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Abstract: Coral reefs are vital ecosystems not only to the marine animals 
that inhabit them, but to other organisms including humans. The 
importance of coral reefs as well as their decline worldwide is well 
documented, with human activities cited as the major causes of decline. 
The purpose of this instructional design project is to create a web-based 
instructional module on Hawaii’s coral reef ecology and conservation to 
educate visitors and promote contribution to conservation. The website 
created includes videos and text-based information about the importance, 
decline and what people can do to help conserve coral reefs. Twenty-eight 
participants completed the module. Data analysis showed that the module 
did not contribute to any major changes in knowledge; majority of the 
participants had previous knowledge about coral reef conservation, as 
there were high correct responses in the pre-test questionnaire also 
reflected in the post-test. Based on this study, future studies would include 
participants who are more likely to not have previous knowledge, such as 
international students, high school students or a random sample of tourists 
visiting the State of Hawaii. 

 

Introduction 
 
Coral reefs have been thought of as the rainforests of the sea (Davidson, Hamnett, & 
Minato, 2003) and having the highest concentration of marine biodiversity (Carpenter et. 
al, 2008). Hawaii is surrounded by coral reefs whose characteristics are unlike any other 
marine reef system on the planet. In Hawaii, with its unique geographical isolation, it is 
estimated that about 25% of species of fish are found nowhere else in the world 
(Spalding, Ravilious, & Green, 2001).  
 
Since the mid 1990s, researchers have found that the coral reefs surrounding the main 
Hawaiian Islands have declined in marine and coral biomass. The development of 
ecosystem based management in the state of Hawaii have been lagging, with one of the 
most successful one being in west Hawaii on the island of Hawaii (Tissot, Walsh & 
Hixon, 2009). Without marine protected areas in place, it is left to the people who visit 
coral reefs to take it upon themselves to take proper precautions and exhibit proper 
etiquette to conserve what remains. Hence educating about coral reef conservation is 
needed to prevent further loss and protect what is left of the coral reefs for future 
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generations. This instructional design project was created to assess the effectiveness of a 
web-based multimedia module on the conservation efforts of coral reefs in Hawaii. 
 
Importance of Coral Reefs 
 
Around the world, human activities, such as overfishing, emission of greenhouse gases 
and runoffs, have played a major role in the decline of the health of the reefs (Waddell, 
2005). Humans rely on coral reefs as a source of food, revenue, and new scientific 
products. Reef fishes are a source of food for hundreds of millions of people, mainly 
those living in coastal communities (Carpenter et. al, 2008). Tour companies relying on 
the diverse colors, shapes, size of marine organisms and healthy reef habitat would lose 
millions of dollars a year in revenue (Cesar & Van Beukering, 2004). Finally, the highest 
concentration of marine biodiversity are found in coral reefs (Carpenter et. al, 2008) and 
a loss of marine diversity would decrease new discoveries of species and potentially 
reduce the number of the development of new scientific products, such as medicinal 
drugs. 
 
Coral reefs are also natural breakers protecting the coastline from the constant battering 
of large ocean’s waves (Hoegh-Guldberg et. al, 2007). A combination of the decline of 
coral reefs, increasing sea levels and intensifying storms can potentially jeopardize 
coastal infrastructures, lagoon and estuarine ecosystems, and the shoreline nesting sites of 
turtles and sea birds (Hoegh-Guldberg et. al., 2007).  
 
Cesar & Van Beukering (2004) researched and valued Hawaii’s coral reefs to have 
brought in an estimated $360 million in revenue to the state of Hawaii. This revenue was 
generated from caught fish sold, jewelry from coral and recreational activities such as 
kayaking, snorkeling, scuba diving and canoeing. Tourism is the primary industry driving 
Hawaii’s economy today, with many tourists being attracted to Hawaii for its lush beauty 
and pristine beaches, including the coral reefs and the animals living in it. 
 
Public Coral Reef Education in Hawaii 
 
With today’s technology, many adults browse the web as they are planning vacations for 
their family. Therefore web-based information allows for a higher accessibility rate for 
the general public. Education about coral reefs in Hawaii is very place based (Hanauma 
Bay, 2004; Waikiki Aquarium, 2009), meaning visitors have to be at a site to learn about 
coral reef etiquette. For example, the Waikiki Aquarium’s educational programs are 
designed for both school groups as well community groups (Waikiki Aquarium, 2009). 
These programs offer tours of the aquarium as well as educational activities. School 
groups sign up for tours led by staff members. Visitors can enroll in classes that take 
them on reef walks at night, tours of the aquarium, and overnight experiences in the 
aquarium at night (Waikiki Aquarium, 2009).  
 
