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Abstract 

 This project is a prototype application for Google Glass that would help 

horticultural students with the difficult task of plant identification. The main purpose is to 

determine if a wearable device, embedded with augmented reality, can enhance both 

teaching and learning, using Cognitive Theory principles, by improving engagement and 

motivation. The prototype was built using JustInMind, a prototyping application, which 

allows prototypes to run in Google Glass. Three students and two faculty members from 

the Horticultural Department tested the application; all concurred that this application had 

potential, as long as the underlying database was comprehensive. 
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Introduction 

 Farmingdale State College Horticulture students divide their time between the 

classroom and outdoors in the Teaching Garden identifying plants. Every week, two 

hours of lab time is spent physically walking around outside reviewing live plants taking 

written notes, using cell phones and tablets to take pictures, and comparing those pictures 

with online pictures to verify information classifications. This information is then 

compiled in a Word or PowerPoint document for future reference.  Each plant has its own 

identity and varies in shape, color and foliage, which change throughout the seasons; 

therefore it is pivotal that students learn how to positively identify plants upon sight to 

obtain a successful “season separation” (Dirr, 1975).  

 Technology has been a great asset helping students identify plants. Instant 

pictures have replaced hand-drawings where one can immediately retrieve information 

online. Students walk around the gardens with devices in hand such as mobile phones and 

iPads, observing, taking pictures, and compiling information to later be shared in the 

classroom. Mobile apps such as the “Mobile Educator: Flowers 101” from Iowa State 

University, helps students identify “more than 250 garden plants by using the plant's 

features - color, height, growing zone” (Iowa State University, 2011).  However, this app 

does not identify plants visually.  As new technology emerges, the question asked is how 

can it be incorporated in to the classroom to enhance the learning experience and improve 

the transfer of learning. 
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 This project explores the possibility of incorporating Wearable Technology and 

Augmented Reality into the classroom; specifically the use of Google Glass to help 

students identify plants successfully. 

Literature Review 

Emerging Technologies Role in Education 

Emerging technologies are changing the way we teach and new tools are shaping 

the way we communicate, think, and learn (Noor, 2011). One of the great affordances of 

new technology is that they support teaching of  “various cognitive fields in all 

educational levels”, knowledge acquisition, and development skills at individual and 

group levels (Bouta & Paraskeva, 2013). Instructional designers are now incorporating 

technology in the classroom to help students better understand real-world situations and 

complex subjects (Serkan Abdusselam, 2014). 3D online virtual environments are being 

used to teach math and dentistry (Yoon & Wang, 2014; Stehling & Schafer, 2014), 

Augmented Reality to teach physics and computing (Serkan, 2014; Wang et al., 2013) 

and Wearable Technology to teach aerospace engineering (Noor & Asce, 2011) and 

assisting the health care system (Mahtab Alam & Ben Hamida, 2014).   

 Several studies of the K-12 level have shown that by including these technologies 

in the teaching process students learned better and affected their academic status in a 

successful way (Serkan, 2014). Among those technologies, Wearable Technology (WT) 

and particularly Augmented Reality (AR) helped students in grades K -12 in the learning, 

motivation, engagement, and transfer of learning, plus helped students better understand 

real-world situations  (Bouta & Paraskeva, 2013; Yoon & Wang, 2014). However, more 
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studies applying these technologies at the college level need to be implemented (Wang et 

al., 2013).  

 

Wearable Technology 

Wearable Technology, in addition of having a promising future in areas such as 

medical, fitness, lifestyle, entertainment, gaming and ambient intelligence, has great 

potential in education (Mahtab Alam & Ben Hamida, 2014). According to the New 

Media Consortium’s report, 2013 Higher Education Edition, Wearable Technology has 

an adoption span of four to five years (2013). The affordances of WT are that these 

devices are “portable and lightweight” such as a t-shirt, glasses, or wristwatch, making 

them easy to take anywhere  (Johnson, Adams Becker, Cummins, Estrada, Freeman, & 

and Ludgate, 2013). 

 Wearable Technology’s greatest potential outcome in education lies in its 

multitasking ability or productivity (Johnson et al., 2013). The possibility of a device that 

automatically sends information like email, text, connects to the Internet and performs 

tasks like a computer does all these tasks with gestures or voice commands, would help 

students and educators communicate more effectively.  

 

Augmented Reality 

3D online virtual environments and Augmented Reality on computers and on 

mobile devices have been tested in grades K-12 to enhance learning results in positive 

outcomes. Augmented Reality allows students to experience “virtual elements” in their 

physical world, thereby enhancing their “perception and interaction” with the real world 
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(Yoon & Wang, 2014). Several research papers concur that Augmented Reality is ideal 

for constructing learning scenarios and a great tool for applying cognitive principles to 

learning (Yoon & Wang, 2014; Dunleavy, 2014; Stehling & Schafer, 2014). 

 Instructional designers that applied Augmented Reality in the classroom, reported 

an increase in learning, motivation, engagement, interactivity and collaboration, where 

students’ academic success was due to “learning by doing” (Bouta & Paraskeva, 2013; 

Yoon & Wang, 2014; Dunleavy, 2014; Noor & Asce, 2011; Stehling & Schafer, 2014; 

Serkan, 2014; Wang et al., 2013). Further, Augmented Reality helps students understand 

complex topics such as math, geometry, and physics due to its ability to visually 

displaying “three- dimensional thinking” (Serkan, 2014) and “visualize the unseen” 

(Bouta & Paraskeva, 2013; Dunleavy, 2014). Moreover, instructors reported an 

improvement in learning for those students with behavioral or academic challenges, since 

AR’s flexiblibility is ideal for addressing individual learning needs and preferences 

(Wang et al., 2013). 

 

Google Glass 

Google Glass, a technology still being developed, promises great potential in 

higher education. The lightweight device, introduced to a select group of “explorers”, 

was launched in April 2012. Its specifications are similar to an average cell phone: runs 

on Android, Bluetooth integrated, 16GB flash storage, 1GB RAM, Wi-fi connection, 

microscope, and a 5 MP camera (Wheat & Bonilla-Warford, 2013). Glass is a wearable, 

hands-free device built to answer calls, take pictures, take video, send texts, post updates, 

do Google searches, and is able to integrate Augmented Reality. Although Google states 
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that Glass is not an Augmented Reality device, this is interesting because of its ability to 

turn AR on and off (Wheat & Bonilla-Warford, 2013; Pulley, 2014). 

Universities, such as the University of Southern California and Northeastern 

University, are exploring ways how Google Glass could benefit journalism and health 

related fields respectively (Pulley, 2014). Although Google Glass has all the possibilities 

for Wearable Technology and Augmented Reality, the device is still in development. 

Further, there are several matter of concerns such as invasion of privacy and the 

distraction of split-visual attention, where some argue that Glass could pose a danger 

while driving, similar to texting (Wheat & Bonilla-Warford, 2013).   

Nonetheless, the benefits of Google Glass outweighs many of the risks. John 

Pulley (2014) in his article, Exploring New Frontiers With Google Glass, tells how a 

professor of Journalism, from the University of Southern California, uses Glass to 

reexamine written articles, and tell a story using Wearable Technology  (p. 31). 

 

Cognitive Theory 

According to Alessi and Trollip (2001), the information-processing cognitive 

approach, attempts to decipher how we are able to perceive, encode, memorize, 

comprehend, learn, and apply information that comes through our senses (p. 19-20). 

Augmented Reality used in classrooms and museums, provided an “additional” layer of 

information allowing students to engage, interact, and collaborate on complex issues in a 

“hands-on” manner (Wang et al., 2013). However, in order to successfully integrate 

Augmented Reality in the classroom, Cognitive Load principles must be taken into 

account so not to overwhelm the user with unnecessary information that could threaten 
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the learner’s cognitive ability and affect the learning/transfer process, especially when 

using visual and textual information simultaneously (Taylor, 2013).   

