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Abstract
In order to fulfill their mission, the Lyon Arboretum utilizes interpretive learning to

educate their visitors on conservation, ecology, and Hawaiian culture. The goal of this project

was to create an interpretive resource that would best fit the Arboretum's needs. Our team

developed a digital, educational brochure with interactive features and content focusing on

history, plant information, wildlife, and various attractions at the Arboretum. To do this, we

researched existing interpretive material and interviewed staff and visitors to determine the

contents of the brochure. After creating our brochure, we conducted a beta test with 25 visitors to

receive feedback and also consulted with staff from the Arboretum. We revised our brochure

based on feedback from both visitors and staff.
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Executive Summary

Places such as arboreta and botanical gardens attract many visitors who are looking to

study plants or simply spend time in nature. Arboreta can be great places for people to learn

about ecology, conservation, and local culture and history (Ballantyne et al., 2008). Many

arboreta employ informal learning to educate their visitors. Studies have found that at

organizations like arboreta, informal learning is often more effective than formal learning

because it allows visitors to learn by exploring exhibits themselves (Tal and Morag, 2007:

Rickinson et al., 2004).

The Harold L. Lyon Arboretum, located in Mānoa Valley, Honolulu, was seeking to

create educational material in order to help fulfill their mission of educating their guests about

conservation and culture. We interviewed the Arboretum’s Education Manager, Raedelle Van

Fossen, to determine expectations of our deliverable and to understand the constraints they are

facing, such as poor internet access, tropical weather conditions, and limited budget. From this

interview, we identified the best option for the Arboretum would be a downloadable, educational

brochure. To combat the lack of internet and budget, we decided on a PDF format so all of the

brochure’s contents can be easily downloaded, and it can be used reliably without internet

connection.

Our team conducted an on-site analysis at the Arboretum to learn about their current

educational offerings for general visitors, as well as learn about the most notable attractions and

gardens. This allowed us to identify effective features of the Arboretum’s materials along with

any plants or topics of interest that were not highlighted. This on-site analysis provided a

foundation to begin determining the contents of the brochure.

We interviewed staff from the Education Department, Grounds and Collections

Department, and Main Office in order to determine the contents of our brochure. We conducted

semi-structured interviews to learn what the staff wants visitors to take away from their

experiences at Lyon, and their personal preferences on brochure content. We also asked the staff

about their interactions with guests to gain insight on visitor habits. Some valuable information

from the interviews included the most frequently visited gardens and how locals interact with the

Arboretum differently than tourists.

We surveyed visitors after they finished their hikes to further help determine the contents

of the brochure. We asked about their knowledge of plants and culture, quality of learning
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experience during their visit, and anything they would like to see included in the brochure. The

respondents included both first time and returning visitors, people of various ages, and people

with varying levels of botanical and cultural knowledge. After conducting these surveys, we

analyzed our data to determine what visitors are most interested in. We received suggestions such

as implementing a bird guide or garden history sections. We also gained insight on what parts of

the Arboretum’s current educational material were beneficial so we could feature this in our

brochure.

In addition to the Arboretum’s materials, our group conducted research on digital,

educational material and brochures at other organizations. We visited the Waikiki Aquarium and

the Bishop Museum, and evaluated the educational material that they provided. We also

evaluated digital brochures from four other organizations that were available on their websites.

We analyzed both digital and physical materials from our perspectives as visitors and determined

positive and negative qualities of their brochures and digital resources. We used those qualities to

help guide us in the designing of our brochure and to get a broader scope of what makes

interpretive material effective. We analyzed the format and layout of these organizations'

materials and identified aspects of effective, informal learning such as clarity of information, low

text to image ratio, and the use of themes.

In order to create and design the layout of the digital PDF brochure, we used Adobe

InDesign, Adobe Acrobat and Adobe Illustrator. The brochure was curated with interactivity in

mind and features links for seamless navigation through sections of the brochure. The navigation

is done through the use of a table of contents where each subsection can be clicked, redirecting

the user to that portion of the brochure. Each section corresponds to an important topic or a

garden with a list of plants that can be found there. Each page is also equipped with “Back” and

“Home” buttons, leading to each garden’s plant menu and the main Table of Contents

respectively.

The brochure covers safety information, the history of Lyon Arboretum, prominent

gardens with key plant information, as well as various attractions and wildlife. Most of the

content was provided to us by the Arboretum, but we also conducted additional research on some

of the plants. Our team spent a significant amount of time visiting the gardens to learn about the

collections and take photos for the brochure. Each garden has a short description with a list of



v

prominent plants in that collection. Each plant has a photo and information on origin, scientific

name, and family along with a description, as shown in Figure 1.

Figure 1: Table of Contents, Plant Table of Contents and Plant Description

To evaluate our deliverable, we received feedback from staff members across multiple

departments and applied the necessary changes to the brochure. We conducted a beta test by

having 25 visitors use our brochure while walking through the gardens and completing a survey

at the end of their visit. The survey included questions on how the brochure impacted their

experience, information they enjoyed, and additional features they would like to see in the

brochure. We used these results to further edit and improve our brochure, and shared the editable

files with the Education Department so they can update it in the future.
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1.0 Introduction

People around the world enjoy visiting arboreta whether it is to study rare plants,

immerse themselves in nature, or simply spend time in a peaceful setting. Regardless of their

reason for visiting, arboreta can be great places for people to learn about ecology, conservation,

and local culture and history (Ballantyne et al., 2008).

One style of learning that arboreta utilize to educate their guests is informal learning,

which happens when people use their own interests and existing knowledge of a subject to guide

their learning rather than following a curriculum. Studies have found that at organizations like

arboreta, informal learning is often more effective than formal learning because it allows visitors

to learn by exploring exhibits themselves (Tal and Morag, 2007: Rickinson et al., 2004). Doing

so helps them form deeper connections with the topic (Kim et al., 2022).

One way to promote informal learning at arboreta is through interpretive material

including signs, brochures, or other media that convey information. Educational, interpretive

material enhances the overall guest experience and often piques the interest of casual visitors,

regardless of their initial intentions (Jamaliah et al., 2021).

The Lyon Arboretum utilizes interpretive material to engage their visitors in informal

learning. However, the Arboretum is in need of new material for their self-guided tours. There

are a number of logistical concerns including cost of production, durability issues in tropical

weather conditions, and internet accessibility. Thus, the Arboretum is looking for an alternative

digital solution that will address these concerns. Among the various digital mediums, a digital

brochure is the most viable option for the Arboretum. Therefore, the goal of our project was to

develop a digital brochure for the Lyon Arboretum to improve their self-guided tours and

contribute to their mission of educating visitors about conservation, culture, and history.
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2.0 Background

2.1 Lyon Arboretum

The Harold L. Lyon Arboretum, located in Mānoa Valley, Honolulu, promotes the

conservation of tropical plants from around the world and uses education and research to uphold

the culture of Hawai’i (University of Hawaiʻi at Mānoa, 2022). The Arboretum was originally

founded in 1918 by the Hawaiian Sugar Planters’ Association (HSPA) with the help of Dr.

Harold L. Lyon, who was a researcher working for the HSPA. The HSPA sought to restore the

vegetation that was lost due to changes in land use and thus used the acquired land as a testing

site to research different plants for reforestation (University of Hawaiʻi at Mānoa, 2022). Once

their research concluded in 1945, Dr. Lyon proposed to turn the area into an arboretum to allow

visitors to appreciate the beauty of Hawai‘i.

Spanning 194 acres, the Lyon Arboretum houses a variety of plants with hiking trails

throughout the forest. With its grand collection of plants, visitors coming to the Arboretum can

immerse themselves in the forest and educate themselves on the collection with the Arboretum’s

interpretive material. Additionally, botanic tourism brings awareness to endangered species and

environmental preservation to visitors (Atik et al, 2016). Thus, the Lyon Arboretum has made it

part of their mission to educate and to promote environmental conservation.

2.2 Current Interpretive Material at the Lyon Arboretum

Despite being a popular destination for tourists, the Arboretum still experiences

challenges in providing the optimal experience for their visitors. The Arboretum faces a lack of

educational material and many of their current offerings are outdated. Therefore, the Lyon

Arboretum is looking to improve their self-guided tours by creating new interpretive tour

material. Interpretive material includes signs, brochures, or other media that convey information

to visitors. Educational interpretive material is utilized at organizations such as arboreta to teach

visitors about gardens and exhibits.

The resources currently available to visitors are a map to navigate the grounds, plant

labels with their common and scientific names, and a printed brochure that displays the

Arboretum’s collection. While the labels do include plant names and countries of origin, there is

no additional information provided, and only two gardens include historical and cultural signage.



3

This material is outdated, limited in educational value, and prevents visitors from getting the

most out of their trip to the Arboretum. To fulfill the Arboretum’s educational needs, new

interpretive material must be implemented.

