the effects of the loss of resources.   

f. Ask if students think the people living in any of these eras should/could 

have known anything that might have helped them to care more for and 

not to use up all the resources?  Make a group list on an iPad. Discuss that 

today there are still resources along the St. Croix River and in the areas 

that are closer to where you live.  What are those resources?  Brainstorm 

and share.  Make a list on an iPad. Discuss.  Ask, do you need to protect 

resources so your generation and future generations will be able to have 

jobs/live in this area?  

g. What things would people living now or in the future who visit the St. 

Croix River or live in this area want or need to know so they can take care 

of the resources? In what ways might your class help current and future 

generations understand about and appreciate these resources?  Discuss 

ideas.  Make a list on the iPad. Share a pertinent reading selection about 
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conservation. (I chose to read from A Sand County Almanac [Leopold, A. 

1966. Ballantine Books, New York] starting at the last paragraph on p. 

189 and going to the section break on p. 190). (See Supportive Material 1 

for Lesson Plan 4 for a copy of this selection). Discuss and explain.  

h. This semester you are going to work as a group on a project to share 

information that will help others learn more about the St. Croix River.  

Your class has been and will be learning more about maps.  Talk about 

maps in general and what they can tell us, different types of maps, etc. As 

students talk, have someone make a list on an iPad.  In the meantime, the 

instructor or a student will also write down, one by one, with bright 

colored markers, on individual sheets of paper, all the different things the 

students brainstorm that can be learned from or shown by a map.  Put 

those sheets into a pile and go through them as a visual in front of the 

students explaining the different layers as you go-for example there might 

be a layer about the population, a layer about the animals that live here, 

history of the lumbering era or the mining era, vegetation, where the river 

runs, current roads, etc.   

i. Introduce the idea of deep mapping and the various layers of information 

that can be known about an area.  Have this definition accessible on the 

iPads.  "A deep map allows one to dig DEEP into a place by uncovering 

its history, arts, ecology, issues, and people, as if it were a container of 

wisdom with no bottom. As William Least Heat-Moon described, 'It is an 

acknowledgement of the vastness of a mind's capacity for knowledge 
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about a place.' - PrairyErth: A Deep Map, Boston: Houghton-Mifflin, 

1991."  Quote taken from—

http://stlouisriverestuary.org/map/map.php#12/46.7286/-92.0967   

j. One thing you will be doing is creating a deep map about the Earl to Trego 

section of the St. Croix River. The deep map may have links to various 

other types of technology for sharing about this area. (Share some 

examples [pre-loaded on iPads or accessed on iPads with a hotspot or on 

the computer] of presentations [maps, songs, videos, GeoQuests, etc.] that 

have been done using technology elsewhere to help share information with 

others). I shared these examples: 

-St. Croix River maps 

https://www.nps.gov/sacn/planyourvisit/maps.htm  

-Deep mapping link 

http://stlouisriverestuary.org/map/map.php#12/46.7286/-92.0967 

-GeoQuests link 

http://stlouisriverestuary.org/geoquests.php 

-Video about New Bedford National Park 

http://www.nps.gov/media/video/view.htm?id=2C20B260-155D-451F-

6711E3A5D9973F95 

-Rap video about 54th regiment 

http://www.nps.gov/av/ner/avElement/nebe-Yap_54th_Final_Web.mov 

k. When you get together next week, you will determine the make-up of the 

various work groups (let students know they will be able to working in 
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groups of 2-3) and the particular goals that need to be achieved so you 

accomplish this project. Please take a few minutes now to jot down on 

your iPad 2-3 ideas you have about which layer(s) of information about 

the river you might want to learn more about and share with others.  Have 

each share one area you are interested in researching further.   

II. Management and Safety- The classroom teacher and other adults are involved in 

student management. 

III. Equipment-students will use their iPads, fully charged, with needed information 

and downloads from links loaded on them and ready to be seen, 30 sheets of 

paper, bright colored markers 

IV. Foul Weather Alternative- Rain dates have been scheduled for the overnight 

canoe trip.  In the event of excessive rainfall forecasted or storminess, the trip will 

happen on the rain dates instead.  For all other situations that may be encountered, 

like light to moderate rain, cold, bugs, heat etc., the students are instructed to be 

prepared. 