 

Problem Statement and Research Questions 

Initial results from the literature review indicate that incorporating technology in 

the classroom can improve learning and academic status.  Further, inclusion of 

Augmented Reality on mobile devices has also proved in successful for the learning 

experience by providing over-imposed layers of information in the user’s physical world. 

Further it enhances “perception and interaction” with the real world (Yoon & Wang, 

2014). Wearable Technology, on the other hand, promises benefits in different areas of 

education due to its characteristics of being “portable and lightweight” (NMC The New 

Media Consortium, 2013). The implementation of mobile apps such as the “Mobile 

Educator: Flowers 101”, from Iowa State University, are already providing horticultural 

students with useful information when identifying plants. However, this and other apps 

reviewed do not offer instant “visual” plant identification; the user must still rely on 

visual cues from the plant in order to search for its characteristics.  As plants change 

throughout the season, the possibility of searching for the wrong information could result 

in planting shrubs and trees in the wrong season (Dirr, 1975). 

Based on the previous research, the main research question is, can emerging 

technologies such as Wearable Technology and Augmented Reality help horticulture 

students with the complex task of properly identifying plants? Can a Wearable device 

embedded with Augmented Reality reinvent teaching and learning using cognitive theory 
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principles to engage and motivate students? Additionally, the following questions also 

need to be addressed: 

1. Will the information provided via Augmented Reality help students form proper 

mental models and transfer their learning?  

2. Will this app prototype enhance active learning by helping students learn by doing 

and constructing their own learning? 

3. Can such device provide the right information to students without overwhelming 

them with unnecessary information? 

 

Methodology 

Although there are applications, for both tablets and mobile devices, for 

gardening there isn’t an app that does instant plant identification. This research involves 

building an app prototype, for Google Glass, which will provide the user with additional 

information about plants, utilizing a database and Augmented Reality. The student will 

snap a picture; Google Glass will identify the image and provide the student with the 

plant’s characteristics in an over-imposed layer through Google Glass’ lens. Additionally 

the student will have the option to speak her notes and share that information with her 

class via Google Hangout.  

The decision to build an app prototype for Google Glass is desirable for several 

reasons:  

1. Google Glass is a hands-free device, which allows users to share a “first-

person’s view of the experience” using voice commands (Voo, 2014).  

Google Glass In The Classroom



	   15	  

2. Google Glass’ method of delivering information “is simple, relevant, and 

current” (Google Developers, 2014). According to Cognitive principles 

and the Cognitive Load theory, when the right amount of visual and 

textual information is provided to the user, it will promote enhanced 

learning (Taylor, 2013; Alessi & Trollip, 2001).  

3. Google Glass became public in April of 2013, making it more accessible 

to everyone.  

4. Google Glass is compatible with several of Google’s applications such as 

Google+, Gmail, and Hangouts, among others. 

 

Conceptualization 

It is hoped that the Google Glass app will help Farmingdale State College 

Horticulture students better identify plants. Courses for plant identification are one of the 

most difficult in the horticulture major. There are many terms and characteristics students 

must learn for each plant such as texture, bark and stem, leaves, fruit, culture, cultivars, 

bud, stem, size, hardiness, diseases and insects, landscape value, plant morphology, leaf 

morphology, just to name a few. According to Michael Dirr’s “Manual of Woody 

Landscape Plants”, in order to successfully identify woody plants, or any other plant, “it 

is necessary for an individual to have a keen awareness (working knowledge) or 

taxonomic terminology and concise mental pictures of leaf, bud, stem, flower and fruit 

morphology” (p. xvi). However, what makes it even harder is that plants are constantly 

changing throughout the seasons. Students at Farmingdale State College use the 

“Teaching Garden”, a four-acre garden, maintained by faculty and students, to study and 
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learn everything related to plants. The Glass app will help with the difficult task of plant 

recognition by retrieving information from a database utilizing the image snapped by the 

student. 

With Glass’ help, students will be able to walk individually or in groups 

throughout the garden, snap pictures and being able to retrieve instant information about 

that plant. Further, students can speak their notes to the device and save them to a Google 

document.  Other options available are sharing the images and notes via Gmail and 

Google Hangout with other students, their professor or the whole class. The advantage of 

Google Glass is that students will be able to create their own learning experience as they 

walk around the garden, explore, snap pictures, speak and record their notes and share 

them with their class. This will help them associate text information with images and 

facilitate the transfer of learning of identifying plants.  

Although Google Glass is still an expensive item ($1,500 per device) and each 

class of twenty students plus the instructor would need one for the full experience, 

Google supports research in education by funding and awards such as the Google’s 

Faculty Research Awards. For such awards, Google provides funding to institutions that 

“support cutting-edge research in Computer Science, Engineering, and related fields” 

(Research at Google, n.d.). This prototype could be taken to the next level to develop the 

real application should Google determine the potential is present when applying to these 

grants. 

 

Google Glass In The Classroom



	   17	  

Software Review 

In order to build the prototype, a software capable of building prototypes specific 

for Google Glass was required and two application prototyping solutions were reviewed: 

UXPin (http://uxpin.com) and JustInMind (http://www.justinmind.com).  UXPin is a 

cloud, monthly-fee, browse-based wireframe prototyping tool that allows building mobile 

and responsive wireframes. JustInMind, on the other hand, is more robust software that 

can be downloaded with a perpetual license.  

 

UXPin 

 UXPin’s interface permits building mobile and responsive web prototypes via 

dragging and dropping elements to a canvas (Figure 1). Additional interactions can be 

added to each element such as Click, Double Click, Hover, and Key Press among others. 

Figure 1: UXPin interface allows drag-and-drop elements to a canvas. 
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Once	  the	  prototype	  is	  finished,	  UXPin	  publishes	  it	  to	  a	  browser	  and	  provides	  

the	  capability	  to	  review	  it	  and	  place	  comments	  (Figure	  2).	  The	  drawback	  for	  UXPin	  

is	  that	  layouts,	  created	  for	  Google	  Glass,	  share	  the	  same	  measurements	  as	  Websites.	  

When	  the	  prototype	  is	  published	  via	  browser,	  the	  prototype	  looks	  more	  like	  a	  

responsive	  site	  than	  a	  Google	  Glass	  app.	  	  	  	  

Figure 2: UXPin allows users to comment on published prototypes. 

 

JustInMind 

 JustInMind is an interactive wireframe prototyping tool for mobile apps, 

responsive Websites, and Google Glass. In addition to being available as a download for 

a perpetual license, JustInMind provides a full library of widgets specifically developed 

for Google Glass. Immersion and interactive cards are included with the right 

measurements, color, and fonts, making it easier to design the Google Glass prototype 

with the right dimensions (Figure 3).  Its greatest advantage is that the finished prototype 

Google Glass In The Classroom



	   19	  

not only can be viewed in a browser, but can also run inside a real Google Glass with all 

the interactions applied to it. 

Figure 3: JustInMind provides a wide library with Google Glass cards. 	  

 

Cognitive Design Principles 

 Several Cognitive Design principles were utilized when building the prototype. 

Alessi and Trollip describe cognitive information-processing theories strongly related to 

artificial intelligence and computer science, which attempt to describe how “information 

enters through our senses, becomes stored in memory, is retained or forgotten, and is 

used” (p. 19). The main goal designing this prototype, is taking into account Cognitive 

principles such as perception and attention, encoding of information, memory, 

comprehension, active learning, mental models, and transfer of learning. 

 Glass’ interface is made of “live” and “immersion” cards that get retrieved by 

swiping forward, back or taping the device. Live cards appear in the present section of 

the timeline by voice command (OK Glass) or by tapping the Glass’ touchpad located on 
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the right side (see Figure 4). Live cards represent ongoing tasks like viewing a map or 

controlling a music setting (Glass Developers, 2014).  