2.3 Educational Need for Interpretive Material

In order to promote effective learning, it is important to develop interpretive material that

caters to all visitors’ needs. Studies have shown that most people visit arboreta or botanical

gardens for “general reasons rather than specific pursuits” (Connell, 2004). While many people

may come to the Arboretum with no intention of learning about botany, history, or culture, the

Lyon Arboretum hopes to encourage learning among their visitors. Implementing additional

interpretive material to supplement their current offerings will provide visitors with new

opportunities to build connections with their environment and to learn more about Hawaiian

culture and history.

In addition to the casual visitor, the Arboretum is often visited by those seeking

educational fulfillment such as school groups. For instance, Dr. Hank Trapido-Rosenthal, a

professor at Chaminade University of Honolulu, led a field trip to the Arboretum where

“...students learned how to recognize the difference between plants that were endemic1...,

indigenous2... and canoe plants3”. Trapido-Rosenthal shared, “My goal was to get them deep into

the valley to see the geology, biology and history of our area” (Chaminade University of

Honolulu, 2018). In contrast to casual visitors, visitors seeking to learn require more in-depth

educational material. Therefore, the Arboretum must provide interpretive material for their

diverse audience. Whether visitors are looking for recreational or educational fulfillment, it is

vital for the Lyon Arboretum to provide effective interpretive material in order for visitors to

gain the most out of their experience.

2.4 Qualities of Effective Interpretive Material

Effective interpretive material creates connections between visitors and the messages

being conveyed. Whether the material relates back to guests’ values, experiences, or culture,

3 brought to the Hawaiian Islands by Polynesian voyagers
2 native to the Hawaiian Islands but also found elsewhere
1 native to the Hawaiian Islands and only found here
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these connections allow for much deeper learning opportunities for visitors (Ballantyne et al.,

2008).

To maximize the number of potential connections, interpretive material should use

user-friendly language and visuals. This involves defining technical terms and using simple

language. Part of making information accessible is making it inviting to view and not

overwhelming visitors with too much information. Well-designed interpretive material is

accessible enough that visitors only need to interact with it for a short period of time to learn

something new (Xu et al., 2013).

Effective interpretive material should be organized in a way that makes sense to the

visitors and should only contain relevant information (Xu et al., 2013). Well-organized

information is more inviting to visitors because it allows them to focus their attention on the

sections they are most interested in (Ballantyne et al., 2008).

2.5 Forms of Interpretive Material

The Lyon Arboretum’s location poses challenges that limit the efficacy of both digital and

non-digital material. The grounds’ unreliable internet access restricts the use of digital media.

The heavy rain that the tropical forest experiences also limits the use of printed brochures and

maps. Exploration of digital and non-digital material that other organizations have implemented

can provide greater insight on how to address the Arboretum’s challenges.

2.5.1 Digital Material

Digital material has the potential to improve both the volunteer-led and self-guided tours

at the Arboretum. The Arboretum previously implemented technology with the use of a QR code

tour and an audio-guided tour. These resources were available via the Arboretum’s mobile app;

however both were hindered by unreliable internet access. The Lyon Arboretum is interested in

using improved digital material that addresses the issue of limited internet access to improve

their visitors' experiences.

In addition to arboreta, digital interpretive resources have been successfully used at

venues such as botanical gardens, museums, and zoos; one such venue is the Cape Flats Nature

Reserve in Western Cape, South Africa which is home to several different species of indigenous

plants and animals (Kondlo et al., 2020). The nature reserve utilized technology to improve their
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self-guided tours. For instance, the nature reserve’s mobile app used augmented reality and

digital enhancements to highlight the features of the nature reserve.

2.5.2 Contents of a Mobile App

Today, mobile apps are one of the most common interpretive resources used at

educational sites such as botanical gardens and arboreta, as mobile apps can immerse visitors in

the educational content while also providing them with supplemental information. Several

factors go into making an effective app such as a theme, an emphasis on points of interest, a

positioning system, accurate data, and reliable software (Postolache et al., 2022). These elements

can be applied to other digital media as well.

The theme of an app is important because it contributes to the cohesiveness and

completeness of a tour. An app’s theme refers to its user interface (UI), which is affected by the

app's color scheme, layout, presentation of information, and other visual characteristics (Falchuk,

2009). An app’s UI should complement the organization it was created for. The theme of an app

can also help highlight points of interest and attract visitors to specific areas of a site. This is one

way that organizations can promote specific attractions and topics (Fyall et al., 2008). In the case

of an arboretum or botanical garden, this may be a garden that has rich cultural or historical

value. One way to promote popular attractions is through interactive features such as trivia

questions. Self-guided tour apps also provide a means of navigating through the site. Due to the

widespread availability of mobile devices, educational venues are implementing information

systems that coincide with location (Miyamoto et al., 2016). This is often done with a GPS

signal.

An integral part of making a successful app is ensuring all of the information is accurate

and organized. If the contents of an app are incomplete and inaccurate, users may not trust the

resource (Postolache et al., 2022). Similarly, the fundamental software features of the app must

work reliably. Any link or button leading to another section should be clearly labeled and direct

the visitor to the desired page. If the software of the mobile app poses any conflicts, the visitor’s

experience will be negatively affected. Due to the many requirements of creating a successful

app, the resource can be complex and difficult to build. However, if done correctly, it can greatly

improve visitors' experiences.
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2.5.3 Non-Digital Material

Visitors at the Arboretum have expressed that they would like more signage to aid their

learning about plants as well as more consistency in the information shared in tours (R. Van

Fossen, sponsor interview, November 9, 2022). Non-digital material such as a signage system

can help improve the quality of learning for visitors.

Signs can be an effective way to convey educational information. Wandersee and Clary

(2007) published a study on a university arboretum that displayed a “large and engaging

interpretive signage system.” The study found that effective interpretive signs can stimulate

educational conversations and plant-related discussions. With this research, they developed a set

of criteria for arboreta, botanical gardens, and nature trails to follow when conveying

information via signs.

The criteria for signage systems includes a 70 word limit, average sentence length of 8

words, and recommends one main topic per sign. The writing should be in a conversational style

that includes questions in order to encourage critical thinking. Signs should be placed frequently

and in a way that simulates having a tour guide along the paths, and topics should vary instead of

strictly following a theme. Content should include scientific and common names of species as

well as pictures to aid in the identification of plants (Wandersee and Clary, 2007).

We incorporated all of the findings from our research regarding the design of interpretive

material to develop a digital, educational brochure based on the Lyon Arboretum’s needs and

limitations. Our brochure addressed the Arboretum’s challenges of limited funding, unreliable

internet, and tropical weather conditions. With this, we were able to achieve our goal of

improving the Lyon Arboretum’s self-guided tours and contribute to their mission of educating

visitors about conservation, culture, and history.
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3.0 Methodology

The goal of this project was to improve the Lyon Arboretum’s self-guided tours by

creating a digital, educational brochure. In order to do so, we identified the following objectives:

1. Determining the contents of the digital brochure

2. Researching different characteristics of digital interpretive material

3. Producing and evaluating the digital brochure

This chapter outlines the methods for gathering the information needed to complete our

project objectives and the methods in producing our digital brochure.

3.1 Determining the Contents of the Digital Brochure

To determine the contents of the digital brochure, we established the Arboretum's

educational goals and their target audience. This process included an on-site analysis, as well as a

series of semi-structured interviews and surveys. After speaking to Raedelle Van Fossen (Lyon

Arboretum’s Education Manager), she clarified that the digital brochure should target any

general visitor, as opposed to those within a certain age group or with a specific level of

knowledge. With the target audience in mind, we proceeded to conduct an on-site analysis to

assess the Arboretum’s current offerings and gain perspective on the visitor experience. We

toured the Arboretum and utilized their current trail map and signage which are the most

frequently used visitor resources (R. Van Fossen, personal communication). This allowed our

team to identify interesting attractions, as well as topics not highlighted in the material. These

observations were used to supplement the responses we got from our semi-structured interviews.

We conducted in person, semi-structured interviews with the Arboretum staff to gain

insight on what content to include in the brochure. Using this format, we were able to ask

open-ended questions and follow-up questions based on people’s responses. We interviewed staff

from the Main Office, the Grounds and Collections Department, and the Education Department.

Questions included topics such as visitor learning preferences and information that should be

prioritized in the brochure. Refer to Appendix A for our interview questions.

Additionally, we conducted a survey with visitors to learn about their experiences at the

Lyon Arboretum and to gain further knowledge on visitor opinions on the content of the

Arboretum’s current educational material. Due to the limitations of the Arboretum’s capacity,
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and the short timeline of this project, we surveyed 14 visitors. We approached visitors who were

coming down from the main trail and into the parking lot, as this often signified the end of their

visit. We also approached visitors who returned to the Visitor Center after their hike. We

conducted our surveys across two weekdays since the Arboretum is not open on weekends, and

between the hours of 9:00 AM and 12:00 PM. We chose the morning because we were informed

by Office Manager Derek Higashi that the Arboretum sees the most visitors during that time. We

informed the visitors that we were a student team from WPI working with the Education

Department and asked for their consent to take part in a quick survey. Afterwards, we proceeded

with the survey. Questions included topics such as popular attractions, learning preferences, as

well as opinions on the current educational material. This allowed us to identify areas of

improvement of the current educational material and gain insight on overall visitor experience.