V. Evaluation— 

a. Students will write full sentences on their iPads to answer these prompt questions 

and save the document and e-mail it (when back in the classroom) to the teacher 

for grading. 

b. Write down two of the resources in this area that were depleted or adversely 

affected by those living in any of these time frames-logging, farming, Great 

Depression, tourism.  
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c. Write down two resources that this area currently has and for each one, who 

might depend on that resource remaining available and why.   

d. Write definition for a deep map.   

e. What 2-3 layers are you interested in doing on the deep map?   

f. Share two ideas you have about ways that the class might use technology to share 

the information you create about the deep map.  

g. These assignments can be downloaded by educator or students after the trip (or 

during the trip if there is time and a laptop is brought along to do so). 

VI. Follow Up-- After this lesson, the students will be gathered and given the 

following instructions… Next time you will build on these deep map layer ideas.  

You will brainstorm about what resources you might need to accomplish getting 

more information about those layers.  It will be exciting to see how this project 

develops, and hopefully it can be useful for helping others understand the 

resources of the river and help them be better able to take care of these resources. 
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VIII. Connections to Standards-See Appendix G for explanations of the connections 

that this lesson makes for eighth grade students to the Wisconsin’s Model 

Academic Standards for Environmental Education-A.8.4, A.8.5, A.8.6, B.8.5, 

B.8.6, B.8.9, B.8.10, B.8.12, B.8.15, B.8.16 
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Supportive Material 1 for Lesson Plan 4-Reading by Aldo Leopold 
	

“Conservation is a state of harmony between men and land.  By land is meant all of the 

things on, over, or in the earth.  Harmony with land is like harmony with a friend; you 

cannot cherish his right hand and chop off his left.  That is to say, you cannot love game 

and hate predators; you cannot conserve the waters and waste the ranges; you cannot 

build the forest and mine the farm.  The land is one organism.  Its parts, like our own 

parts, compete with each other and co-operate with each other.  The competitions are as 

much a part of the inner workings as the co-operations.  You can regulate them -- 

cautiously -- but not abolish them.  

The outstanding scientific discovery of the twentieth century is not television, or radio, 

but rather the complexity of the land organism.  Only those who know the most about it 

can appreciate how little is known about it.  The last word in ignorance is the man who 

says of an animal or plant: 'What good is it?'  If the land mechanism as a whole is good, 

then every part is good, whether we understand it or not.  If the biota, in the course of 

aeons (sic), has built something we like but do not understand, then who but a fool would 

discard seemingly useless parts?  To keep every cog and wheel is the first precaution of 

intelligent tinkering." (Leopold, pp. 189-190) 
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Supportive Material 2 for Lesson Plan 4-Reading by Lafayette Connor 
Start on the first full paragraph. 
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Supportive Material 3 for Lesson Plan 4-Food Chain Cards by Sheila Fillmore 
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Appendix G--Wisconsin’s Model Academic Standards for Environmental Education 
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Appendix G-Wisconsin’s Model Academic Standards for Environmental Education 
 
Standards Information Below for Grade 8 Students is Adapted from: 
Wisconsin’s Model Academic Standards for Environmental Education by 
John D. Fortier, Susan M. Grady, Shelley A. Lee, Patricia A. Marinac 
ISBN 1-57337-067-3. ©1998 by Wisconsin Department of Public Instruction. 
 
A.	QUESTIONING	AND	ANALYSIS	

Content	Standard	

Students	in	Wisconsin	will	use	credible	research	methods	to	investigate	environmental	

questions,	revise	their	personal	understanding	to	accommodate	new	knowledge	and	

perspectives,	and	be	able	to	communicate	this	understanding	to	others.	

Rationale:	

Developing	an	understanding	of	the	environment	and	environmental	sustainability	

depends	on	students’	willingness	and	ability	to	ask	questions	about	the	world	around	

them,	speculate	and	hypothesize,	seek	information,	and	develop	answers	to	their	

questions.	Environmental	literacy	requires	a	familiarity	with	some	basic	modes	of	inquiry;	

a	mastery	of	fundamental	skills	for	gathering,	organizing,	interpreting,	synthesizing,	and	

evaluating	information;	developing	explanations;	and	communicating	these	

understandings	to	others.	