Another popular destination is Hanauma Bay Marine Life Conservation District. An 
education center was constructed in 2002 where information regarding the bay as well as 
etiquette is provided (Hanauma Bay, 2004). First time visitors, whether a Hawaii resident 
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or non-resident, must watch a 15-minute orientation video about the history of how 
Hanauma Bay was created, its unique nature, and proper behavior while in the water and 
beach. The purpose of the video is to encourage non-destructive behavior to the coral 
reef. This video is not available online; visitors must physically go to Hanauma Bay to 
obtain this information. 
 
Methods 
 
The purpose of this research study is to create and evaluate a web-based instructional 
module on Hawaii’s coral reef ecology and conservation. Information regarding coral 
reef ecology and conservation is widely available to the general public, mostly via web 
sites, but the majority of this information is presented in text-based format. The goals of 
this research are to engage the audience in learning about coral reef ecology and 
conservation and to introduce the audience to an alternative mode of learning about coral 
reefs. 
 
Instructional Design Model 
 
The Dick and Carey Systems Approach Model for Designing Instruction was used for the 
development of this coral reef and ecology web-based module. This approach allows the 
designer to consider all components of the process, from the learner, the instructor, the 
instruction and finally the learning environment (Dick, Carey & Carey, 2008). This 
model takes into consideration the learner’s prior experience, the ability for the designer 
to test the instructional module on a small test audience that closely mimics the target 
audience and finally allows for revisions to take place before distributing it to the target 
audience. 
 
The target audience for this instructional module is the general public. This would 
include people who would like to learn about coral reefs conservation, the residents to the 
state of Hawaii, as well as those visiting the state of Hawaii. The test audience is 
described later in the participants section. 
 
Web-Based Instructional Module 
 
The web-based instructional module was designed using Google Sites. The website 
consisted of five sections that discussed the reefs in Hawaii, ecology, importance and 
decline of coral reefs, conservation efforts and what individuals can do to conserve coral 
reefs. Prior to viewing the website, participants read and agreed to the informed consent 
form stating that participation is completely voluntary and no penalty will result should 
they withdraw from the study. Once agreeing to the consent form, the participants 
completed a demographic survey and a pre-test. An introduction webpage gave the 
participants a description of the instructional module and what to expect. Each section of 
the website consisted of text-based information and some sections also had the 
information presented in a video format as seen in Figure 1. At the end of each section, 
questions related to the information presented were answered by the participants. After 
submitting their answer choice, the participants were given the correct answer to each 
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question and an explanation of why the answer choice was correct or incorrect. After 
completing the five sections, the participants completed a post-test and attitudinal survey. 
 

 
Figure 1. Example of webpage with information presented in both text and video format. 

 
One-on-One Evaluation 
 
The instructional module was reviewed by two content experts, three peer reviewers and 
one reviewer who had little knowledge about the content. The content experts, an 
educational specialist at Hanauma Bay Marine Life Conservation District and an 
educational specialist at the Hawaii Institute for Marine Biology, were chosen based on 
their expertise in the field. The content experts were emailed the link to the instructional 
module and provided feedback via email. The three peer reviewers were also emailed the 
link to the instructional module and comments were made both face-to-face and email. 
The review by the one reviewer with no previous knowledge was conducted face-to-face, 
with comments recorded by the researcher. This feedback was very helpful and after 
revisions were made, a small group of participants who resembles the target audience 
were asked to participate in the instructional module to assess its effectiveness. 
 
Participants 
 
The researcher asked and received confirmation from twelve instructors teaching online 
courses through Outreach College at the University of Hawaii if the researcher could ask 
their students to voluntarily participate in this study. The volunteer participants in this 
study are students enrolled in an undergraduate, online course at the University of Hawaii 
at Manoa, Honolulu, Hawaii, during the Spring 2011 semester.  
 
Procedures 
 
In mid-February 2011, the researcher sent the online instructors an email with the link to 
the website. The instructors forwarded the email to their students instead of the researcher 
contacting the students directly. This procedure was done to keep the anonymity of the 
participants. The participants had two weeks to view the website and complete an online 
demographic and attitudinal survey, and an online pre-test, and post-test.  
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Comparison of the results from the pre-test and post-test were used to determine the 
effectiveness of the website. 
 
Results 
 
A total of 43 participants reviewed the website, but only 28 participants completed all of 
the surveys and tests. This instructional analysis will only be based on those participants 
with full completion (N=28). 
 
Demographics 
 
Based on the demographic survey, 77% of participants were female and 23% were male. 
Fifty eight percent of the participants were between the ages of 18 and 25. About 82% of 
the participants had some college education and 16% had either an undergraduate or 
graduate college degree. About 70% of the participants were comfortable in using the 
internet and have enrolled in an online course. While some participants felt that they were 
knowledgeable about coral reefs and marine ecosystems, most felt that their knowledge 
was average. 
 
Pre- and Post-Test Results and Comparison 
 
Appendix A shows the results of the pre-test given at the beginning of the module. A 
score of 1 means that the participants answered the question correctly, while a 0 indicates 
an incorrect answer. Overall, the participants scored very high on the pre-test, with only 
question items 6 and 10 having a low percentage, 50% and 54% respectively, correct. 
The average pre-test score was 90% correct. 
 
