
Texas Tech University, Sarah Koenig, December 2015 

 

 

 

 

Using Systems Theory to Evaluate the Effectiveness of a New Zoo Exhibit  

 

 

 

by 

 

Sarah R. Koenig, B.S. 

 

A Thesis 

 

In 

 

Curriculum & Instruction 

 

Submitted to the Graduate Faculty 

of Texas Tech University in 

Partial Fulfillment of 

the Requirements for 

the Degree of 

 

MASTER OF EDUCATION 

 

Approved 

 

Dr. Shirley M. Matteson 

Co-Chair of Committee 

 

Dr. Patricia Patrick  

Co-Chair of Committee 

 

Mark Sheridan 

Dean of the Graduate School 

 

 

December, 2015 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright 2015, Sarah R. Koenig 

 



Texas Tech University, Sarah Koenig, December 2015 

 

ii 

 

ACKNOWLEDGEMENTS 

Foremost, I would like to express sincere gratitude to my advisor and professor, 

Dr. Patricia Patrick. Without her continued support, patience, guidance, and motivation, I 

would not have been able to complete my master’s degree and a thesis. With her help I 

have advanced my skills in writing, research, and knowledge of informal science and 

education.  

Besides my advisor, I would like to thank Dr. Shirley Matteson for taking me as a 

student and accepting me as her own during my last semester. Without her insightful 

comments and encouragement, I would not have been able to complete my thesis. 

  My sincere thanks also goes to Dr. Chance Sanford at Houston Zoo, who 

provided me an opportunity for thesis research at his facility.  Without his support and 

advice, it would not be possible to conduct this research. 

Thank you to Dr. Sonya Sherrod who put in extra hours just to help me analyze 

data. This study would not have been possible without her willingness to help. 

A tremendous amount of thanks goes to my husband, Jarred, and son, Ethan. 

Jarred, thank you for playing the role of a ‘single dad’ while I worked on my thesis. Your 

endless love and support has gotten me to where I am today. Thank you for always 

pushing me to be better. 

Lastly, I would like to thank the ISE cohort of students, especially Sara Jose and 

Jenn Idema. Thank you both for the advice, and the support. I wish you both the best of 

luck in your future endeavors. 

  



Texas Tech University, Sarah Koenig, December 2015 

 

iii 

 

TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ................................................................................................ ii 

ABSTRACT ....................................................................................................................... vi 

LIST OF TABLES ............................................................................................................ vii 

LIST OF FIGURES ......................................................................................................... viii 

1. INTRODUCTION .......................................................................................................... 1 

Problem Statement .......................................................................................................... 3 

The Purpose of Study ...................................................................................................... 3 

Significance..................................................................................................................... 4 

2. REVIEW OF THE LITERATURE ................................................................................ 5 

History of Zoos ............................................................................................................... 6 

History of Exhibits .......................................................................................................... 6 

History of Education in Zoos ........................................................................................ 10 

Visitor Interaction with Signage ................................................................................... 11 

The Importance of Signage to Visitor Learning ........................................................... 13 

Exhibit Design and its Influence on Stakeholders ........................................................ 15 

Theoretical Framework ................................................................................................. 16 

3. METHODOLOGY ....................................................................................................... 19 

Study Setting ................................................................................................................. 19 

Signage .......................................................................................................................... 21 

Participants .................................................................................................................... 21 

Pre-survey ................................................................................................................. 22 



Texas Tech University, Sarah Koenig, December 2015 

 

iv 

 

Post-survey ................................................................................................................ 23 

Survey ........................................................................................................................... 25 

Contextual framework and the survey .......................................................................... 28 

Data Collection ............................................................................................................. 28 

Signage. ......................................................................................................................... 28 

Surveys ...................................................................................................................... 28 

Limitations .................................................................................................................... 29 

Data Analysis ................................................................................................................ 30 

Content analysis. ....................................................................................................... 30 

Analysis of survey..................................................................................................... 31 

4. RESULTS ..................................................................................................................... 33 

Content analysis ............................................................................................................ 33 

Identification signs. ................................................................................................... 33 

Informative signs. ..................................................................................................... 35 

Survey Results .............................................................................................................. 40 

5. DISCUSSION ............................................................................................................... 45 

What do zoo visitors know about the taxonomy, natural history, behavior, and 

conservation of gorillas before entering a gorilla exhibit? ........................................... 45 

What do signs in a gorilla exhibit tell visitors about taxonomy, natural history, 

behavior, and conservation of gorillas? ........................................................................ 46 

Sign organization. ..................................................................................................... 47 

After visiting a gorilla exhibit what do zoo visitors know about taxonomy, natural 

history, behavior, and conservation of gorillas? ........................................................... 48 



Texas Tech University, Sarah Koenig, December 2015 

 

v 

 