PERFORMANCE	STANDARDS	

By	the	end	of	grade	8	students	will:	

A.8.1	Identify	environmental	issue	questions	that	can	be	investigated	using	resources	

and	equipment	available	(see	SC	Inquiry;	LA	Research)	

A.8.2	Collect	information	from	a	variety	of	resources,	conduct	experiments,	and	

develop	possible	solutions	to	their	investigations	

A.8.3	Use	techniques	such	as	modeling	and	simulating	to	organize	information	

gathered	in	their	investigations	(see	Mathematics	[MA]	Process)	

A.8.4	Use	critical-thinking	strategies	to	interpret	and	analyze	gathered	information	(see	

SC	Inquiry)	

A.8.5	Use	the	results	of	their	investigations	to	develop	answers,	draw	conclusions,	and	
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revise	their	personal	understanding	

A.8.6	Communicate	the	results	of	investigations	by	using	a	variety	of	media	and	

logically	defend	their	answers	(see	LA	Writing;	Math	[MA]	Process)	

B.	KNOWLEDGE	OF	ENVIRONMENTAL	PROCESSES	AND	SYSTEMS	

Content	Standard	

Students	in	Wisconsin	will	demonstrate	an	understanding	of	the	natural	environment	and	

the	interrelationships	among	natural	systems.	

Rationale:	

The	foundation	of	environmental	education	is	a	basic	understanding	of	the	processes	of	

the	interacting	systems	that	comprise	the	environment.	Therefore,	it	is	essential	that	

students	have	knowledge	of	the	earth	as	a	dynamic,	physical,	and	living	system	that	has	

been	affected	over	time	by	various	human	societies.	This	knowledge	is	a	necessary	

prerequisite	for	problem-solving	activities	required	for	individual	and	community	

response	to	environmental	issues.	

PERFORMANCE	STANDARDS	

By	the	end	of	grade	8	students	will:	

Energy	and	Ecosystems	

B.8.1	Describe	the	flow	of	energy	in	a	natural	and	a	human-built	ecosystem	using	

the	laws	of	thermodynamics	(see	SC	Physical	Science)	

B.8.2	Explain	how	change	is	a	natural	process,	citing	examples	of	succession,	

evolution,	and	extinction	

B.8.3	Explain	the	importance	of	biodiversity	

B.8.4	Map	the	levels	of	organization	of	matter;	e.g.,	subatomic	particles	through	

biomes	(see	SC	Physical	Science)	

B.8.5	Give	examples	of	human	impact	on	various	ecosystems	

B.8.6	Describe	major	ecosystems	of	Wisconsin	(see	SC	Life	and	Environmental	

Science)	

B.8.7	Illustrate	the	conservation	of	matter	using	biogeochemical	cycles;	e.g.,	carbon,	

nitrogen,	phosphorous	
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B.8.8	Explain	interactions	among	organisms	or	populations	of	organisms	

B.8.9	Explain	how	the	environment	is	perceived	differently	by	various	cultures	(see	

SC	Nature	of	Science)	

B.8.10	Explain	and	cite	examples	of	how	humans	shape	the	environment	

B.8.11	Describe	our	society	as	an	ecosystem	

Natural	Resources	and	Environmental	Quality	

B.8.12	Provide	examples	of	how	different	cultures	use	natural	resources	reflecting	the	

economic,	aesthetic,	and	other	values	of	that	culture	

B.8.13	Diagram	how	resources	are	distributed	around	the	world	(see	SC	Nature	of	

Science;	Social	Studies	[SS]	Political	Science	and	Citizenship:	Power,	Authority,	

Governance,	and	Responsibility)	

B.8.14	Identify	the	natural	resources	that	are	found	in	Wisconsin	and	those	that	are	

imported	

B.8.15	Analyze	how	people	impact	their	environment	through	resource	use	

B.8.16	Recognize	the	economic,	environmental,	and	other	factors	that	impact	resource	

availability	and	explain	why	certain	resources	are	becoming	depleted	

B.8.17	Explain	how	human	resource	use	can	impact	the	environment;	e.g.,	erosion,	

burning	fossil	fuels	

B.8.18	Identify	major	air,	water,	or	land	pollutants	and	their	sources	

B.8.19	Distinguish	between	point	and	nonpoint	source	pollution	

B.8.20	Identify	types	of	waste	and	methods	for	waste	reduction	(see	SC	Earth	and	

Space	Science)	

B.8.21	Identify	and	analyze	individual,	local,	regional,	national,	and	global	effects	of	

pollution	on	plant,	animal,	and	human	health	

B.8.22	Identify	careers	related	to	natural	resources	and	environmental	concerns	(see	

SC	Applications)	

B.8.23	Identify	governmental	and	private	agencies	responsible	for	environmental	

protection	and	natural	resource	management	

B.8.24	Create	a	timeline	of	Wisconsin	history	in	resource	management	(see	SC	Nature	
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of	Science)	

C.	ENVIRONMENTAL	ISSUE	INVESTIGATION	SKILLS	

Content	Standard	

Students	in	Wisconsin	will	be	able	to	identify,	investigate,	and	evaluate	environmental	

problems	and	issues.	