Refer to Appendix B for our survey questions.

We also regularly consulted with Van Fossen as we developed our brochure. As the

Education Manager, she provided us with an in-depth idea of the Arboretum's educational needs

and helped us refine our brochure to meet these expectations.

Once we had conducted our interviews with staff and our visitor surveys, we coded the

responses we received by question and frequency of response. For free response questions, we

counted the number of respondents who mentioned a specific idea or topic (for example, hiking

or botany) in their answer. See Appendices C and D for the results of our interview and survey

coding. After coding our interview and survey results, we identified common themes and outliers

and determined which topics we should focus on based on how many respondents expressed

interest.

3.2 Researching Different Characteristics of Digital Interpretive Material

In order to determine characteristics of effective, digital interpretive material, we

researched existing digital material that other organizations across the United States use. The

study of digital material included research on what makes the material effective and how other

organizations use it within their self-guided tours.

We visited two organizations and took self-guided tours to analyze the interpretive

material at these sites. These organizations were the Waikiki Aquarium and the Bishop Museum.

We considered what features of the material we found most engaging and informative and which
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features were not as effective from our perspectives as visitors. Analyzing how other

organizations have utilized digital media provided insight on how information is conveyed

effectively. We used this research to implement features from other digital media into our digital

brochure.

3.2.1 Determining Characteristics of a Successful, Digital Brochure

To determine characteristics of successful, digital brochures we looked at examples from

other organizations that promote learning about conservation or culture. We evaluated these

brochures from our perspectives as potential visitors and decided if they were successful based

on how they contributed to our learning. Our research included brochures from the San Luis

Obispo Botanical Garden, the United States Botanic Gardens, the Regional Parks Botanic

Garden, and the Art Institute of Chicago as shown in Table 1. We focused on brochure layout

and design, and methods to present information. This included elements such as text to image

ratio, visual presentation and layout, as well as interactive activities that could promote user

engagement with the site. Along with positive characteristics of each example, we also identified

negative characteristics to avoid. Our full results of this research are detailed in the following

chapter.

Table 1. Example Brochures and Characteristics

Organization, Brochure Contents of Brochure

San Luis Obispo Botanical Garden Fire Safe
Garden Brochure (San Luis Obispo, CA)

Guide to the Fire Safe Garden, its
features, and the plants it contains

United States Botanic Gardens (Washington, D.C.) General overview of attractions and
gardens

Regional Parks Botanic Garden (Berkeley, CA) Notable attractions, safety, rules, general
information, map, map guide

Art Institute of Chicago (Chicago, IL)
Monet Paintings and Drawings at the Art Institute
of Chicago

A digital catalog of the Art Institute of
Chicago Monet Exhibit.
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3.3 Producing & Evaluating the Digital Brochure

To develop our digital brochure, we combined our findings from our interviews (3.1) and

our research of digital interpretive material (3.2). We used insights from these analyses to create

a draft of our educational brochure and evaluated its effectiveness through a series of visitor

surveys and consultations with the Arboretum staff. Revisions were made according to visitor

and staff feedback.

3.3.1 Producing the Digital Brochure

To produce the digital brochure, we used Adobe InDesign, Adobe Illustrator, and Adobe

Acrobat. Adobe InDesign was used to produce the brochure layout, and Adobe Illustrator helped

create additional graphics to accompany the educational material. Adobe Acrobat was used to

create interactive links on the digital file for users to navigate through the brochure. These links

allow users to jump to sections of interest to easily navigate through the digital file. To organize

the information, we referred to our research of digital brochures and our observations of effective

brochure layout and design.

Information in the brochure was primarily provided by the Education Department of the

Arboretum. However, we used the results of our visitor interviews to refine the existing

information according to visitor preferences. If the Arboretum did not have information on a

certain plant or topic, our team did our own research and took photos of the plants. Overall, the

information provides visitors with an informal learning experience on the Arboretum's collection

of plants, as well as the history and culture of Hawai‘i.

3.3.2 Evaluating the Draft Digital Brochure

In order to assess the quality of our draft digital brochure, we tested the efficacy of our

brochure through a series of beta tests and surveys for two weeks, Tuesday-Friday from 9:00 AM

to 1:00 PM. In order to determine efficacy, we asked visitors how informative they found the

brochure and if they found it easy to use. We selected a sample of self-guiding visitors at the

Arboretum. The sample group included both first-time guests and returning guests, and guests of

different ages. To recruit the visitors for the sample, we approached guests at the start of their

visit and asked them if they had a mobile device and would like to participate in our beta test. We

informed them that the digital brochure we were testing would provide educational content about
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the Arboretum. After receiving consent, we helped them download the brochure onto their

mobile devices.

To give them access to the brochure, we had a QR code that they scanned with their

mobile device to download it. We made sure that they were near enough to the Visitor Center to

download the brochure without experiencing significant connectivity issues. For visitors that had

issues loading the brochure onto their Apple devices, we offered them the option to allow us to

Airdrop the brochure to their phones, as it allowed them to load the brochure instantly. Once they

downloaded it, we instructed them to use the brochure throughout the Arboretum as they saw fit

and to return back to the Visitor Center at the end of their visit to complete an online survey.

Questions included topics such as ease of use, learning effectiveness, and whether the digital

brochure positively or negatively affected their experience at the Lyon Arboretum. Refer to

Appendix E for our survey questions.

Once we had conducted our beta test, we coded the responses we received by question

and frequency of response. See Appendix H for the results of our survey coding. After coding

the responses, we identified common themes and outliers in the feedback.

Based on the visitor responses to this survey, we revised our digital brochure to account

for any limitations, while making sure to not remove any features that they found effective. After

completing our revisions, we conducted a second round of beta tests. We followed the same

procedure that we used for our initial beta tests.

3.3.3 Future Maintenance of the Digital Brochure

After our team developed a final brochure for the Lyon Arboretum, we implemented a

plan for the Arboretum to maintain the digital brochure. The plan ensured that the brochure will

be accessible and can be edited by the Arboretum staff. We also created a QR code that directs

users to the PDF file. This can be printed and displayed in the Visitor Center.

Along with the PDF of the brochure, we provided the Arboretum with the editable Adobe

Illustrator and Adobe InDesign files for the digital brochure. This will allow the Arboretum to

make future revisions and updates to the digital brochure.
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3.4 Ethical Considerations

As much of our knowledge of visitor preferences and the Arboretum’s needs came from

semi-structured interviews and surveys, we maintained a standard of ethical interview practices.

All interviewees provided verbal consent before beginning an interview. They were also

informed of what we intended to do with their responses. We asked for permission before

recording the interview or quoting them in our findings, and we let them know that they are not

obligated to answer all of our questions. By doing this we hoped to foster a relationship of

gratitude and mutual consideration with our interviewees.

Since the Arboretum is popular among students and families, we also took special

consideration when working with children and did not interview anyone under the age of 18.

Since we also interviewed employees of the Arboretum and presented our findings to

some of the department managers, we took special consideration so as to avoid asking questions

that may jeopardize their employment or reputation at the Arboretum. In addition to this,

employees were also extended the offer of anonymity. Our research and methodology was

approved by WPI’s Institutional Review Board IRB-23-0323.
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4.0 Findings and Analysis

In order to achieve our goal of improving the Lyon Arboretum’s self-guided tours by

creating a digital, educational brochure, we accomplished the objectives detailed in the

Methodology chapter. This chapter outlines the findings we gathered for each objective.

4.1 Determining the Contents of the Digital Brochure

Our first step in achieving this objective was

conducting an on-site analysis of the Arboretum's current

educational material for visitors. This involved utilizing the

Arboretum’s trail map (shown in Figure 2) and signage to

navigate through the gardens and learn about the plants.

Only two out of the ten gardens provided signs with more

information than just basic plant names and origin.

One of these gardens is the Ethnobotanical Garden.

We found the signs to be informative and engaging, and we

particularly liked the icons they use to indicate the cultural

significance and uses of each plant. This sign is shown in

Figure 3. We found it interesting to learn about all of the

uses of the plants but sometimes struggled to remember

what each icon represented after we had walked away from

the sign.
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There were other informative

signs as well. Figure 4 shows another

one of the Arboretum’s educational

signs. Beyond the signs in the

Ethnobotanical and Native Hawaiian

Gardens, the signs only displayed plant

names and origins and had no

information about uses, history or

culture.

By conducting our on-site

analysis we determined that the

Arboretum does not have an even

distribution of educational signs throughout all of their gardens. In order to address this, we

included educational information about the prominent sections of the Arboretum in our brochure.

In addition to identifying effective features such as the labels in the Ethnobotanical Garden, we

determined some aspects of the Arboretum’s existing educational material that we wanted to

avoid.