Figure 4: Live cards appear in the timeline by tapping Glass on the side. Source: 
https://developers.google.com/glass/develop/gdk/live-cards.  

	  
 Immersion cards on the other hand, take over the timeline and require the user’s 

full attention. For this prototype, live cards were utilized in order to keep the user’s 

attention fixed on their surroundings, while at the same time providing additional 

information. 

 

Perception and Attention 

Google Glass’ User Interface (UI) guidelines and templates ensure proper 

perception and attention. Google Developers provide standard card templates with a set 

color palette and typography, along with writing guidelines to ensure that the card 

regions, for content, remain uniform (Google Developers, 2014).  Special emphasis is 

placed on writing the content by keeping it brief and simple, and image placement is 

always located on the left or as a background.  However Google Glass card’s space for 
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content is limited and developers must do the best with less space (Figure 5). For 

successful perception and attention, the visual information must be easy to receive; the 

correct choice of fonts, font size, font color and images ease our perception; and 

positioning the important information along with images in a constant manner also serves 

to ease the perception (Alessi & Trollip, 2001). Google Glass design standards allows for 

a simple, yet powerful vehicle for information as it provides images and text 

simultaneously. 

Figure 5: Google Glass card template measurements to ensure uniform placement of images 
and content.  

	  
Encoding and Cognitive Load Theory 

Encoding and Cognitive Load theory are important aspects when designing for 

Glass.  Once the learner receives information, it must be encoded. Further, the Dual 

Coding theory suggests that by presenting images and text simultaneously, learning will 

be enhanced (Alessi & Trollip, 2001). However, the Cognitive Load theory warns about 

adding too much information with images, because “effectiveness of the instruction is 

lessened” (Taylor, 2013).  Since the Glass prototype will over-impose images and text on 
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the device’s prism, any text accompanying images describe only what is necessary for 

identifying the plant. 

 

Memory 

Alessi and Trollip attest that memory is affected by motivation: “a highly 

motivated learner presented with relevant information can learn under almost any 

conditions” (p. 23). Furthermore, Augmented Reality helps learners visualize “objects 

and phenomena” that are not visible in the real world, thus promoting a greater 

understanding and aid for the “recall of content” (Yoon & Wang, 2014). The Glass 

prototype includes Augmented Reality simulations through its cards that add “layers” of 

information to the real world. Doing this through its lense, allows the user to “visualize” 

concepts and associate them with the plant. Due to time constraints, implementing 

Augmented Reality is out of the scope of this project, however, Augmented Reality is 

possible with Google Glass by utilizing tools such as Layar (https://www.layar.com/), an 

app for iOS, Android, BlackBerry and Google Glass that makes it possible for images 

and text to “come to life” (Layar, n.d.). 

 

Comprehension 

Comprehension will be possible through image recognition.  The Glass prototype 

will identify a picture and provide all the information about the plant in a similar way to 

Google’s image search.  To accomplish this with Glass, there are a few emerging 

companies currently creating applications to accomplish this.  Blippar, 

(https://blippar.com/en/wearables), a company that specializes in apps for wearables, 
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built an augmented-reality image recognition app specific for Google Glass. Since 

Google Glass does not approve any facial/image recognition yet, this app must be 

installed separately from the Google Play store (Blippar, 2014).  

 

Active Learning 

Literature review also reveals that using Augmented Reality in the classroom 

increases academic achievement facilitating “learning by doing” (Bouta & Paraskeva, 

2013; Yoon & Wang, 2014; Dunleavy, 2014; Noor & Asce, 2011; Stehling & Schafer, 

2014; Serkan, 2014; Wang et al., 2013). In Mustafa Serkan’s study, students learning 

physics learned better using Augmented Reality as oppossed to those in a traditional 

classroom, as they were able to visualize abstract topics such as magnetism in a three 

dimensional fashion (2014). The Glass app prototype on the other hand, will allow 

students to create their own learning experience by walking independently or in groups 

through the garden, snapping pictures, taking notes by speaking to Glass, and sharing 

their findings with their class using Google Hangouts.  The prototype will also provide 

help and a link to a Website containing more information related to the plant, and the user 

will have control of content by swiping back, forward, and tapping the device. 

 

Mental Models 

As students are increasingly able to associate live plants through image 

recognition and information provided by the prototype, this should help them form 

correct mental models, a critical component for developing “knowledge and expertise” 

(Alessi & Trollip, 2001). The goal of this prototype is to assist horticulture students with 
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that mental model formation, where the information provided through the lens will act as 

a “conceptual model” and help students understand the many characteristics of a plant 

and be able to apply that knowledge in their field (Alessi & Trollip, 2001). 

 

Focus Group 

 A focus group consisting of two horticulture faculty members and three students 

tested the prototype. The main reason for using a small group is that each individual 

needs to wear Glass to get the full experience of the prototype and its interactions. 

Additionally, I provided them with a link to a browser with the prototype so they can 

review it to add their comments.  

A great advantage of choosing JustInMind to build the prototype is that I can run 

the app on Google Glass with my cell phone using an app called MyGlass. This app 

allows you to set up and manage Google Glass, and has a feature that lets you screencast 

your Glass display.  This helped me control the display on Glass using my phone and 

describe each step of the prototype to my focus group. 

 

Assessment From Focus Groups 

 My first focus group consisted of three horticulture students, one senior and two 

sophomores, one female and two males, all in their early twenties. We all met in my 

office on campus. Further, I ensured that Glass was added to the campus network. I gave 

the students a brief introduction to the prototype and the purpose of the study. For this 
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group I did not record the testing but I provided them with a link to the actual prototype 

where they could review it at a later time and place their comments. 

I met with my faculty group the following week. As with the student group, I 

ensured the Google Glass was properly working and connected to the campus Wi-Fi, 

informed them about the purpose of this study, the consent form, their rights and privacy. 

After that I proceeded to give them information about Glass, and presented a quick video 

tour to them so the device would not intimidate them. After that I allowed them to play 

with the Glass, taking pictures and sharing them by email. For this group, I did record the 

session in addition of sending them the JustInMind link, just in case they did not have the 

time to fill out comments due to their busy schedule. 

 

Introducing the Device 

The first step consisted of having both groups get familiar with the device; 

practicing voice commands such as “OK Glass”, swiping the touchpad back and forward 

to move cards within the timeline, and allowing them to adjust the prism for better view 

(Figure 6). Once they felt comfortable with the device, I proceeded to guide them on how 

to access the link to the prototype from Glass. The following video provides a brief 

introduction to Google Glass: https://www.youtube.com/watch?v=4EvNxWhskf8.  
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Figure 6: Google Glass parts explained. 

 

Selecting Links 

 Browsing the web and selecting a link can be challenging with Google Glass.  As 

illustrated in Figure 7, the user must use two fingers down on the touchpad, move the 

head around to pan, and use the round pointer to target links. Tapping the touchpad will 

select anything in the center of the screen (Google Glass, 2014). All three students 

quickly maneuvered this and were able to open the link for the prototype from Glass. 

Figure 7: Selecting links using Google Glass. 
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The Prototype 

 Figure 8 illustrates all the interactions in the sequence they appear both in Glass 

and in a browser.  The numeration represents the action the user would engage with 

Glass, i.e., swipe, tap, etc.  The reason the main content does not fill the whole 

background is due to the simulation scale set in JustInMind.  Any simulation for a 

Website or a mobile application must be set to 100%.  For Google Glass, however, the 

setting must be set to 70% so content displays properly on the device.   