Rationale:	

Solving	environmental	problems	and	issues	requires	skills	in	environmental	

investigations.	These	skills,	in	turn,	provide	students	with	opportunities	to	apply	and	

improve	their	capacity	for	systems	thinking	and	their	understanding	of	a	sustainable	

world	and	society.	Focusing	on	environmental	issues	offers	students	a	means	of	

integrating	their	knowledge	of	human	and	environmental	systems	and	a	way	of	finding	

personal	relevance	in	that	knowledge.	

PERFORMANCE	STANDARDS	

By	the	end	of	grade	8	students	will:	

C.8.1	Define	and	provide	examples	of	environmental	issues,	explaining	the	role	of	

beliefs,	attitudes,	and	values	(see	SS	Political	Science	and	Citizenship:	Power,	

Authority,	Governance,	and	Responsibility)	

C.8.2	Use	environmental	monitoring	techniques;	such	as,	observations,	chemical	

analysis,	and	computer	mapping	software	to	collect	data	about	environmental	

problems	(see	LA	Media	and	Technology;	MA	Measurement)	

C.8.3	Use	questioning	and	analysis	skills	to	determine	beliefs,	attitudes,	and	values	held	

by	people	involved	in	an	environmental	issue	

C.8.4	Evaluate	the	credibility	of	information,	recognizing	social,	economic,	political,	

environmental,	technological,	and	educational	influences	(see	LA	Writing)	

D.	DECISION	AND	ACTION	SKILLS	

Content	Standard	

Students	in	Wisconsin	will	use	findings	from	environmental	issue	investigations	to	

develop	decision-making	skills,	and	to	gain	experience	in	citizen	action	skills.	

Rationale:	
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Students	need	decision-making	and	action	skills	to	contribute	toward	environmental	

sustainability.	In	addition,	these	skills	enable	them	to	analyze	the	effectiveness	of	

individual	versus	group	action,	develop	issue-resolution	plans	that	incorporate	one	or	

more	citizen	participation	skills,	and	consider	these	plans	in	terms	of	social,	cultural,	and	

ecological	consequences	and	implications.	

PERFORMANCE	STANDARDS	

By	the	end	of	grade	8	students	will:	

D.8.1	Identify	options	for	addressing	an	environmental	issue	and	evaluate	the	

consequences	of	each	option	

D.8.2	List	the	advantages	and	disadvantages	of	short-term	and	long-term	solutions	to	

an	environmental	issue	or	problem	

D.8.3	List	reasons	why	an	individual	or	group	chooses	to	participate	or	not	participate	

in	an	environmental	activity	in	the	home,	school,	or	community	

D.8.4	Explain	the	political,	legal,	and	budgetary	options	for	resolving	local,	state,	and	

national	environmental	issues	(see	SS	Political	Science	and	Citizenship:	Power,	

Authority,	Governance,	and	Responsibility)	

D.8.5	Explain	how	personal	actions	can	impact	an	environmental	issue;	e.g.,	doing	

volunteer	work	in	conservation	

D.8.6	Develop	a	plan	for	improving	or	maintaining	some	part	of	the	local	environment	

and	identify	their	role	in	accomplishing	this	plan	

D.8.7	Identify	examples	of	how	personal	beliefs	can	influence	environmental	

decisions	

D.8.8	Give	examples	of	education,	economic,	and	government	institutions’	influence	on	

an	environmental	issue,	and	the	role	of	citizens	in	policy	formation	(see	SS	

Political	Science	and	Citizenship:	Power,	Authority,	Governance,	and	

Responsibility)	

E.	PERSONAL	AND	CIVIC	RESPONSIBILITY	

Content	Standard	

Students	in	Wisconsin	will	develop	an	understanding	and	commitment	to	environmental	
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stewardship.	