We noticed that some of the educational signs in the gardens had large paragraphs of text

with few images. We found these signs less inviting to read and therefore less engaging. When

we were creating our brochure, we made sure not to fill pages up with text and include plenty of

photos to make the information less overwhelming for visitors.

Our second step was conducting semi-structured interviews with the Arboretum staff. We

interviewed five staff members in total and coded the results of each interview to identify themes

and patterns in their responses. We interviewed Derek Higashi (Office Manager), Taylor Amalato

(Front Office Associate), Aziz Agis (Education Associate), Richard Sears (Research Support in

Grounds and Collections), and Līloa Dunn (Grounds and Collections Manager). See Appendix

C for the results of our staff interview coding.

Our interviews with the Arboretum staff gave us information about their interactions with

visitors. These interviews gave us insight into what visitors are most interested in, as well as

what topics are important to the Arboretum staff. This information will help us cater our

brochure to our target audience.
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From our interviews, we noticed a contrast between visitor interests and the Arboretum’s

educational goals. According to the staff members, visitors are most interested in native

Hawaiian plants, birds, and hiking/the waterfall. We also learned from staff members that tourists

often go to the Arboretum for hiking or walking through the gardens, while locals may come

simply to get away from the city, to have a picnic, or to bring their families. In contrast, the

staffs’ priorities were for visitors to learn more about the history of the Arboretum and the

research and conservation efforts that are taking place there. They also wanted visitors to leave

with a greater cultural understanding and to encourage them to respect the land and work to

protect it. In order to address this issue, we included information and topics that are important to

both of these groups. That way, visitors have an opportunity to learn about the history and

mission of the Arboretum in addition to the topics they are interested in.

Our third step in determining the contents of the brochure was to conduct a survey with

arboretum visitors. We surveyed a total of 14 visitors; half of the visitors were over the age of 50,

with the rest being primarily between the ages of 26-40 years old. A total of 71.4% of the

surveyed visitors were tourists, and 57.1% (of the total surveyed visitors) were visiting the

Arboretum for the first time. Most of the surveyed visitors completed the survey alone (not with

another person within their group), though we had two groups where more than one member

completed the survey. We coded the responses from the surveys to determine themes and patterns

and utilized the analytical features built into Google Forms. See Appendix D for the complete

table of coded survey responses.

From this survey, we learned that only two out of the fourteen respondents had never

been to a botanical garden or arboretum before while the rest had at least been to a few. The

respondents also had a wide variety of reasons for visiting. Three came to enjoy nature, three

came to see plants, and the rest were mostly varied. We also learned that many of the visitors we

surveyed considered themselves to have a minimal understanding of botany or Hawaiian culture,

as shown in Figure 5.
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While visitors may be generally uninformed about botany and Hawaiian culture, many

are interested in these topics. Knowing this, we made sure to present information about these

topics in a way that was not overwhelming. We used pictures to accompany text, and refrained

from using complex words so that uninformed visitors could understand and learn something

new from the material.

In terms of what the visitors think of the existing material, almost half of them found the

signs and trail map to be helpful, but multiple respondents indicated that they could both be

improved. Some respondents also said that they would have liked more plant labels. When

visitors were asked in an open-ended question what they would have liked to see, the two most

popular responses were plant information and a bird guide while the other responses varied, as

shown in Figure 6. The full results of the survey coding can be seen in Appendix D.

4.2 Researching Different Characteristics of Digital, Interpretive Material

In order to determine positive and negative characteristics of digital, interpretive material

we looked at what other organizations across the United States are providing to their visitors. We

evaluated a total of six different interpretive materials from different organizations. Four were

digital brochures, while two were interactive tablets located throughout exhibits. Each

organization was related to either education or botany. We were able to visit two sites in person

while we evaluated the others through their available online materials. We conducted on-site
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analyses at the Waikiki Aquarium and the Bishop Museum to evaluate their digital, interpretive

material from our perspectives as visitors.

From our analysis, we identified positive characteristics such as clear information,

interactive display, and ease of use. Characteristics that hindered our experience included a high

text to image ratio, disorganized content, and too much or too little information. For example, at

the Bishop Museum, there was a tablet that displayed a large tree where each of the branches

presented information. The interactive tablet was engaging as visitors could zoom in to the

branches that interested them the most. A downside to this exhibit was that because there were so

many branches, it was difficult to read all the information within a reasonable period of time or

select which branch to prioritize. For a more detailed explanation of all the material analyzed,

see Appendix F.

When we visited the Waikiki Aquarium and the Bishop Museum, we found their

interactive elements to be the most engaging. For this reason we wanted to incorporate similar

features in our brochure. This allows visitors to choose what they want to learn about and helps

to not overwhelm them with information.

When we reviewed online brochures from other organizations we found that diagrams

and timelines were an effective way of communicating information. They caught our attention

more than plain text with images. We applied this thinking to our digital brochure and used a

timeline to illustrate the history of the Arboretum in a more dynamic and concise way. We also

noted how the Regional Parks Botanical Garden maintained a consistent theme throughout their

brochure. We found this helped the brochure feel complete and professional, so we chose a

theme for our digital brochure and kept it consistent throughout each page.

4.3 Producing and Evaluating the Digital Brochure

After concluding our staff interviews, visitor surveys, and interpretive material research,

we used our findings to create our digital, educational brochure. We had to find a balance

between informational content and visual design. We curated the informational content based on

our staff interviews and visitor surveys. The inspiration for our brochure design was based on our

interpretive material research and personal observations.
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4.3.1 Producing the Brochure

After determining the contents of the brochure, we began producing the brochure and

laying out the information. We had to create a balance between botanical and cultural

information. Using our previous research on interpretive material, we also made sure that our

brochure was intuitive, clear and concise, and would not overwhelm visitors. We also considered

the order in which the content would be presented in the brochure to best communicate the

information and ideas.

We started the brochure with a title page, followed by a contact page and the Table of

Contents. We wanted our brochure to be clear and straightforward to use so that visitors can

utilize the brochure with ease, and so we included an instructional guide to aid those less familiar

with the technology. The instructional pages explain how to use the links within the brochure. It

also provides visitors with two different ways they may navigate through the brochure, as shown

in Figure 7. We realized that individuals may utilize the brochure differently based on their

learning preferences. Option 1 “Scroll as you go” involves visitors scrolling through the entire

brochure and is catered to visitors who enjoy looking at every plant in each garden. Option 2

“Choose your own adventure” gives visitors the ability to jump to their topics of interest without

having to scroll through the entire brochure. The Table of Contents

consists of a section about the Lyon Arboretum, historical context,

a trail map, and sections for each garden and attraction. The list of

the gardens is ordered based on when they appear along the trail,

with the Visitor Center and Parking Lot paths being the first area

that visitors encounter and ‘Aihualama Falls being the last

attraction on the main trail. We did this so that visitors who choose

to utilize the brochure with Option 1 can follow the brochure

easily as they make their way through the trails. After the

instructional guide, the brochure has a few pages on safety

information that includes a link to the Lyon Arboretum website for

additional information.

We divided the brochure based on the individual gardens to

allow visitors to familiarize themselves with the different plants in

those sections. Each garden has a short description of the
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collection, an overview photo, and interactive links to various prominent plants in the collection.

Each plant includes a photo, common and scientific name, origin, family, and a description, as

shown in Figure 8. Some descriptions are short, while others are longer, especially those in the

Native Hawaiian and Ethnobotanical sections since we wanted to

incorporate as much about Hawaiian culture as possible. A long

description of kalo was included because of its cultural

significance (R. Sears, personal communication), as well as long

descriptions of Albizia, a common ornamental tree that has

become invasive in Hawai'i, and other invasive plant species to

emphasize their impacts.

Although the primary focus of the brochure is to educate

visitors on botany, culture, and wildlife, we included a trail map

to provide an overview of the Arboretum. However, we included

a statement that we recommend to use the digital brochure

alongside the paper trail map that is provided at the Visitor

Center, as our brochure is not intended to be used for navigation.

To collect the content of the brochure, most of the

information came from the Lyon Arboretum website or was sent

to us directly from the staff. In the case that a plant did not have

any information, we researched and wrote a brief description

about it. The Arboretum provided many of the photos, however,

for some gardens they had few or no photos of the plants. Thus,

our team took our own photos of the prominent plants in that section. One downside to this was

that many plants at the Arboretum were not in bloom at the time, and so the photos we took were

less recognizable and would need to be replaced in the future. The last sections highlighted

‘Aihualama Falls, which is the Arboretum’s waterfall, and additional wildlife. We made sure to

include information about birds as that was a common suggestion from our visitor surveys. Other

wildlife such as mongooses and poison dart frogs were also highlighted in this section.

After we collected all of our information, we began to organize it in the PDF file. Before

we could settle on a consistent theme for our brochure layout and design, we had to determine if

it was accessible. See Appendix G for details on this aspect of producing the brochure.
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Once most of the content and layout of the brochure was finalized, we presented it to Van

Fossen and other staff members from the Education Department. They gave us some initial notes

and we made a few adjustments before sending the next draft to the rest of the Arboretum staff

for additional feedback.