Google Glass In The Classroom



	   28	  

Figure 8: Prototype interactions.  
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Prototype’s Actions 

 Ideally, all students and instructor(s) will wear Glass when walking in the 

gardens. When a student sees a plant she wants more information about it, the 

identification process will be as follows: 

1. With Glass on, the initial live card is “OK Glass.” At any point, when the user 

wants supplemental information, tapping the touchpad will take them to an action 

specific to that live card. For example, tapping on “OK Glass” the next action will 

be “Google.” Swiping the touchpad forward will move the live cards to the right 

of the timeline; swiping backwards, it will move the live cards to the left of the 

timeline. 

2. Next live card, “Google.” If user wants to Google something, the user would tap 

the touchpad. In this case, we swipe forward. 

3. “Record a video”, swipe forward. 

4. “Get directions”, swipe forward. 

5. “Take a picture”, this is the action we want, we tap the touchpad. 

6. The student snaps a picture of the plant. The student then taps at the picture to see 

what options are available for that picture. 

7. First option is “Send.” In a real application, if students tap on “Send”, Glass will 

provide the list of contacts from Gmail and students can choose whom to send the 

picture. However, this prototype forwards to the next live card. 

8. “Share.” The app would allow the student to share the picture through Twitter, 

Facebook, or any contact or group set up in Google+.  This is what the student 
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would use to share the image with the whole class, regardless where everyone is 

in or out of the garden. The prototype forwards to the next live card. 

9. “Identify.” The student taps the touchpad to bring up information that identifies 

the plant from the picture. The real application would use tools such as Blippar, a 

platform “for image and object recognition, identifying objects in the physical 

world by comparing them to data in the digital world” (Blippar, 2014). The data 

would be a plant database either made in house or one such as the Cornell’s 

University Woody Plants Database. 

10.  Glass would match the image to a database and begin retrieving characteristics 

for that specific plant such as leaves, foliage, fruit, cultivars, etc. 

11.   Swipe forward for next slide of information specific to the plant. These slides 

contain an image on the left and brief text about the plant, taking into account the 

Cognitive Load Theory of not overwhelming with text. 

12.  Swipe forward for next slide of information.   

13. Swipe forward or backwards to retrieve or share information. During these slides, 

the student can tap forward or backward to retrieve information at her own pace. 

The real application would have the capability for the user to tap at any of these 

cards and being able to email and share them with the rest of the class. 

14. When the student is ready to take notes, at any moment the student may begin 

dictating notes with the command “OK Glass, take notes.” Student begins 

speaking and her notes will be saved to a Google Word document.  When done, 

these notes can me emailed or shared with the class via Google Hangout.  The 

advantage for this approach is that students have both hands free to maneuver the 
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plant and any video or spoken notes are from the student’s first point of view 

perspective. Further, the class can connect via hangout and share their learning 

regardless where everyone is located in the Teaching Gardens or anywhere. 

Slides 15, 16, and 17 are for sharing, emailing, and communicate via Hangout 

respectively.  The last slide will take the student to the database’s website with 

more information about the plant being reviewed. 

 

Video Demonstration of Google Glass App Prototype 

 In the following YouTube video, I explain how the app prototype would work in 

the garden: https://www.youtube.com/watch?v=7lBGQJOkkFY.  The student is at the 

Teaching Garden and she is wearing Glass. By using the mobile app MyGlass, I am able 

to screencast what she sees through Glass on my mobile phone and describe each 

interaction that happens with the app prototype. The link to the actual prototype is 

http://bit.ly/1ASitm7.  

Analysis 

 To analyze qualitative data from both focus groups, I compiled the information in 

an Excel sheet located at http://bit.ly/15g25ia. Following the Grounded Theory of 

qualitative research, I compared all the comments and transcripts and grouped them in 

four main categories: device, suggestions, application, and database. The Grounded 

Theory suggests that constantly comparing results leads to “tentative categories” 

(Merriam, 2009). The core category in which all other categories are related is 

“database.” Both students and faculty concurred that the success of this application, 

depends greatly in the level of information stored in the database. 
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Findings 

 After each group reviewed the prototype, overall they gave positive feedback 

about the app prototype, but they also pointed out possible drawbacks and suggestions.  

Neither group seemed not to mind trying to access the link from Glass or waiting until we 

got successfully connected to the campus Wi-Fi. The general consensus was that this 

could be a great tool to help with the difficult task of identifying plants. The fact that they 

could walk around snapping pictures and getting all the information provided directly to 

them is something that could help in their learning.  

 

Device 

 Students and faculty provided feedback not related to the application but about the 

device per se. Student “1” pointed out that taking pictures outside at different times of 

day could affect the quality of the image and therefore, its identification: “Taking a 

picture outside in various lighting can be difficult. This is not an issue of the application, 

but of google glass [sic].” We also walked to the gardens and students snapped some 

pictures.  They concluded that perhaps wearing a baseball hat might help with excessive 

sunlight. 

 Student “2” on the other hand, pointed out about how speaking to Glass when 

taking notes could interfere with the instructor’s voice as he lectured the class, or how 

this action could bother other classmates: 

    “I think speak would be perfect for going back and studying on one's own.  One 
concern when talking about identification of trees and shrubs is that, it is hands on, 
and in the case of Farmingdale Woody plants classes, the professor will walk 
students around to easy plant and verbally and tactile point out identification 

Google Glass In The Classroom



	   33	  

features. If I was trying to use the speak function during a lesson, I might be 
picking up the professor's words or I might be talking over them, which would also 
put me at risk of distracting fellow students. If I was using the speak function apart 
from the group, I would imagine this would be a good way to compare notes 
(especially the pics [sic] 
 and their ID) with other students or colleagues in the field.” 

 
Student “3” and faculty “1” both expressed difficulty wearing the device over glasses, 

while faculty one commented about Glass capability of identifying a plant by taking a 

picture from a distance of twenty feet. Although Glass’ camera is capable of taking good 

quality pictures, the application is meant to take pictures of plants at a close range. 

Faculty “1” on the other hand, stresses the importance of the hardware 

in providing an image with a good resolution.  For this application it will be 

strongly recommended to take pictures at a close range in order to maximize a 

positive identification. 

Faculty 1: 

    “Concerns about the image identification, limitations of the camera recognizing 
similarities of two different trees.  Plants may look alike but are different species. 
The first concern was about the image from the tree, whereas the identification may 
work better from a close up.  Also if it can work as asking information, like an 
archive where the student says "Pine needle" and the device will provide all the 
information about pine needles.  So many plants, it's like a hierarchy, it's a 
decision-making matrix where you start from the more broad characteristics of a 
plant and narrowing it down for proper identification: is it a needle conifer, is it a 
scale needle conifer; OK, is a needle leaf conifer, are the needles attached 
individually or in grouse of two or three…if they are individually, they could be a 
spruce, it could be a fur, it could be a hammer and if they are attached in bundles, 
then it has to be a pine… OK, now that I know is a pine, is it a two-needle pine, a 
two-needle pine, or a five-needle plant… It goes from brad to narrow, and it 
follows a process identifying the plants.” 
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Suggestions 

  Student “1” provided a suggestion that could better help properly identifying 

plants. By including the plants’ exact location in the garden using GPS, there is a better 

chance that the device will search for the right information in the database, thus reducing 

errors: 

    “If including the EXACT (I emphasize this because many plants are relatively 
close together) GPS location of the plant can be done, it can be easier to study. 
Taking a picture of a tree has been logged in the database can lead back to a plant 
without a doubt is the correct plant due to its location. However, it cannot be so 
narrowly defined to the space of a tree or a bush, it could be problematic, 
identifying a number of plants in one area, or the plant as something it is not.” 