Rationale:	

Environmentally	literate	students	recognize	how	their	individual	behaviors	affect	the	

environment.	They	have	the	knowledge,	skills,	and	confidence	to	act	on	their	own	about	

what	should	be	done	to	maintain	an	economically	and	ecologically	sustainable	

environment.	They	will	recognize	that	their	participation	in	activities	can	lead	to	

resolution	of	environmental	challenges.	

PERFORMANCE	STANDARDS	

By	the	end	of	grade	8	students	will:	

E.8.1	Formulate	a	personal	plan	for	environmental	stewardship	

E.8.2	Explain	the	importance	of	characteristics	(such	as,	trust,	patience,	self-discipline,	

respect,	and	open-mindedness)	that	enable	people	to	function	together	to	resolve	

environmental	issues	
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Appendix H--iPaddle EcoAdventure Sample Itinerary and Basic Canoe Trip 
Management Suggestions 
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Appendix H- iPaddle EcoAdventure Sample Itinerary and Basic Canoe Trip 
Management Suggestions	

 
First Day iPaddle 
11:15 am Meet students at waterway, students will eat lunch in bus on way  
11:30 am iPaddle-Literature, using senses, record, pix, etc. with iPads 
11:50 am Paddle while following iPaddle assignment with stop midway through to switch 
iPads between students (iPads were used in canoes) 
1:45 pm iPaddle debrief-discuss canoeing, senses, wonders, etc.  
2:00 Students use GPS units geocaching/set up cabins 
2:45 pm Conduct Aquatic Plant and Macroinvertebrate (students id macroinvertebrates 
with iPads) lessons (three hours with break in middle). Students will be in two groups. 
Each 90-minute lesson will be taught twice.  
4:15 pm Snack, bathroom break 
4:30 pm Switch groups and repeat Aquatic Plant and Macroinvertebrate lessons 
6:00 pm Start camp fire and prepare and eat dinner 
6:45 pm Journaling-poems, drawings (iPads were used for journaling, drawing) 
Evening activities: Fishing, Big group game at field, Tonka toasters, informal use of 
iPads to look at night sky 
9:30 pm Bedtime 
 
Second Day iPaddle  
7:00 am Breakfast  
8:45 am Who Lived Here? What Did They Do? What Will the Future Hold? -iPads used 
for recording info and looking at examples, etc. 
10:45 am Time limited iPad Scavenger Hunt with canoes and on land (iPads were used 
on water and land)  
11:15 am Lunch, tear down tents, clean-up campsite and load what can  
12:00 pm Making fish lures to ‘match the hatch’ and Fishing-as soon as some students 
have a lure, get them out fishing in canoes or from shore  
2:00 pm Final clean up and group photo 
2:30 pm Load students onto school bus and depart for school 
	

Basic Canoe Trip Management Suggestions 

The teacher should assume that the students have learned sufficient canoeing skills to 
manage a canoe on their own.  To prepare, the educator should require a commitment 
from students of one day of paddling lessons or if possible, two half days, for better skill 
development.  It is also assumed that the educator has connected with an outfitter, or 
similar outdoor educational agency, to help provide the canoe training and equipment, 
including the canoes, paddles and lifejackets, needed to get students on the water safely. 
Be sure the supplies needed for an overnight canoe outing are secured.  	
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Appendix I--Introduction to iPads and Using Them 
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Appendix I—Introduction to iPads and Using Them 

Using an iPad is fairly intuitive; if one has used an iPhone, she may have learned 

many skills that will be needed for iPad.  The first iPad was introduced by Apple in 2010; 

in 2012 the iPad mini was launched.  The iPad mini does the same work as an iPad, but 

its smaller size and lower price have made it an appealing option for schools (Biersdorfer, 

J.D. 2013).  With the many tasks an iPad can accomplish, an educator might find manuals 

helpful; see references below. Steps given in these manuals range from setting up the 

iPad and understanding the touch screen, to accessing the internet, to using the iPad for 

work or play, to understanding adding and using apps, to troubleshooting.  Just using the 

iPad is going to be an essential step in helping the educator gain comfort with using this 

tool.  Some specific things the iPad can be used for are noted below for the educator.   

• iPads can be accessible to students with special needs because of features 

such as voice to text, screen readers, and large text capabilities.   