4.3.2 Evaluating and Revising the Brochure

In order to evaluate our brochure, we had the staff review our digital brochure and

provide feedback. In this feedback, there were many content-related suggestions. Some of these

suggestions included adding and removing specific plants, proper formatting of scientific plant

names, and updating information on the layout of certain gardens.

We also conducted a beta test of our brochure and surveyed visitors about their

experiences using it. We received feedback from visitors about features they liked or did not like,

how easy it was to use, and what they would like us to improve. Visitors expressed that the

brochure was well organized, though some improvements could be made to help them navigate

through the brochure easier. One visitor suggested including the mainland common name of the

plants to help users easily identify them. Throughout the brochure, we included the Hawaiian

common names of the plants as a way to promote Hawaiian culture. However, one visitor

expressed that they had difficulty identifying certain plants in the brochure that they otherwise

would have recognized if they were provided with the plants mainland common name (for

example, turmeric in our brochure is labeled with its Hawaiian name, ʻolena). Thus, we decided

to include the Hawaiian name of the plant along with the name that mainlanders may be more

familiar with in parenthesis, for example, ʻolena (turmeric). That way, the brochure can still

promote Hawaiian culture while also making it easy to navigate for the average touring visitor.

Similarly, the visitor also shared that alphabetizing the plant names on the garden menu would

help promote easier navigation. Thus, we also took this into consideration and made changes

accordingly.

In regards to staff feedback, they suggested adding more plants, particularly those that

were culturally significant to Hawai‘i and the Arboretum as a whole, as well as correcting

misspelled Hawaiian words. We made revisions accordingly before conducting our second round

of beta tests.
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One challenge that we had during our first round of beta tests was the internet

connectivity issues. Due to the lack of cellular service in the mountains, visitors had issues

loading and downloading the brochure. We noticed a contrast between Android and Apple

devices, however. When Android users would scan the QR code, the brochure would

immediately download and save onto their device, allowing them to use the brochure offline

immediately. In contrast, when Apple users would scan the QR code, the brochure would first

load into their browser, which did not guarantee that the brochure would be available to them

offline. Therefore, we advised Apple users to save the brochure to their “Files” app so that users

can access the brochure without internet connection.

With the internet issues in mind, we also offered Apple users the option of having our

team AirDrop (Apple’s file sharing software) the brochure to their phone so visitors could access

the brochure instantly. This may not be the most efficient way for the Arboretum to distribute the

brochure in the future, however our team utilized this method to increase the number of visitors

able to participate in our beta test.

After we completed the revisions, we conducted a second round of beta tests with the

revised brochure. Visitor feedback included improving the trail map, incorporating trivia

questions, and adding more cultural information. See Appendix H for the full beta test results

coding. With all of the feedback, we made final revisions to the digital brochure before

presenting it to the Arboretum. See Appendix I for our final draft of the digital, educational

brochure.
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5.0 Recommendations

The following chapter contains our recommendations for maintenance, revision, and

implementation of the brochure in the future. We also discuss suggestions we have for alternative

uses for the brochure, such as with students and tour groups.

5.1 Future Maintenance and Revisions

We recommend that the Arboretum continues to evaluate and update the digital brochure

we have developed. They have access to the editable Indesign file, allowing them to edit it as

they see fit and to accommodate changes at the Arboretum. Although we have used our research

to cater to the Arboretum's typical visitor, employees of the Arboretum may be able to use their

expertise to highlight important aspects of plants or attractions we may have missed. This may

also include updating the garden and plant information if changes occur. For example, if a plant

is removed from a garden, it should be removed from the brochure, or relocated to another

section. To make such edits, the Arboretum should maintain access to Adobe Acrobat and

Indesign, as well as ensure that someone on staff has experience with Adobe Creative Cloud

software.

Since some photos needed for the brochure were not a part of the Arboretum’s archive of

photos, our team went out and took photos of plants ourselves. Some of our photos do not allow

easy identification of the plants because they were not in bloom at the time. While these photos

can be used temporarily, we recommend that the Arboretum staff take photos of those plants

once they bloom and replace the existing photos in the brochure.

Additionally, due to the limited timeline of our project, there were some elements that we

would have liked to incorporate but could not. For instance, our team enjoyed the icons from the

Ethnobotanical Garden and wanted to include them in our brochure since they provided

information related to culture and plant use. However, due to the limited time, we were not able

to receive the files of the icons. Once the Arboretum is able to locate these files, we recommend

they revise the brochure and incorporate them in that section. That way, visitors will be able to

refer back to the information as they travel through the Ethnobotanical Garden, as opposed to

having to walk back to the sign, which will help provide visitors with an immersive educational

experience.
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5.2 Implementing the Brochure

While testing our brochure, we approached visitors at the Visitor Center and had them

download the brochure there. The poor cellular connection prevented many people from

downloading the brochure, and currently there is no guest WiFi for them to use. During rainy

weather, the connection becomes even worse. To ensure that visitors are able to download the

brochure, we recommend they do so before coming to the Arboretum and store it on their device.

To implement this, we recommend that the Arboretum provide a link to the digital brochure on

their website, particularly on their “Visit” page, on their homepage (where the reservation link

is), as well as on their booking confirmation page. That way, visitors who are planning their trip

to the Arboretum will have access to the digital brochure and will be able to load it onto their

device before their arrival.

In addition to distributing the brochure, providing visitors with guidance on how to use it

will be vital. Although we provide an instructional page in our brochure, visitors often do not

read the information thoroughly. Thus, we recommend that the Visitor Center provides visitors

with a brief, verbal instructional guide on how to use the brochure such as informing visitors on

how to use the clickable links. It may also be helpful to have instructions printed and hung up

inside the Visitor Center along with a QR code for visitors who may not have downloaded the

brochure prior to their arrival.

5.3 Using the Digital Brochure with Tour Groups

The Arboretum offers guided tours for visitors, often led by docents or staff from the

Education Department. We recommend the Arboretum to offer the digital brochure to the visitors

so they can follow along the tour with their phones. As the Arboretum will have access to the

editable file of the brochure, they may add or remove plants to better correspond with the guided

tours. Therefore, if a plant or topic were to come up during the tour that a visitor would like to

learn more about, they can use the digital brochure to fulfill this.

Similarly, higher level school groups, such as university groups, come to the Arboretum

to go on self-guided tours. Thus, we recommend that the Arboretum offers the digital brochures

to these school groups as well. Professors bringing students to the Arboretum have their own

expertise and knowledge on the plants, and may follow a certain itinerary to match the

curriculum. However, having the digital brochure may bring certain plants, topics, and
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attractions to attention that professors may have otherwise overlooked, such as culture and

conservation. Encouraging use by visitors that opt to do self guided tours will help the

Arboretum achieve their mission of educating visitors on botany, culture, and conservation.
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6.0 Conclusion

Throughout this project our team used various resources to create an interpretive, digital

brochure for the Lyon Arboretum. We created our brochure based on direct feedback from

Arboretum visitors and staff, and we applied what we learned about best practices in the design

of materials for informal learning

With our brochure, the Arboretum can now put information at the fingertips of their

visitors. This resource will encourage learning and hopefully lead to more curiosity in regards to

botany, conservation, and Hawaiian culture among Arboretum visitors. We hope our digital

brochure will help Lyon Arboretum achieve its mission “to inspire and cultivate the conservation

of tropical plant biodiversity, and connect it to the culture of Hawaiʻi through education and

research.”
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Appendices

Appendix A: Interview Questions for Arboretum Staff

Below are the interview questions our team asked the Arboretum staff. These interviews

provided us insight on popular attractions, topics visitors often ask questions about, and what

topics staff members would like to see in the brochure.

Introduction:

Hello! We are a team of students from Worcester Polytechnic Institute who are working

with the Lyon Arboretum to develop a new digital, educational brochure for visitors. Thank you

for agreeing to sit down with us and answer a few of our questions about your experiences as an

employee at the Lyon Arboretum, particularly in regards to visitor preferences. Your responses

will inform our decisions about the content we will include in our digital brochure. Before we get

started with our questions, we wanted to ask for your permission to record the interview and take

notes. With your permission we might also quote your responses, but if you prefer to remain

anonymous then we will not reveal your name. Also, you do not need to answer every question if

you do not want to, and you can leave the interview at any time.

Question Target Group

How long have you worked/been volunteering at the
Arboretum?

Education Department, Main Office, Grounds
Department

How many visitors do you interact with a day? Education Department, Main Office, Grounds
Department*

Can you walk us through your process of deciding
what to talk about during a tour? Do you change
topics depending on the interests of your audience?

Education Department

From your perspective, do visitors seem satisfied
with the tour guide experience? Do they often request
additional information? If yes, how do you typically
go about supplying that?

Education Department, Main Office
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Are there some specific topics that visitors are often
most interested in?

Education Department, Main Office, Grounds
Department*

What are some attractions that are particularly
popular with visitors?