 
Faculty “1” also expressed the potential for this application in 

enhancing learning, “Definitely Glass will help students construct their own 

learning.  Right now I have my students build study-sheets with Word and 

PowerPoint, and taking pictures.  But with this device they can take a picture 

of the plant and make their own database, and walk with their hands free while 

managing the plants, building their own, individualized information.” He 

further mentioned the fact that the information presented in Google Glass for 

plant identification is the right length for students to learn: “Today students 

learn in sound bites, so they are used to learn in snippets.  The way Glass 

presents the information in small pieces is perfect for them to learn.” These 

comments support the objective of providing a tool to horticulture students that 

will help them in learning by applying Cognitive Design principles in its 

design. Glass’ succinct content and wearable ability allows for enhancing 

learning. Another suggestion was to include live cards such as “Quiz Me”, so 
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students can reinforce what they’ve learned using a picture and providing some 

sort of quiz they can tap or speak their answers. 

 

Application 

 Regarding the application, student “1” and “2” inquired about its ability 

to include pre-loaded contacts, or what additional application to use in order to 

send or share images and notes.  While the prototype only showed the live 

cards for “Share”, “Email”, and “Hangout”, Google Glass uses contacts stored 

in Gmail for these three features.  The instructor will set up a group for the 

class from his desktop with students and instructor’s emails. When the student 

taps at the card “Share”, Glass will allow for choosing which contact to send it 

to. 

 Student “1” commented while testing the device that this could easily 

one day be a “switch from text books.” Her final comment was regarding the 

plant’s identification cards. Bringing up information with a real picture and 

botanical drawing “can be helpful.” More cards illustrating the different phases 

plants go throughout the season, as well as any possible disease, fungi, or other 

health related issue should also be incorporated into the application.  The more 

comprehensive the information included in the database, the better chances of 

positively identifying the plant, and the better chance for a successful transfer 

of learning. 
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Database    

 Both students and faculty stressed how important the database is in 

order for this application to be successful. In addition of including a good 

amount of images for plant identification, the hardware must also be able to 

deliver images with good resolution.  

 Student “1” pointed out that the database must include images beyond a 

healthy plant. Conditions such as fungi, seasons, or morphological changes can 

make plants of different species look alike and therefore provide a wrong 

identification. Student 3 concurred as well. 

Student 1:  

    “I agree that it can be hard to ID some plants, especially if the database only has 
healthy leaves/needle, or if the database has a picture taken in low lighting and 
cannot match up the color to your picture taken in bright light, or the juvenile parts 
of one plant look like the adult parts of a different one.  This was why I was asking 
what database(s) would be used? You would want as many sources possible, but, 
due to my above concerns, what if you just didn't end up with the correct match?” 

 

Student 3:  

    “A legit concern about pulling up information from the right database.” 
 

Finally, Faculty “2” also mentioned in his comments regarding a 

comprehensive database, as well as good picture resolution for a proper 

identification. 

Faculty 2:  

    “I think the concept and the idea is good; it's just a matter of how powerful the 
database is.” 
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    “It also would be great if the device could hook up with a database such as 
Yukon Plant database, and being able to access it anywhere, not only at the 
Teaching Gardens in Farmingdale.” 
    “It could be really beneficial if the database is complete and the device to be 
powerful enough to take a picture and identify the plant.  You need to get closer to 
a leaf in order to positively identify. Taking video if comments like "I think this is a 
maple", and then you go narrow it down with more pictures and comments 
videotaped.” 
    “The bigger the database, the more accurate the identification.  It could be the 
same species but plants have different morphology.” 

 

Conclusion 

The purpose of this research study was to determine whether Wearable 

Technology and Augmented Reality could be incorporated in the classroom, particularly 

in horticultural studies in order to enhance learning. The goal was to find out if Google 

Glass could help horticultural students with the difficult task of identifying plants. 

A Google Glass application prototype capable of running in Google Glass was 

built using JustInMind software and tested by two faculty members and three 

horticultural students, capturing in writing or recording their reactions, comments, 

criticisms, and suggestions. All five concurred in four key findings: a) device (picture 

quality, lighting, voice interference, difficult for people who wear glasses); b) suggestions 

(add GPS location of plants, “Quiz Me”); c) application (contacts, both image and text 

are useful); and d) database (the database to be used for image recognition must be very 

comprehensive).  
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Research Questions 

The Google Glass app prototype successfully answered the following main 

research questions: Can emerging technologies, such as Wearable Technology and 

Augmented Reality, help horticulture students with the complex task of properly 

identifying plants? Can a Wearable device, embedded with Augmented Reality, reinvent 

teaching and learning utilizing cognitive theory principles in order to engage and 

motivate students? This app has the potential of helping horticultural students with the 

process of identifying plants by providing an extra layer of information to the physical 

world through Glass’ prism. Additionally, applying Cognitive Design principles, students 

take advantage of Glass’ clear and succinct design, where only enough information is 

given to them, which helps them memorize the terms and to associate such terms with the 

plant. 

Further, these secondary questions were also addressed: 

1. Will the information provided via Augmented Reality help students form proper 

mental models and transfer their learning? By displaying information with 

additional images, Glass can help students form proper mental models through the 

device’s capability of image recognition. Because Glass provides several images 

accompanied by brief definitions, the students’ learning experience will be 

reinforced and will help them remember these concepts at a later time. 

2. Will this app prototype enhance active learning by helping students learn by 

doing and constructing their own learning? Students have the ability of 

constructing their own learning as they walk through the garden. By snapping 

pictures and having Glass delivering additional information, while speaking their 
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notes, students are empowered to build their own learning. As stated in the 

literature review regarding Augmented Reality facilitating “learning by doing,” 

Glass similarly has the potential of helping horticultural students learn by doing. 

Students will have the opportunity to walk through the garden in groups or by 

themselves, and begin constructing their learning experience by compiling 

information at their own pace. Through image recognition and speech commands, 

the student will be able to construct their own database as they compile their 

information. 

3. Can such device provide the right information to students without overwhelming 

them with unnecessary information? As described by one of the faculty members 

from the test group, Glass interface provides just enough information to students 

for them to learn and remember plant’s characteristics. According to the 

Cognitive Load theory, if too much information is provided to the user the 

learning process is threatened. Glass’ established guidelines for content and 

design are perfect for students to memorize the concepts. 

 

This project is only an example of the many possibilities for Wearable Technology 

and Augmented Reality. As Google Glass or other wearable device becomes more 

popular within the next three to five years, it is vital to start exploring how it can be 

incorporated into education.  
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Future Research 

 Both students’ suggestions of adding a Quiz Me” card and adding GPS location 

will be included in the final Glass application. The “Quiz Me” live card would choose an 

image randomly from the database and ask students questions about what they learned so 

far. This approach will help to quiz students who used Glass as opposed to those who did 

not and compare their learning. To enable identifying plant information via GPS location, 

I would add QR Codes with the latitude and longitude coordinates.  Glass would scan the 

QR code and will be better able to provide the exact information based on those 

coordinates. 

The second item for future research is submitting this proposal to several 

conferences such as the SUNY Conference on Instruction and Technology (CIT 2015) 

and HighEdWeb 2015, as well as submitting it to Google Research.  Any grant money 

received could then be used to hire another programmer to fully implement the prototype. 
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Appendix A 

Google Glass App Prototype YouTube Video Explanation 

	  
Figure 9: Minute 48, explaining how I can see Google Glass through my phone. 

Figure 10: Minute 58, explaining how to start with the Google Glass app. 
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Figure 11: Minute 1:16, when Glass takes a picture of the plant. 

Figure 12: Minute 1:25, when user taps on "Identify." 
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Figure 13: Plant's images and characteristics being by the application. 