Appendix B shows the results of the post-test given at the end of the module. Overall, the 
participants again scored very high on most of the questions, although questions 5, 7, 9, 
and 15 had a drop in participants answering the question correctly. The average post-test 
score was 80% correct. 
 
The pre-test and post-test comparison as seen in Figure 2 had varying results. Participants 
correctly answered questions 1 and 13 on both the pre-test and post-test. Seven of the 16 
questions showed participants did better on the post-test than pre-test. The remaining 
questions resulted in participants correctly answering the pre-test question but incorrectly 
answering the respective post-test question. On average, the participants answered the 
pre-test 88% of the questions correctly, and 84% of the post-test correctly. 
 
Discussion 
 
The results of the data concluded that the participants had a beginning above average 
knowledge on coral reef conservation. As seen in Figure 2, many of the participants 
answered both the pre-test and post-test questions correctly. This could be the result of 
the participants being residents of the state of Hawaii or near coastal areas, such as 
residents of California, Oregon, Washington, or Florida. Because coral reef conservation 
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and marine pollution awareness has increased, residents living near coastal areas would 
be more exposed to this issue in their school curriculum or through the media. With these 
results, it is hard to determine if the website was effective in teaching the participants 
about coral reef conservation. Future studies would include participants who are less 
likely to have previous knowledge about coral reef conservation. 
 

 
Figure 2. Pre- and post-test data comparison. 

 
 
Seven of the 16 items (questions 2, 4, 6, 8, 10, 11, 16) showed that more participants 
answered the post-test question correctly than the respective pre-test question. This 
showed that the participants learned something new or an issue was clarified after 
viewing the website. 
 
However, analysis of the test data also revealed lower scores in six items (questions 3, 5, 
7, 9, 14, 15). Information presented in the module may have conflicted what participants  
already knew about the topic. The question itself could also be a factor. The content of 
the questions were the same for both the pre-test and post-test, but differences between 
the two tests included how the question was worded or asking different aspects of the 
topic. For example, the pre-test question asked to define an endemic species, while the 
post-test question asked to identify an endemic species. If the participant knew how to 
define an endemic species but could not correctly identify a species that is endemic to a 
region, the question may have not have been good comparison test items. 
 
Questions 7, 9, and 15 had a marked decline of correct responses in the post-test 
compared to the pre-test. Comparing the questions asked in the pre-test and post-test 
resulted in a number of conclusions. The post-test question may have been confusing to 
the participant, the pre-test answer choices were too obvious, or not enough information 
was provided in the website. Future studies would include conducting a closer item 
analysis of the test questions. 
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Open-Ended Responses 
 
Open-ended responses from the attitudinal survey provided positive and constructive 
feedback. Many of the participants commented how they found the videos useful and 
thought that the video was sufficient and conveyed the information without it being too 
long. Many participants commented how the design of the website was appealing, with a 
good choice of background color, text size and font. Constructive feedback included the 
navigation of the website, the professionalism of the website and incorporating more 
multimedia tools. Many commented how they would prefer to have a “back” and “next” 
button at the bottom of each website for easier navigation. Other comments included how 
the website did not appear professional and that numerous tabs that were created while 
viewing the website. Finally one participant suggested adding more multimedia tools to 
enhance the learning experience. 
 
Based on this feedback, revisions will be made to the website to add more navigational 
tools to each webpage and ask the recommendation of a web designer to make the 
website more professional and marketable to the general public. Finally additional 
multimedia tools such as interactive games and flash videos will be incorporated into the 
website to convey some of the text-based information currently present on the website. 
 
Conclusion 
 
The majority of participants in this study had previous knowledge about coral reef 
conservation. This finding is positive, but is reflective of those who are familiar with 
Hawaii and likely exposed to formal studies of Hawaii’s environments at the university. 
If redesigned, future improvement of this module would include the development of 
additional multimedia tools, having participants who are more likely to not have 
knowledge of coral reefs such as international students, visitors to Hawaii or high school 
students, revising the information based on current research, and conducting a closer item 
analysis of the test questions. 
 
The purpose of this instructional design module was to create a website on coral reef 
conservation for those interested in this topic and visitors to the state of Hawaii. Though 
the module did not increase overall knowledge of coral reef conservation and etiquette, it 
provides a good foundation for further development. Based on research on the Internet, 
many websites on coral reef conservations are mainly text based, and can lose the interest 
of the reader. By taking the text-based information, utilizing multimedia tools, and 
employing instructional design, it was the intent to make the topic more interesting and 
engaging, keeping the reader’s interest and creating a lasting impression of the 
importance of coral reefs and its conservation. 
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Appendix A. Results of Pre-Test Results 
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Appendix B. Results of Post-Test 

 
 