• iPads can be used to journal, create word documents, or take notes.   

• Students can use various apps to display their knowledge by creating 

videos or drawings and can play games to augment or reinforce learning.   

• iPads can take photographs and video, and include simple editing options. 

More information on implementing iPads can be found in: 

• Appendix J which delves into techniques for implementing iPads. 

• Appendix K which covers the iPadagogy Wheel and SAMR giving 

information for educators regarding implementing technology. 

• Appendix L which has a list of outdoor education-oriented apps.   
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Appendix J--Best practices for Incorporating Technology Effectively 
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Appendix J--Best Practices for Incorporating Technology Effectively 

Things to consider to help ease implementation of the iPads as you use technology in 

your lessons include: 

• Make sure the iPads are charged.  Have a spare iPad if possible.  And maybe even 

more than with other lesson plans, it is important to have a back-up plan in case 

the technology does not cooperate. 

• Aim at providing one iPad per student, but also do not fret if there are not enough 

iPads.  Sharing is a useful skill to learn as well.  Just be sure that the duties are 

rotated through the group of students as they do the task at hand. 

• For cleaning, do not use window cleaner or alcohol.  Use a soft, lint free cloth for 

the glass and a barely dampened cloth for the rest of the iPad, being careful not to 

get water into any openings. 

• Invest in waterproofing and if the iPads are going to go out in canoes, also invest 

in cases that makes the iPads float, as well as lanyards. 

• Using iPads in the sunshine can be problematic.  The screen may be difficult to 

see.  The educator may find it helpful to have students move into a shady location 

or use a notebook to help shade the screen to improve visibility. 

• The educator should number the iPads and assign the iPads to students by number 

so students can readily find their own iPad and keep all their own work on one 

iPad for assessment 

• The educator will want to investigate whether he can easily download and save, 

then access the information the students created so that it can be transferred 

readily to the computer in the classroom and then used further. 
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• The educator should be prepared to spend some time downloading and saving the 

digital artifacts that are created, or plan to have students do this as part of the 

lesson.  Managing this data can be challenging, so it will be helpful to have a 

well-organized filing system for the artifacts. 

• You can set up restrictions on iPads.  This would limit student access to certain 

apps by using passcodes.  Since the iPad can be used to go online, all of the usual 

safety protocols concerning online access need to be applied.  

• According to Schenck (2011) teachers need to switch from teaching in front of the 

class to teaching from behind the class when students are using technology.  This 

allows for monitoring of what is on the screen.  

• Educators may feel uncomfortable with the technology even if they study the apps 

ahead of time. Be prepared to learn from the students. If they ask a question you 

don’t know the answer to, ask other students to give input and see if the group can 

arrive at an answer.  

• Allow the students time to get acclimated to the iPads in the classroom setting, 

before heading into the outdoor setting. The novelty will wear off, and the 

students will become accustomed to the apps, along with getting some of the 

playing around ‘out of their systems’.  Removing apps that won’t be used will 

also help lessen distractions for the students. 

• iPads can extend learning even after students have returned to the classroom 

following being in the field.  Photos or videos taken in the field can be shown on a 

large screen to the whole class, and they can be made into presentations; they can 

also be shared with others in person or electronically, even internationally, if 
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doing that is part of the learning objectives.  Collected data might be submitted 

for a citizen science project.   
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Appendix K--iPadagogy Wheel and SAMR-Information for Educators Regarding 
Implementing Technology 
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Appendix K-	iPadagogy Wheel and SAMR-Information for Educators Regarding 
Implementing Technology	

	

To help the educator understand the potential usefulness of blending the use of apps into 
a learning situation the educator can look at the iPadagogy Wheel (See Figure 8) and the 
close-up view of the iPadagogy Wheel (See Figure 9).  The iPadagogy Wheel is based on 
Bloom’s Revised Taxonomy learning theory; this figure demonstrates how some specific 
apps fit into the various levels of the taxonomy.  Also included are action verbs and 
activities that might fit with the specific apps suggested for a particular area of Bloom’s 
Revised Taxonomy.  

 

Figure 8. iPadagogy Wheel. (Educational Technology and Mobile Learning 2016) 
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Figure 9. iPadagogy Wheel Close-Up. (Hollis 2013)  

 

Considering these illustrations might aid the educator in choosing apps to increase 
student learning in desired realms.   