Figure 14: Final step in the application, the database. 
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Appendix B 

PROPOSAL FOR RESEARCH INVOLVING HUMAN 

SUBJECTS 

 
SUNY Institute of Technology 

100 Seymour Road 
Utica, New York 13502 

Principle Investigator 

Name  Sylvia E. Navarro Nicosia 
Email address navarrs@sunyit.edu 
Phone   (516) 971-4069 
 
List of collaborators            
 
Date completed CITI training (required)         
https://www.citiprogram.org 
 
Please complete the following and return this form to the IRB committee via 
humansubjects@sunyit.edu. You may also direct any questions you have to this 
same e-mail address. Note that grant proposals for research involving human 
subjects must be reviewed and approved by the committee before submission to 
the funding agency. 

1. Title of proposal 
 
A Roadmap for Using Google Glass to Transform the Teaching and Learning 
Experience. 

2. Objectives of Research Study 
Provide a summary statement of the proposal including the generic problem 
or question to which the study is addressed (not specific hypothesis or 
procedures) written in language understandable to a layperson.  

 
Emerging technologies are changing instructors’ teaching and students’ learning. 
Among those technologies, Wearable Technology and Augmented Reality have 
been tested with students in grades K -12 with promising results in learning, 
motivation, engagement, and transfer of learning, among other cognitive 
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principles.  My intent is to build an app prototype for a wearable device, geared to 
faculty and undergraduate students majoring in Horticulture.  
 
My main objective is to find out how Wearable technology can reinvent teaching, 
learning, and engagement among students. My research will mainly be on 
Google Glass and its potential pedagogical value, as well as its disadvantages. 
 
My study consists of creating an app prototype for Google Glass geared to 
students in Horticulture. At Farmingdale State College, Horticulture major 
students go to the Teaching Gardens to learn about the plants.  Students spend 
some time drawing a specific plant in their notebooks writing their specifications. 
The whole class hour is spent searching for the plant, drawing, searching for their 
characteristics either from a textbook or using an iPad. 
 
The Google Glass app can be utilized to enhance the learning process: The 
student takes a picture of the plant and the app will do a recognition similar to 
face recognition, where all the retrieved information about that plant will pop up 
on the screen.  The student reviews the information, snaps a picture, and saves it 
in a Google Document for class sharing.  Additionally, the student can take 
videos with additional comments as she analyzes the plant, which also will be 
stored in the class Google Drive.  Although everyone is doing the plant research 
individually at different parts of the garden, the class is connected through 
Google+ Hangout and all are sharing and discussing with classmates and the 
instructor what they are seeing in real time.  The advantage of doing this via 
Google Glass instead of using an iPad is that students are hands-free to 
multitask in observing, categorizing, sharing, and learning in a collaborative 
environment.  
 
I would like to know if students would retain that information, be motivated, and 
have the same transfer of learning as if the instructor gave the same lesson 
without Google Glass. 
 
Research Questions: 
1. Can this approach grab students’ attention and maintain it throughout the 
class the same, or better than a regular lesson? 
2. Students see layers of information displayed via Augmented Reality as 
they examine a plant. Is this double exposure of information too much or effective 
for learning? 
3. Will the Google Glass environment foster a collaborative, learning 
environment?  
4. Will the information provided via Augmented Reality help students form 
proper mental models?  
5. Will this app prototype enhance active learning by helping students learn 
by doing, in this case, by observing the plant and getting all its information in real 
time? 
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6. Teaching the lesson via Google Glass, can all students learn at the same 
pace? 
 

3. Subjects 
a. Describe the population your research will encompass and how 

you will identify and recruit research subjects.  Include the 
number of subjects in this study. 

A focus group consisting of an instructor and three students 
majoring in Horticulture randomly selected. All participants must be 
18 years old to be eligible. 

b. Describe the potential risks to research subjects. 
Potential physical risk:  

None. 
Potential psychological risk:  

None. 
Potential social risk:   

None. 
Potential legal risk:  

None. 
Other potential risks:  

A possible inconvenience may be the time it takes to complete the 
study. 

c. Describe measures taken to protect the human rights of research 
subjects. 

An informed consent will be given to all participants prior the study 
using the online platform Wufoo forms.  Upon submission, the user 
will get a copy of the form with the Focus Group Consent 
embedded. Another form will be provided at the end of the study 
that will collect qualitative and quantitative feedback about the 
Google Glass app.  This information can only be accessed with the 
researcher’s username and password to Wufoo forms. No personal 
identifiable information will be asked other than the class taught 
(instructors), major, student status (freshmen, sophomore, etc.), 
and email address.  Email address will be kept confidential and 
subjects’ identities will not be disclosed. 
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4. Procedures 
In this section, please provide a description of the procedures to be 
followed during the course of the investigation. Research involving risks 
to subjects may be performed by faculty only in those cases where 
the IRB is satisfied that the benefits of the research warrant the level 
of risk involved. 

a. Procedures followed by the researcher, including procedures that 
maintain confidentiality and mitigate harm to subjects. 

A consent form will be provided online prior the study and an app 
feedback survey online at the end of the study.  For both forms, an 
online form platform called Wufoo will be used.  This platform 
allows the storage and retrieval of submitted information using the 
researcher’s username and password. The focus group session will 
be held on Google+ video chat and it will be recorded using online 
cloud meeting platform Zoom.us. This information will not be public.  

b. Experiences of research subject during participation in the 
experiment or study 

Subjects will be provided with a brief introduction about the study 
and the Google Glass app. Then they will review the app online 
using prototype platform JustInMind.  I will ask them feedback on 
user experience and usability.  

c. Instructions given to research subjects 
Review information with researcher about the app. Follow provided 
link to review the Google Glass application, and how it can be used 
to enhance teaching and learning. 

d. The nature of the tasks they are required to perform 
Participants will be asked to review the Google Glass app and 
discuss it.  At the end of the study, they also will be provided with a 
feedback survey about the app. 

e. Informational or interpersonal feedback that subjects receive 
during procedure 

The Google Glass app has the potential of making plant 
classification more efficient while enhancing the teaching and 
learning experience. 

f. Total time required for participation 
The study will last about half hour to a maximum of 45 minutes. 

g. Locale of the experiment 
An online focus group using Google+ video chat. 
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h. Debriefing Procedures 
I will remind participants that their feedback is confidential and no 
names will be used in the study. Feedback submitted is confidential 
and password-protected. 
 

i. Describe the type of analysis you will perform on your research 
data.  

Qualitative information from the recorded session will be rewritten 
and the Grounded theory will be used, where the data will be 
compared with all participants in order to form categories. Data 
from the study will help determine whether Google Glass has 
potential as a pedagogical tool in Horticulture studies. 

5. Consent 
A copy of the consent form given to each subject must be attached. 
The consent form may contain the following information or you may 
choose to use the attached consent form template.  

a. Objectives of the experiment 
This section may resemble #3 above, but need not reveal any information 
that would undermine the validity or obviate the effectiveness of the 
experimental procedures. 
 
The purpose of this study is to find out how Google Glass can enhance the 
teaching and learning experience. 

b. Procedures 
This prototype will be shown to a focus group at the undergraduate level in 
order to test the prototype for usability and engagement, observing their 
reactions and get their feedback about the app as a possible tool for 
enhancing learning. Participants must be 18 old. 

c. Risks and Benefits of Participation 
We believe there are no known risks associated with this research study; 
however, a possible inconvenience may be the time it takes to complete the 
study. 

d. Potential Benefits 
You will not receive anything for taking part in this study. However, your 
feedback will help shape the future of Wearable technology in education. 

e. Informed Consent 
An informed consent will be given to all participants prior the study using the 
online platform Wufoo forms.  Upon submission, the user will get a copy of 
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the form with the Focus Group Consent embedded. The researcher’s contact 
information is embedded in the consent form. 

f. Withdrawal Option 
• You do not have to participate in the focus group if you do not want to. 
• You can choose to answer only some of the questions. 
• You can leave the focus group at any time. 

g. Date and signature of the subject  
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Appendix C 

Consent Form 

 
Title of Study: A Roadmap for Using Google Glass to Transform the Teaching 
and Learning Experience. 
Principal Investigator: Sylvia E. Navarro Nicosia 
 
What is the purpose of this study?  
You are being asked to participate in a research study about testing an app 
prototype for Google Glass. The purpose of this study is to find out how Google 
Glass can enhance the teaching and learning experience. 
 