Education Department, Main Office, Grounds
Department*

Do you find that there is often a large difference in
preferences and intentions between local visitors and
tourist visitors?

Education Department, Main Office, Grounds
Department*

If you were making a comprehensive educational
brochure, what are some topics or facts that you
would make sure to include? Is this topic typically
interesting to visitors, helps further the Arboretum's
mission, or just a personal favorite?

Education Department, Main Office, Grounds
Department

From your perspective as a local, what Hawaiian
cultural aspects and lessons would you want tourists
to learn about/take away from their time at Lyon
Arboretum?

Education Department, Main Office, Grounds
Department

*The Grounds Department may not have a lot of visitor interaction, however their knowledge of

the grounds and experience at the Arboretum provided useful information.
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Appendix B: Survey Questions for Arboretum Visitors

Below are the survey questions we asked Arboretum visitors. These survey responses

provided us insight on attractions and topics that visitors are interested in and would like to learn

more about. In addition to this, these surveys also provided insight on the visitor’s opinions and

experiences on the current educational material at the Arboretum.

Introduction:

Hello! Thank you for participating in the survey. We are a team from Worcester

Polytechnic Institute in Massachusetts, and we are working with Lyon Arboretum to improve

their self-guided tours by creating a new digital, educational brochure. We are collecting data on

visitor experience and learning preferences to help determine the contents of the brochure.

Participants do not have to answer all of the questions if they are not comfortable, though

we greatly appreciate as much feedback as possible. Data gathered from the survey will be used

to help develop the digital brochure and will be referenced in our final report, though will not be

published elsewhere.

Once again thank you for your time,

WPI Team

Questions:

● First name, last initial?

● Age range?

● How did you hear about this survey?

● Are you a Hawaiʻi resident?

● Is this your first time visiting the Lyon Arboretum? If not, how many times have you

visited?

● Have you been to a lot of other arboreta or botanical gardens?

● What motivated you to visit the Lyon Arboretum today? Do you feel as if you got as

much out of your visit as you were hoping to?

● Do you consider yourself knowledgeable in botany and/or Hawaiian culture? Or do you

feel like you have a lot to learn?



31

● Would you say you have high, moderate, or little interest in learning about wildlife

conservation?

● Would you say you have high, moderate, or little interest in learning about Hawaiian

culture and history?

● Which of the Arboretum’s educational material have you utilized? For example, have you

used the trail map, the brochures, or the signage in the gardens?

● Do you feel that your use of educational material helped or hindered your experience and

why?

● What were some effective qualities of the material you interacted with, and what qualities

do you think need improvement?

● What additional topics would you have liked to be included in the educational material?

● Have you used digital, educational or guide material at these other establishments

(museums, zoos, other botanical gardens)? If yes, what kind of material was it and what

aspects did you enjoy about it?
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Appendix C: Staff Interview Response Coding Table

Below are the full results of our interview coding of the staff responses. This provided us insight on the staff’s perspectives of

the visitors and the topics that they want visitors to learn about. The “Totals” column shows the count of each topic/category for each

question, which allows us to identify responses that share similar sentiments.

Question Categories

Derek
Higashi
(Office
Manager)

Taylor
Amalato
(Front Office
Associate)

Aziz Agis
(Education
Associate)

Richard Sears
(Research
Support in
Grounds and
Collections)

Līloa Dunn
(Grounds and
Collections
Manager) TOTALS

How long have you
worked/been volunteering at the
Arboretum? n/a 14 years three weeks since 2017 since 1995 15-16 years

How many visitors do you
interact with a day?

n/a

60 to 100
(one person
from each
party) about 50

biggest tour is
30, minimum
3 average of 5

a couple visitors a
week

Can you walk us through your
process of deciding what to talk
about during a tour? Do you
change topics depending on the
interests of your audience?

Topics change
based on the
audience x 1
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Try to stay on topic x 1

From your perspective, do
visitors seem satisfied with the
tour guide experience? Do they
often request additional
information? If yes, how do you
typically go about supplying
that?

Visitors want more
plant information x 1

We refer them to
the website x 1

Visitors seem
satisfied x 1

Yes, when the guide
is knowledgeable x 1

Visitors often ask
for more
information x 1

Get job inquiries x 1
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Curious about how
plants are/were
used x x 2

People are
interested in stories x 1

Are there some specific topics
that visitors are often most
interested in? Hiking x x 2

Native plants x x x x 4

Birds x x x 3

Rainbow
eucalyptus x 1

Plants in specific
regions x 1

"What is an
arboretum?" x 1

Palms x 1

What are some attractions that
are particularly popular with
visitors? Inspiration point x 1

Buddah statue x 1
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Waterfall x x x 3

Hiking x x 2

General scenery x 1

Do you find that there is often a
large difference in preferences
and intentions between local
visitors and tourist visitors? Tourists are more

interested in plants x 1

Locals bring their
families x 1

Locals are
interested in native
plants x x 2

Tourists take
pictures and view
nature x x 2

Locals come more
casually x 1

Locals feel entitled
to the land x 1
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Tourists see it as a
vacation
opportunity x 1

Locals are
interested in
cultural
practitioners x 1

If you were making a
comprehensive educational
brochure, what are some topics
or facts that you would make
sure to include? Is this topic
typically interesting to visitors,
helps further the Arboretum's
mission, or just a personal
favorite? The number of

plants/total acreage x 1

How long the trails
are x 1

More detailed map
with all of the trails x 1

Arboretum history x x x 3



37

Emphasize goal of
protecting plants x x 2

Watershed
restoration history x x 2

Hawaiian rare plant
program x x 2

Research aspect x x 2

Safety information x 1

Hiking etiquette x 1

Recommended
attire x 1

Mission of
conservation,
education, outreach x x 2

Micropropagation
lab x 1
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From your perspective as a
local, what Hawaiian cultural
aspects and lessons would you
want tourists to learn about/take
away from their time at Lyon
Arboretum?

Ethnobotanical
Garden x 1

Appreciating the
land (mālama ‘āina) x x x 3

Take care of plants
and animals x 1

This land is sacred
and should be
respected x x 2

The real meaning of
aloha x x 2

The definition of
‘āina x x 2

The importance of
being in a collective x 1

Taro collection x 1

Traditional house x 1
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Appendix D: Visitor Survey Response Coding Table

Below are the full results of our survey response coding for our visitor surveys. This provided us with insight on the

demographic information of our respondents, their levels of background knowledge and interests, and their preferences for certain

topics and attractions. The “Totals” column shows the count of each topic/category for each question, which allows us to identify

responses that share similar sentiments.

Question Categories 1 2 3 4 5 6 7 8 9 10 11 12 13 14 TOTALS

First name, last initial? n/a

Age Range?

<18 0

19-25 x 1

26-30 x x x 3

31-39 x x x 3

40-50 0

>50 x x x x x x x 7

How did you hear about
this survey? WPI Student Team Member x x x x x x x x x x x x x x 14

Are you a Hawai'i
resident?

Yes x x x x 4

No x x x x x x x x x x 10

Is this your first time
visiting the Lyon
Arboretum? If not, how

Yes x x x x x x x x 8

No, I have been here twice x x x 3
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many times have you
visited?

No, I have been here more than
twice x x x 3

Have you been to a lot of
other arboreta or
botanical gardens?

Yes, I have been to many x x x x x 5

No, this is my first time x x 2

What motivated you to
visit the Lyon Arboretum
today? Do you feel as if
you got as much out of
your visit as you were
hoping to?

Peaceful setting/leave town x x 2

Enjoy nature x x x 3

I visit whenever I am on the island x 1

Convenient location (right up the
street) x 1

Brought by a friend x x 2

See plants x x x 3

Birding x 1

Bringing a friend x x 2

Interest in Hawaiian tropics x 1

Bring 2 year old son x 1

Waterfall x 1

Do you consider yourself
knowledgeable in botany
and/or Hawaiian culture? Yes, I am knowledgeable in both 0
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Or do you feel like you
have a lot to learn?

Yes, botany x x x 3

Yes, Hawaiian culture 0

No, but some knowledge in either
one x x x x x 5

No, I have a lot to learn about both x x x x x x 6

Would you say you have
high, moderate, or little
interest in learning about
wildlife conservation?

Low interest 0

Moderate interest x x x x x x x 7

High interest x x x x x x x 7

Would you say you have
high, moderate, or little
interest in learning about
Hawaiian culture and
history?

Low interest x 1

Moderate interest x x x x x x 6

High interest x x x x x x x 7

Which of the
Arboretum’s educational
material have you
utilized? For example,
have you used the trail
map, the brochures, or
the signage in the
gardens?

Trail map x x x x x x x x x x x x 12

Brochure x 1

Signage x x x x x x x x x x 10

Other 0
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Do you feel that your use
of educational material
helped or hindered your
experience and why?