What is the relationship between the gaps in the knowledge visitors have of the 

taxonomy, natural history, behavior, and conservation and the information about these 

topics found on exhibit signage?................................................................................... 49 

Pre-survey and signage ............................................................................................. 49 

Post-survey and signage ............................................................................................ 50 

Signage and the visitor .............................................................................................. 51 

Did the signs address areas where visitor knowledge was low? ................................... 53 

Is GAF a functional component of the Houston Zoo system? ...................................... 53 

Conclusion .................................................................................................................... 54 

REFERENCES ................................................................................................................. 57 

APPENDIX A: GORILLAS OF AFRICAN FOREST VISITOR SURVEY ................... 61 

APPENDIX B: IRB APPROVAL LETTER .................................................................... 63 

APPENDIX C: CONSENT TO USE THE NAME OF HOUSTON ZOO ....................... 64 

 

  



Texas Tech University, Sarah Koenig, December 2015 

 

vi 

 

ABSTRACT 

 The purpose of this study was to assess the impact of the new Third Generation 

exhibit, Gorillas of African Forest, at Houston Zoo. Specifically, this study answered the 

research questions: (1) What do zoo visitors know about the taxonomy, natural history, 

behavior, and conservation of gorillas before entering a gorilla exhibit? (2) What do signs 

in a gorilla exhibit tell visitors about taxonomy, natural history, behavior, and 

conservation of gorillas? (3) After visiting a gorilla exhibit what do zoo visitors know 

about taxonomy, natural history, behavior, and conservation of gorillas? (4) What is the 

relationship between the gaps in the knowledge visitors have of the taxonomy, natural 

history, behavior, and conservation and the information about these topics found on 

exhibit signage? A pre- and post- survey of true/false knowledge statements along with 

content of analysis of exhibit signage was used to answer the research questions. Visitors 

come into the exhibit with knowledge of conservation. Signage addresses mostly 

conservation and behavioral characteristics of gorillas. Visitors leave the exhibit knowing 

about mostly about conservation and taxonomy of gorillas.  Visitors answered post-

survey statements with an average of 68% accuracy. While this exhibit is viewed as a 

functional subcomponent of Houston Zoo, areas of future study for further improvement 

are suggested.  
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CHAPTER 1 

INTRODUCTION 

As of 1996, modern zoological parks (zoos) had four roles: conservation, 

education, research, and entertainment (Reade & Waran, 1996). In 2009, animal welfare 

was added to the list (Fernandez, Tamborski, Pickens, & Timberlake, 2009). More 

recently, the roles of zoos were found to include: (1) exhibiting animals for the public, (2) 

education, (3) conservation, (4) research, and (5) entertainment (Patrick & Tunnicliffe, 

2013). The previous authors also identified seven main themes among zoo mission 

statements: (1) education, (2) conservation, (3) recreation, (4) facilities, (5) research, (6) 

administration, and (7) culture (Patrick, Matthews, Ayers, & Tunnicliffe, 2007; Patrick, 

Matthews, Tunnicliffe, & Ayers, 2007). The individual roles of a zoo are parts that make 

up a whole; one of these roles could not exist without the others. Conservation efforts 

cannot be effective without quality research. Research must be funded by donations from 

paying visitors (Reade & Waran, 1996). The majority of visitors come to the zoo for 

entertainment and to see animals (Luebke & Matiesek, 2013; Patrick & Tunnicliffe, 

2013; Reade & Waran, 1996; Rees, 2011). Without attracting visitors, zoos would not be 

able to maintain their other goals (Fernandez et al., 2009).  

Once people are enticed to visit a zoo, the responsibility of the zoo is to aid 

visitors in understanding the importance of conservation and research.  In order to 

achieve this goal, zoo visitors need to know “fundamental concepts concerning the 

features that define certain organisms, their behaviors, their habitats, and their 

interactions with other organisms and the environment” (Patrick, Matthews, Ayers, & 
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Tunnicliffe, 2007, p. 58). In addition, people need to understand changes of the above 

listed throughout the recent decades and why the changes are happening (Patrick, 

Matthews, Ayers, & Tunnicliffe, 2007). Learning about animal species helps zoo visitors 

“develop more positive perceptions of animals in zoos and become more supportive of 

conservation efforts” (Fernandez et al., 2009, p. 2). Without education, visitors cannot 

appreciate the conservation and research efforts of zoos.  

Many zoos have determined that education is of extreme importance to their 

facilities (Schlegel, 1982). Education has been determined to be the primary strategy to 

encourage the public to join conservation programs (Matiasek & Luebke, 2014). In fact, 

most zoos have added the term education to their mission statement, an official statement 

that identifies the function of an organization (Patrick, Matthews, Ayers, & Tunnicliffe, 

2007). The Association of Zoos and Aquariums (AZA) has an accreditation standard that 

requires zoos and aquariums to incorporate conservation and education into their mission 

statements (Matiasek & Luebke, 2014). However, the specific terms ‘conservation’ and 

‘education’ are not required to be present (Patrick, Matthews, Ayers, & Tunnicliffe, 

2007). 