If I choose to participate in a focus group, what will happen? 
If you agree to take part in this study, you will be asked to attend a Google+ 
video chat session, review the Google Glass app prototype online, discuss the 
prototype, and fill out a survey at the end. 
 
The study will take place over a Google+ video chat session where a brief 
introduction to the prototype will be presented.  Following a link to the actual 
prototype will be provided. Then a discussion about the app will be held.  
Finally, a survey will be provided at the end.  Zoom.us, an online platform for 
cloud meeting and video conferencing, will be used to record the session. 
  
Details: 
• You will participate in a discussion with 3-6 other community members. 
• The discussion will last approximately 45 minutes. 
• A discussion leader will ask questions about your thoughts on the app. 
• You can ask for clarification at any time. 
• You can ask questions of your own at any time. 
 
If I choose not to participate, or change my mind, what should I do? 
• You do not have to participate in the focus group if you do not want to. 
• You can choose to answer only some of the questions. 
• You can leave the focus group at any time. 
 
What are some general things you should know about this research 
study? 
• Your participation is completely voluntary.  
• You may refuse to participate—for any reason—without penalty.  
• The purpose of this research is to gain knowledge on how Google Glass 
can enhance teaching and learning. 
• You will be given a copy of this consent form prior the study.   
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• If you have any questions, please email the researcher at 
navarrs@sunyit.edu or seng_11714@yahoo.com.  
 
Who will take part in this study? 
College students and educators. Subjects must be at least 18 years old to 
participate. 
 
What are the possible risks involved from being in this study? 
We believe there are no known risks associated with this research study; 
however, a possible inconvenience may be the time it takes to complete the 
study. 
 
How will your privacy be protected? 
The researcher will analyze data from this study. No individual participant will 
be identified or linked to the results. Study records, emails, recording sessions, 
including this consent form signed by you, will be kept in a secure location and 
accessed only with the researcher’s username and password. The results of 
this study will be presented at the researcher’s thesis defense and published; 
however, your identity will not be disclosed. All information obtained in this 
study will be kept strictly confidential. Access to files will be restricted to the 
researchers. The information from the recordings will be destroyed three years 
after the closing of this study. 
 
Will you receive anything for being in this study? 
You will not receive anything for taking part in this study. 
 
What if you have questions about this study? 
You have the right to ask, and have answered, any questions you may have 
about this research. If you have questions, complaints, concerns, you should 
first contact the researcher listed on the first page of this form.  
 
Consent to Participate in a Research Study 

 
I have read the above information, and have received answers to any questions 
I have asked. I freely consent to take part in the study.  

 
 
Participant Name 
 
 
 
 
Participant Signature                                         Date 
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Appendix D 

FORM	  A-‐1	  
SUNY Institute of Technology 

Request for Expedited Review of Research Certification Form 

	  
Research	  activities	  that	  (1)	  present	  no	  more	  than	  minimal	  risk	  to	  human	  subjects,	  
and	  (2)	  involve	  only	  procedures	  listed	  in	  the	  allowable	  categories	  of	  research	  may	  
be	  approved	  by	  the	  IRB	  through	  the	  expedited	  review	  procedure.	  Activities	  listed	  
should	  not	  be	  deemed	  to	  be	  of	  minimal	  risk	  simply	  because	  they	  are	  included	  on	  the	  
list.	  	  Inclusion	  on	  the	  list	  merely	  means	  that	  the	  activity	  is	  eligible	  for	  review	  
through	  the	  expedited	  review	  procedure	  when	  the	  specific	  circumstances	  of	  the	  
proposed	  research	  involve	  no	  more	  than	  minimal	  risk	  to	  human	  subjects.	  
	  
Use	  this	  form	  to	  indicate	  the	  category	  of	  research	  which	  you	  think	  may	  qualify	  
for	  expedited	  review.	  	  Follow	  the	  instructions	  and	  submit	  the	  completed	  form	  
and	  any	  other	  required	  documents	  electronically	  to:	  IRB@sunyit.edu.	  
	  
	  
Researcher	  or	  Faculty	  Member	  Name	  –	  Sylvia	  E.	  Navarro	  Nicosia	  
	  
Student	  Researcher	  Name	  –Sylvia	  E.	  Navarro	  Nicosia	  
	  
Title	  of	  Proposal	  –	  A	  Roadmap	  for	  Using	  Google	  Glass	  to	  Transform	  the	  Teaching	  
and	  Learning	  Experience	  
	  
	  
INSTRUCTIONS:	  
1.	  	  Please	  answer	  the	  three	  Expedited	  Review	  Criteria	  questions	  by	  placing	  a	  
checkmark	  in	  the	  appropriate	  boxes.	  
2.	  	  Identify,	  by	  checkmark,	  the	  Expedited	  Review	  Category	  that	  applies	  to	  this	  
research	  activity.	  
3.	  	  Complete	  and	  attach	  Form	  A-‐2	  Proposal	  for	  Research	  Involving	  Human	  
Subjects	  (see	  Form	  A-‐2-‐1	  for	  proposal	  instructions).	  
4.	  	  Complete	  and	  attach	  Form	  A-‐3	  Consent	  Form.	  
	  
EXPEDITED	  REVIEW	  CRITERIA	  
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1.	  	  The	  research	  is	  no	  more	  than	  minimal	  risk.	  
	   X☐YES	   ☐NO	  
2.	  	  The	  research	  is	  not	  classified.	  
	   X☐YES	   ☐NO	  
3.	  	  Identification	  of	  the	  subjects,	  and/or	  their	  responses	  might	  reasonably	  place	  
them	  at	  risk	  of	  criminal	  or	  civil	  liability	  or	  may	  be	  damaging	  to	  the	  subject	  (s)	  
financial	  standing,	  employability,	  insurability,	  reputation	  or	  be	  stigmatizing.	  
	   ☐	  YES	  (If	  YES,	  have	  reasonable	  and	  appropriate	  protections	  been	  
implemented	  so	  that	  risks	  related	  to	  invasion	  of	  privacy	  and	  breach	  of	  
confidentiality	  are	  no	  greater	  than	  minimal?)	  
	   X☐	  NO	  (If	  NO,	  the	  research	  is	  not	  eligible	  for	  expedited	  review.)	  
	  
ELIGIBLE	  CATEGORIES	  
	  
☐	  1.	  	  Clinical	  studies	  of	  drugs	  and	  medical	  devices	  only	  when	  condition	  (a)	  or	  (b)	  is	  
met.	  
	   (a).	  Research	  on	  drugs	  for	  which	  an	  investigational	  new	  drug	  application	  (21	  
CFR	  Part	  312)	  is	  not	  	  required.	  	  
	   (b).	  Research	  on	  medical	  devices	  for	  which:	  
	   	   (1).	  an	  investigational	  device	  exemption	  application	  (21	  CFR	  Part	  
812)	  is	  not	  required;	  or,	  	  
	   	   (2).	  the	  medical	  device	  is	  cleared/approved	  for	  marketing	  and	  the	  
medical	  device	  is	  being	  	   	   used	  in	  accordance	  with	  its	  cleared/approved	  
labeling.	  
	  