Signs are helpful x x x x x x 6

Signs are informational x 1

Information corresponds to what is
seen in the gardens x 1

Trail map is helpful x x x x x 5

Learned plant names x 1

Still got lost x 1

Connected to culture and history x 1

What were some
effective qualities of the
material you interacted
with, and what qualities
do you think need
improvement?

Better trail signage x x x 3

Good cultural/botanical signs x x x 3

More detailed trail map x x x x 4

More plant labels x x x 3

The key for Ethnobotanical Garden
plant uses should be posted so that
people can refer to it later x 1

More variety x 1
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Good plant labels x x 2

Use of Hawaiian names x 1

Bigger signs x 1

Had unanswered questions x 1

What additional topics
would you have liked to
be included in the
educational material?

Plant information x x 2

Garden history x 1

Plant identification x 1

Bird guide x x 2

Arboretum history and maintenance x 1

Learn about the connection to UH x 1

Culture x 1

Plant uses x 1

Have you used digital,
educational or guide
material at these other
establishments
(museums, zoos, other
botanical gardens)? If
yes, what kind of material
was it and what aspects
did you enjoy about it? Weather-beaten signs x 1
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Access to lots of in-depth
information x x 2

Plant or animal reference sheet x 1

Different gardens were easier to
identify x 1

More plant information x x 2

Maps had good visuals x 1

Easy to use x 1

QR code x 1

Saves paper x 1

Picture this App x 1
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Appendix E: Survey Questions for Visitors (During Beta Testing Stage)

Below are the survey questions we asked visitors when we beta tested our draft digital

brochure. These questions were distributed after the visitors used the digital brochure as they

hiked and walked through the gardens. This provided us with insight on how effectively our

brochure was able to present information, how easy it was to use, as well as any overall feedback

from the visitors. Answers from this survey were used to make revisions in our brochure.

Introduction:

Hello! Thank you for participating in the survey. We are a team from Worcester

Polytechnic Institute in Massachusetts, and we are working with Lyon Arboretum to improve

their self-guided tours by creating a new digital, educational brochure. We are beta testing our

digital brochure, and would like visitors to participate. Visitors will be able to use the digital

brochure however they see fit, and will fill out a feedback survey at the end of their hike.

The feedback from the survey will help us make revisions to the digital brochure and will

be referred to in our final report. However, participants are not required to answer every question

if they do not feel comfortable doing so.

Once again thank you for your time,

WPI Team

Questions:

● Please enter your first name and last initial (example: John S)

● How did you gain access to this survey?

● Age range

● Do you live locally? If not, where are you from?

● Is this your first time visiting the Lyon Arboretum? If not, how many times have you

visited?

● What motivated you to visit the Lyon Arboretum today?

● Have you been to a lot of other arboreta or botanical gardens?

● Would you say you have high, moderate, or little interest in learning about wildlife

conservation?
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● Would you say you have high, moderate, or little interest in learning about Hawaiian

culture and history?

● In general, would you say your experience with our digital brochure was positive,

negative or neutral?

● Can you briefly summarize your experience at the Arboretum today and tell us how you

utilized the brochure?

● What were some effective qualities of the brochure you used, and what qualities do you

think need improvement?

● Which of the two options for using the brochure did you primarily use?

● What additional topics would you have liked to be included in the brochure?

● How do you feel about the amount of information presented in the brochure?

● Do you have any additional comments or feedback you would like us to consider?
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Appendix F: Research on Digital Interpretive Material

Below are the results of our evaluation of digital, interpretive material at six different

organizations: the Waikiki Aquarium, the Bishop Museum, San Luis Obispo Botanical Garden,

United States Botanic Gardens, Regional Parks Botanic Garden, and the Art Institute of Chicago.

We used the following examples to research the different characteristics of digital interpretive

material and determine characteristics of a successful digital brochure.

Waikiki Aquarium

The Waikiki Aquarium utilized digital

interpretive material in the form of tablets to

provide additional information to their visitors.

Some of the tablets were interactive while

others were static. Figure 9 shows one of the

interactive tablets we engaged with.

The tablet allows visitors to view

additional information on a variety of the aquarium’s marine life. There were multiple interactive

tablets throughout the aquarium. The main screen had clickable options for different animal

species, and once an option was selected you could choose between a few options of specific

animals within that species to read about. The

information was concise and clear which we found

particularly engaging. Going back to look at

information about other creatures was easy with the

“Back”, “Next”, and “Close” buttons, as shown in

Figure 9.

The Aquarium also had tablets that were not

interactive but still displayed information to the

visitors. They often utilized diagrams and images

which helped us to not feel overwhelmed with

information. Figure 10 shows an example of one of

these non-interactive tablets. We also found the
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separation of the key terms to be effective, since it broke up the text and called our attention to

this section that has new information.

Bishop Museum

The Bishop Museum utilized

various digital interpretive materials in

order to educate and convey information to

their visitors. One exhibit was focused on

taxonomy and featured a large touch screen

with the ability to zoom in and out. The

touch screen displayed a large tree

depicting all life with various branches

splitting off to show the classification and

naming of living beings along with

pictures. This was a great visual representation to help understand taxonomy with fun interactive

features. A downside to this exhibit was the tree was so large that it was impossible to zoom in to

each section and view all the information the exhibit had to offer within a reasonable amount of

time. See Figure 11.

Another exhibit with a more cultural

focus used digital tablets initially displaying a

table of contents. From there, visitors could

click topics they are interested in to be led to

another page. That page included buttons

leading to topics with educational

descriptions or pictures and a button to return

to the main menu, similar to what the Waikiki

Aquarium has. This layout was helpful as

visitors can go through to learn more about

information they are most interested in by

clicking those specific topics. See Figure 12.
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Determining Characteristics of a Successful Digital Brochure

We looked at various digital brochures from our perspectives as potential visitors to

determine if they were successful at conveying information. We evaluated each brochure based

on our personal judgment of how easy to read, engaging, and well-designed they were. Table 2

shows the positive and negative characteristics that we observed in each digital brochure.

Table 2. Example Brochures and Characteristics

Organization,
Brochure

Contents of
Brochure

Positive
Characteristics

Negative
Characteristics

San Luis Obispo
Botanical Garden
Fire Safe Garden
Brochure

Guide to the Fire Safe
Garden, its features,
and the plants it
contains

Concise plant name
index, informative
diagram, useful map
to indicate location

High text to image
ratio, no interactive
features

United States Botanic
Gardens

General overview of
attractions and
gardens

Concise history
section, highlighting
of popular attractions,
and easy to use map

No interactive
features, little
information on the
individual gardens

Regional Parks
Botanic Garden

Notable attractions,
safety, rules, general
information, map,
map guide

Consistent theme,
practical pictures,
clear information,
easy to use map

High text to image
ratio, no interactive
features

Art Institute of
Chicago
Monet Paintings and
Drawings at the Art
Institute of Chicago

A digital catalog of
the Art Institute of
Chicago Monet
Exhibit.

Displayed the
artwork very clearly,
provided a timeline of
Monet’s art

Certain sections had
high text to image
ratio,
figures/paintings did
not directly
correspond with text
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Across all of our examples some common themes for the positive characteristics were

clear information and ease of use. Some characteristics we are looking to avoid include a high

text to image ratio and lack of interactive features. Figure 13 shows the example brochure we

looked at from the San Luis Obispo Botanical Garden.
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Appendix G: Producing the Digital Brochure

Below we describe part of our process of producing the digital brochure and how we
determined if it was color blind safe.

To create the brochure, we used Adobe InDesign for the layout and Google Docs to

organize the information. An easy to read font size and color was chosen as well as a background

that would not cause glare issues in the sun. To ensure accessibility for those that are color blind,

we tested the color palette that we used in the brochure with Adobe’s Color Blind Safe tool. The

test showed that our color palette is color blind safe, as shown in Figure 14. Once most of the

content was laid out, Adobe Acrobat was used to add the interactive links.

Figure 14. Adobe Color Blind Safe Tool
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Appendix H. Beta Test Feedback Survey Coding Table

Below are the full results of our survey response coding for our visitor surveys that we conducted during our beta test. This

provided us with insight about the demographic information of the participants, feedback about their experiences with the digital

brochure, and any recommendations they have for improvement. The results have been split into two tables for each round of beta

testing that we conducted. The “Totals” column shows the count of each topic/category for each question, which allows us to identify

responses that share similar sentiments.

Beta Test: Round 1

Beta Test Round 1

Question Categories 1 2 3 4 5 6 7 8 9 10 TOTALS

First name, last initial? n/a

How did you gain access to

this survey?

QR code at Visitor Center 0

Email from WPI Team 0

Link embedded in brochure x x x x x x x x 8

Other: WPI member fill in x x 2

Age Range

<18 0

19-25 x 1
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26-30 x x 2

31-39 x 1

40-50 x x x x 4

>50 x x 2

Do you live locally? If not,

where are you from?

Yes x x 2

California x x 2

Michigan x x 2

Texas x x 2

Maine x 1

New Hampshire x 1

Connecticut 0

Massachusetts 0

New Jersey 0

Missouri 0

Delaware 0

Colorado 0

Idaho 0
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Is this your first time visiting

Lyon Arboretum? If not, how

many times have you visited?