• From Figure 8, a learning outcome in the ‘apply’ section of the wheel 
might be: while using the Keynote app, the student will demonstrate what 
was learned by making a presentation. The student will identify five types 
of trees found in the schoolyard, by submitting a photograph of each kind 
of tree, taken with the iPad.   

• From Figure 9, looking at the ‘create’ realm, a learning objective might 
be: the student will use the iMovie app to create a two-minute digital story 
video that documents and shares interviews of the educators who taught 
them along the way during a two-day canoe trip.  

Another model that guides educators in thinking through adding technology to a lesson is 
the SAMR model (See Figure 10) by Ruben Puentedura (2009).   
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Figure 10.  SAMR Model. (Puentedura 2009) 

 

Burns-Sardone, (2014) clearly explained the SAMR model like this: 

The first two stages represent enhancements made to instruction using technology tools.  

• In the substitution stage, technology acts as a direct tool substitute, with no 
clear functional change.  

• The augmentation stage is where technology acts as a direct tool 
substitute, with functional improvement over the prior method used.  

The following two stages represent transformation.  

• The modification stage requires a significant task redesign, with clear 
evidence that the instructional designer (i.e., teacher) has given thought to 
the task at hand and redesigned the task to evoke greater learning 
outcomes.  

• The last stage, redefinition, is when technology allows for the creation of 
new tasks, previously inconceivable. (p. 195) 

It is important to note that, “any one of these levels of technology use can be valuable in 
the appropriate context” (Puentedura, 2008).  Here are some examples of how an 
educator might use the SAMR concepts at each level: 
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• Starting at the bottom of the model, at substitution, an example might be 
that the technological device (iPad) could be used for taking notes or as a 
calendar, simply as a substitute for the traditional pen and paper approach.   

• At the next level, augmentation, the educator might have the students use 
an app that is a field guide for birds.  Though doing this is basically 
replacing a book, the functionality is increased for the student.  Depending 
on which birding app is used, the student might be able to access actual 
audio recordings of a bird they are trying to identify, then easily switch to 
a screen that shows the bird’s range, then see various photos of the 
different ages and sexes of the bird, etc.   

• For the modification level, an example of a lesson that incorporates 
technology in a transformational way might be to have the students use an 
iPad to record data about the characteristics of a waterway while they are 
out in the field, then download this info when they return to the classroom, 
so it can be used for more learning activities.   

• For the redefinition level, a technology-based lesson might include having 
the students record GPS coordinates of certain sites while in the field, 
while collecting data at those sites, noting the locations of invasive plant 
species for example, and then using that information to create a map of an 
area. 

The lessons will have references to the iPadagogy Wheel and the SAMR model to help 
the educator better understand the use of the iPad in that particular lesson. 
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Appendix L--Apps to Use in Outdoor Education Settings 
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Appendix L--Apps to Use in Outdoor Education Settings  

Despite students’ familiarity with technology, often they are more familiar with 

using iPads for homework, social networking or playing games than they are with using 

apps.  So students are likely to be interested in the apps the educator chooses to include in 

the lesson.  As the educator can see from the list below, there are numerous apps 

available that are oriented to learning about the natural world.  These apps vary widely in 

regard to whether they need a Wi-Fi connection at all times in order to work, or whether 

they work offline only or whether they can work both online and offline. Most of these 

are free apps, but some have a cost.  If you want more details on costs, short descriptions, 

etc. see the information in the references or Google the app by name.  Apps are 

constantly being created and changes are being made to those that exist, so it is critical to 

keep the iPad updated and check the latest version of the app you intend to use for a 

given lesson.			

Apps that Teach about the Outdoors Specifically 

Audubon Butterflies 

Audubon Fish 

Audubon Guides Box Set – Birds, Trees, Wildflowers, & Mammals 

Audubon Insects and Spiders 

Audubon Mushrooms 

Audubon Reptiles and Amphibians 

Freshwater App 

iNaturalist 

iTrack Wildlife Lite 

Journey North 

Knots3D 

KnotsGuide 
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Leafsnap 

MN Wildflowers 

MyNature Animal Tracks 

MyNature Tree Guide 

MyTopo Maps 

Navigation Compass 

NightSky 2 

Offline Topo 

Orienteering Compass 

PocketRanger 

Project Noah 

SkySafari 

The Night Sky 

Tree Key 

Water Quality 

WI Butterflies 
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