☐2.	  	  Collection	  of	  blood	  samples	  by	  finger,	  heel,	  or	  ear	  stick,	  or	  vein-‐puncture	  as	  
follows:	  
	   (a).	  From	  healthy,	  non-‐pregnant	  adults	  who	  weigh	  at	  least	  110	  pounds.	  	  For	  
these	  subjects,	  the	  	   amounts	  drawn	  may	  not	  exceed	  550ml	  in	  an	  8	  week	  period	  
and	  collection	  may	  not	  occur	  more	  	  frequently	  than	  2	  times	  per	  week;	  or	  
	   (b).	  From	  other	  adults	  and	  children	  considering	  the	  age,	  weight,	  and	  health	  of	  
the	  subjects,	  the	  	   collection	  procedure,	  the	  amount	  of	  blood	  to	  be	  collected,	  and	  
the	  frequency	  with	  which	  it	  will	  be	  	  collected.	  	  For	  these	  subjects,	  the	  amount	  drawn	  
may	  not	  exceed	  the	  lesser	  of	  50	  ml	  or	  3	  ml	  per	  kg	  	   in	  an	  8	  week	  period	  and	  
collection	  may	  not	  occur	  more	  frequently	  than	  2	  times	  per	  week.	  
	  
☐	  3.	  	  Prospective	  collection	  of	  biological	  specimens	  for	  research	  purposes	  by	  
noninvasive	  means.	  
	  
☐	  4.	  	  Collection	  of	  data	  through	  noninvasive	  procedures	  (not	  involving	  general	  
anesthesia	  or	  sedation)	  routinely	  employed	  in	  clinical	  practice,	  excluding	  
procedures	  involving	  x-‐rays	  or	  microwaves.	  	  Where	  medical	  devise	  are	  employed,	  
they	  must	  be	  cleared/approved	  for	  marketing.	  	  (Studies	  intended	  to	  evaluate	  the	  
safety	  and	  effectiveness	  of	  the	  medical	  device	  are	  not	  generally	  eligible	  for	  
expedited	  review,	  including	  studies	  of	  cleared	  medical	  devices	  for	  new	  indications.)	  
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☐	  5.	  	  Research	  involving	  materials	  (data,	  documents,	  records,	  or	  specimens)	  that	  
have	  been	  collected	  or	  will	  be	  collected	  solely	  for	  non-‐research	  purposes	  (such	  as	  
medical	  treatment	  or	  diagnosis).	  	  (NOTE	  –	  some	  research	  in	  this	  category	  may	  be	  
exempt	  from	  the	  HHS	  regulations	  for	  the	  protection	  of	  human	  subjects	  (45	  
CFR	  46.101	  (b)	  (4)).	  	  This	  listing	  refers	  only	  to	  research	  that	  is	  not	  exempt.)	  
	  
X☐	  6.	  	  Collection	  of	  data	  from	  voice,	  video,	  digital,	  or	  image	  recordings	  made	  for	  
research	  purposes.	  
	  
X☐	  7.	  	  Research	  on	  individual	  or	  group	  characteristics	  or	  behavior	  (including,	  but	  
not	  limited	  to,	  research	  on	  perception,	  cognition,	  motivation,	  identity,	  language,	  
communication,	  cultural	  beliefs	  or	  practices,	  and	  social	  behavior)	  or	  research	  
employing	  survey,	  interview,	  oral	  history,	  focus	  group,	  program	  evaluation,	  human	  
factors	  evaluation,	  or	  quality	  assurance	  methodologies.	  	  (NOTE	  –	  some	  research	  in	  
this	  category	  may	  be	  exempt	  from	  the	  HHS	  regulations	  for	  the	  protection	  of	  
human	  subjects	  (45	  CFR	  46.101	  (b)	  (4)).	  	  This	  listing	  refers	  only	  to	  research	  
that	  is	  not	  exempt.)	  
	  
☐	  8.	  	  Continuing	  review	  of	  research	  previously	  approved	  by	  the	  convened	  IRB.	  
	   (a)	  Where:	  
	   	   (1)	  The	  research	  is	  permanently	  closed	  to	  the	  enrollment	  of	  new	  
subjects.	  
	   	   (2)	  All	  subjects	  have	  completed	  all	  research	  related	  interventions;	  
AND	  
	   	   (3)	  The	  research	  remains	  active	  only	  for	  long	  term	  follow	  up	  of	  
subjects;	  OR	  
	   (b)	  	  Where	  no	  subjects	  have	  been	  enrolled	  and	  no	  additional	  risks	  have	  been	  
identified;	  OR	  
	   (c)	  Where	  the	  remaining	  research	  activities	  are	  limited	  to	  data	  analysis.	  
	  
☐	  9.	  	  Continuing	  review	  of	  research,	  not	  conducted	  under	  an	  investigational	  new	  
drug	  application	  or	  investigational	  device	  exemption	  where	  categories	  two	  (2)	  
through	  eight	  (8)	  above	  do	  not	  apply	  but	  the	  IRB	  had	  determined	  and	  documented	  
at	  a	  convened	  meeting	  that	  the	  research	  involves	  no	  greater	  than	  minimal	  risk	  and	  
no	  additional	  risks	  have	  been	  identified.	  
	  
	  
	  
	  
	  
FOR	  IRB	  USE	  ONLY	   YES	   NO	   N/A	  
Risks	  to	  participants	  are	  minimized	  by	  using	  procedures	  which	  are	  
consistent	  with	  sound	  research	  design	  and	  do	  not	  unnecessarily	  expose	  
participants	  to	  risk.	  

☐	   ☐	   ☐	  
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Risks	  to	  participants	  are	  minimized	  whenever	  appropriate,	  by	  using	  
procedures	  already	  being	  performed	  on	  the	  participants	  for	  diagnostic	  
or	  treatment	  purposes.	  

☐	   ☐	   ☐	  

Risks	  to	  participants	  are	  reasonable	  in	  relation	  to	  anticipated	  benefits,	  if	  
any,	  to	  participants,	  and	  the	  importance	  of	  the	  knowledge	  that	  may	  
reasonably	  be	  expected	  to	  result.	  

☐	   ☐	   ☐	  

Selection	  of	  participants	  is	  equitable,	  taking	  into	  account	  the	  purposes	  
of	  the	  research,	  the	  setting	  in	  which	  the	  research	  will	  be	  conducted,	  the	  
special	  problems	  of	  research	  involving	  vulnerable	  populations,	  the	  
selection	  criteria,	  and	  the	  recruitment	  procedures.	  

☐	   ☐	   ☐	  

Informed	  consent	  will	  be	  sought	  from	  each	  prospective	  subject	  or	  the	  
subject’s	  legally	  authorized	  representative,	  in	  accordance	  with,	  and	  to	  
the	  extent	  required	  by	  regulations.	  

☐	   ☐	   ☐	  

When	  appropriate,	  the	  research	  plan	  makes	  adequate	  provision	  for	  
monitoring	  the	  data	  collected	  to	  ensure	  the	  safety	  of	  participants.	  

☐	   ☐	   ☐	  

When	  appropriate,	  there	  are	  adequate	  provisions	  to	  protect	  the	  privacy	  
of	  participants	  and	  to	  maintain	  the	  confidentiality	  of	  data.	  

☐	   ☐	   ☐	  

When	  some	  or	  all	  of	  the	  participants	  are	  likely	  to	  be	  vulnerable	  to	  
coercion	  or	  undue	  influence,	  such	  as	  children,	  prisoners,	  pregnant	  
women,	  mentally	  disabled	  persons,	  or	  economically	  or	  educationally	  
disadvantaged	  persons,	  additional	  safeguards	  have	  been	  included	  in	  the	  
study	  to	  protect	  the	  rights	  and	  welfare	  of	  these	  participants.	  

☐	   ☐	   ☐	  

If	  the	  reviewer	  answered	  NO	  to	  any	  of	  the	  above,	  the	  research	  activity	  
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