Yes x x x x x x x 7

No, I have been here twice (including today) x 1

No, I have been here more than twice x x 2

What motivated you to visit

Lyon Arboretum today?

Recommended by a friend x x 2

Valentines day x 1

Close to Waikiki x 1

Good for kids x 1

Shade x 1

n/a x x 2

Flora and/or fauna x 1

Beautiful natural spaces x 1

Learning about plants x 1

Bringing a visiting friend x 1

Internet reviews x 1

Love the Arboretum 0

Walk around 0
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Tropical plants 0

Saw the signs outside 0

Goes regularly 0

Hear the birds and rain 0

Have you been to a lot of other

arboreta or botanical gardens?

Yes, I have been to many botanical gardens/arboreta x x x 3

No, but I have been to a few botanical gardens/arboreta x x x x x 5

No, this is my first time at a botanical garden/arboretum x 1

Would you say you have a

high, moderate, or low interest

in learning about wildlife

conservation?

High interest x x x x x 5

Moderate interest x x 2

Low interest x x 2

Would you say you have a

high, moderate, or low interest

in learning about Hawaiian

culture and history?

High interest x x x x x 5

Moderate interest x x x 3

Low interest x 1

In general, would you say that

your experience with our

Positive x x x x x x x x 8

Negative 0

Neutral x 1
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digital brochure was positive,

negative, or neutral?

Can you briefly summarize

your experience at the

Arboretum today and tell us

how you utilized the brochure?

Bad connection x 1

Looked at sections as they came across them x x x x 4

Read about plants x x x x x x 6

Filled informational gaps x x 2

Map feature x x x 3

n/a x 1

Walked and read x 1

Brief stay x 1

Walked main trail to waterfall x 1

Read history information x 1

Enjoyed plants and wildlife 0

Used as a take home guide to ID photos they took 0

What were some effective

qualities of the brochure you

n/a x x 2

Good photos x x 2
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used, and what qualities do

you think need improvement?

Fast buttons x 1

Easy download x 1

Map is useful x 1

Map should be clickable x 1

Alphabetizing plant names x 1

Include mainland common names of plants x 1

Good grouping based on garden x 1

Informative x x 2

Jumping to each section was useful x x x 3

Well organized x 1

Should have a map for each section x 1

Convenient PDF format x 1

Home button is convenient x 1

Photos could be improved 0

Grammar consistency 0
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Remind people they can zoom in 0

Formatting consistency 0

Map numbering system is re-used 0

Brochure should include trail markers to help visitors orient

themselves 0

Couldn't find Spice Hill on the map 0

Easy to navigate 0

Hard to connect brochure to what they were seeing 0

More photos 0

Good labeling 0

Which of the two options for

using the brochure did you

primarily use?

Option 1 (Scroll as you go) x x x x x 5

Option 2 (Choose your own adventure) x x x x x 5

What additional topics would

you have liked to be included

in the brochure?

n/a x x x x x x 6

Albizia removal process x 1

Sugar cane x 1

Traditional and current uses of plants x 1
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Conservation efforts/ways to help x 1

Blue marble tree x 1

Distance/time away from other attractions 0

Audio/photo ID guide to birds 0

More information on taro efforts and what it represents 0

More cultural and historical facts 0

How do you feel about the

amount of information

presented in the brochure?

Too much information 0

Too little information 0

Perfect amount of information x x x x x x x x x 9

Do you have any additional

comments or feedback you

would like us to consider?

n/a x x x x x x x 7

Had difficulty locating plants from photos in the brochure x 1

Internet access was rough x 1

Would like to download prior to trip x 1

Prefer white background 0
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Focus on how you can use the brochure to answer questions

about plants, research, or history 0

Easy to use, intuitive layout 0

Integrate map with GPS capability 0

Explain how to make it back by aiming for downhill paths 0

Brochure should have the same numbering as the Arboretum

maps 0

Beta Test: Round 2

Beta Test Round 2

Question Categories 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 TOTALS

First name, last initial? n/a

How did you gain access to

this survey?

QR code at Visitor Center 0

Email from WPI Team 0

Link embedded in brochure x x x x x x x x x x x x x x x 15

Other: WPI member fill in 0

Age Range
<18 0
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19-25 x x x 3

26-30 x 1

31-39 x 1

40-50 x x x x 4

>50 x x x x x x 6

Do you live locally? If not,

where are you from?

Yes x x x x 4

California x 1

Michigan 0

Texas 0

Maine 0

New Hampshire 0

Connecticut x x 2

Massachusetts x x x 3

New Jersey x 1

Missouri x 1

Delaware x 1

Colorado x 1

Idaho x 1
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Is this your first time visiting

Lyon Arboretum? If not, how

many times have you visited?

Yes x x x x x x x x x x x 11

No, I have been here twice (including

today) 0

No, I have been here more than twice x x x x 4

What motivated you to visit

Lyon Arboretum today?

Recommended by a friend x x x x x x 6

Valentines day 0

Close to Waikiki 0

Good for kids 0

Shade 0

n/a x 1

Flora and/or fauna x x 2

Beautiful natural spaces x x 2

Learning about plants 0

Bringing a visiting friend 0

Internet reviews 0

Love the Arboretum x 1

Walk around x 1
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Tropical plants x x 2

Saw the signs outside x 1

Goes regularly x 1

Hear the birds and rain x 1

Have you been to a lot of

other arboreta or botanical

gardens?

Yes, I have been to many botanical

gardens/arboreta x x x x x x x 7

No, but I have been to a few botanical

gardens/arboreta x x x x x x x x 8

No, this is my first time at a botanical

garden/arboretum 0

Would you say you have a

high, moderate, or low

interest in learning about

wildlife conservation?

High interest x x x x x x 6

Moderate interest x x x x x x x x x 9

Low interest 0

Would you say you have a

high, moderate, or low

interest in learning about

Hawaiian culture and history?

High interest x x x x x x x x 8

Moderate interest x x x x x x x 7

Low interest 0
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In general, would you say that

your experience with our

digital brochure was positive,

negative, or neutral?

Positive x x x x x x x x x x x x x x 14

Negative 0

Neutral x 1

Can you briefly summarize

your experience at the

Arboretum today and tell us

how you utilized the

brochure?

Bad connection 0

Looked at sections as they came across

them x x x 3

Read about plants x x x x x x x x 8

Filled informational gaps x 1

Map feature x x x x 4

n/a x 1

Walked and read 0

Brief stay 0

Walked main trail to waterfall x 1

Read history information 0

Enjoyed plants and wildlife x x x 3

Used as a take home guide to ID photos

they took x 1
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What were some effective

qualities of the brochure you

used, and what qualities do

you think need improvement?

n/a 0

Good photos x 1

Fast buttons 0

Easy download 0

Map is useful 0

Map should be clickable 0

Alphabetizing plant names 0

Include mainland common names of

plants 0

Good grouping based on garden 0

Informative x x x 3

Jumping to each section was useful x x x x x x x 7

Well organized x x 2

Should have a map for each section 0

Convenient PDF format x 1

Home button is convenient x x 2
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Photos could be improved x 1

Grammar consistency x 1

Remind people they can zoom in x 1

Formatting consistency x 1

Map numbering system is re-used x 1

Brochure should include trail markers

to help visitors orient themselves x x 2

Couldn't find Spice Hill on the map x x 2

Easy to navigate x x 2

Hard to connect brochure to what they

were seeing x 1

More photos x 1

Good labeling x 1

Which of the two options for

using the brochure did you

primarily use?

Option 1 (Scroll as you go) x x x x x x 6

Option 2 (Choose your own adventure) x x x x x x x x x x 10
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What additional topics would

you have liked to be included

in the brochure?

n/a x x x x x x x x x x x x 12

Albizia removal process 0

Sugar cane 0

Traditional and current uses of plants 0

Conservation efforts/ways to help 0

Blue marble tree 0

Distance/time away from other

attractions x 1

Audio/photo ID guide to birds x 1

More information on taro efforts and

what it represents x 1

More cultural and historical facts x 1

How do you feel about the

amount of information

presented in the brochure?

Too much information x x 2

Too little information x x 2

Perfect amount of information x x x x x x x x x x x 11
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Do you have any additional

comments or feedback you

would like us to consider?

n/a x x x x x x x x x x 10

Had difficulty locating plants from

photos in the brochure 0

Internet access was rough 0

Would like to download prior to trip 0

Prefer white background x 1

Focus on how you can use the brochure

to answer questions about plants,

research, or history x 1

Easy to use, intuitive layout x x 2

Integrate map with GPS capability x 1

Explain how to make it back by aiming

for downhill paths x 1

Brochure should have the same

numbering as the Arboretum maps x 1
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Appendix I: Final Draft of Digital, Educational Brochure

The following pages contain a copy of our final draft of the digital, educational brochure

that we created for the Lyon Arboretum.




































