Fortunately, zoos have a unique opportunity to educate the public. Over 181 

million visitors visit zoos and aquariums each year (Association of Zoos and Aquariums, 

n.d.). As conservational and educational organizations, zoos have a perfect opportunity to 

educate visitors about animal facts and conservation. Since the inception of zoos, they 

have adapted their exhibits to reflect modern thinking about displaying organisms. Zoos 

began by displaying animals in cages with bars, which enclosed one or two specimens 
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(Kelsey, 2001). The modern zoos has evolved into a conservation organization that 

designs exhibits which reflects the animals’ natural habitat and provides visitors a view 

of the natural way in which organisms live (Kelsey, 2001). By creating more naturalistic 

exhibits, zoos can also engage visitors in learning about conservation, the environment, 

and the animals.  

Problem Statement 

Naturalistic exhibits are designed in part to help support the institution’s mission 

statement by supporting a fun, unique, and inspiring experience (Houston Zoo, 2015a). 

Houston Zoo’s newest attraction, the Gorillas of African Forest (GAF) exhibit is a 

naturalistic exhibit that seeks to increase conservation support, promote endangered 

species awareness, and teach gorilla facts (Houston Zoo, 2015b). The impact GAF has on 

its visitors should be evaluated to assure that the exhibit meets the goals of Houston Zoo. 

The Purpose of Study 

The purpose of this study was to categorize and analyze signs in GAF. Visitors’ 

knowledge of gorillas, gorilla habitat, and Houston Zoo’s conservation efforts for wild 

gorillas was measured before visiting the recently opened GAF. I also sought to discover 

visitors’ knowledge as a result of visiting GAF. Knowledge may be improved due to the 

signage, interactives and specimens throughout the GAF exhibit.  Specifically, this 

project answered the following questions: 

1) What do zoo visitors know about the taxonomy, natural history, behavior, and 

conservation of gorillas before entering a gorilla exhibit? 
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2) What do signs in a gorilla exhibit tell visitors about taxonomy, natural history, 

behavior, and conservation of gorillas? 

3) After visiting a gorilla exhibit what do zoo visitors know about taxonomy, natural 

history, behavior, and conservation of gorillas? 

4) What is the relationship between the gaps in the knowledge visitors have of the 

taxonomy, natural history, behavior, and conservation and the information about 

these topics found on exhibit signage? 

Significance 

This study identified the usefulness of the GAF exhibit to visitors and its 

alignment with the Houston Zoo’s mission statement. The Houston Zoo hoped to 

demonstrate by example that a novel use of interactive signage, interpretive images, and 

interactive exhibits could increase knowledge in adult visitors. Other institutions may 

find the results of this study beneficial when creating or updating similar exhibits.  
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Because zoos have considered themselves primarily conservation and education 

organizations (Patrick, Matthews, Ayers, & Tunnicliffe, 2007; Patrick, Matthews, 

Tunnicliffe, & Ayers, 2007), they have integrated these concepts into their functions and 

activities (Luebke & Matiasek, 2013; Rees, 2011). As naturalistic exhibits become the 

norm, zoos may have an informal educational impact on visitors (Reade & Waren, 1996). 

Researchers have shown that naturalistic exhibits improved the public’s awareness of and 

interest in the animals (Reade & Waren, 1996). In addition to educational exhibits, zoos 

have focused on conservation issues by utilizing water-saving devices and urging visitors 

to use recycle bins (Rees, 2011) and join conservation organizations (Luebke & 

Matiesek, 2013).  

Often people have visited a zoo for entertainment, recreation, and education 

(Luebke & Matiesek, 2013; Patrick & Tunniclifffe, 2013; Rees, 2011). However, most 

visitors have a day out at the zoo for pleasure or fun. Therefore, zoos have been 

challenged to educate visitors while maintaining a fun and enjoyable experience (Luebke 

& Matiasek, 2013; Rees, 2011). To overcome the challenge of educating visitors, zoos 

must first attract people to the exhibits. Only then can visitor- exhibit interactions take 

place. These interactions can produce more effective learning. Exhibits have now offered 

a variety of interactions to reach differences in cognition and learning styles (Patrick & 

Tunnicliffe, 2013).  
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History of Zoos 

It has been difficult to say when the first zoo was formed. Animal collections date 

back to 3500 B.C. The majority of these menageries were a sign of wealth and political 

standing (Patrick & Tunnicliffe, 2013; Sunquist, 1995). At that time, animals were 

displayed as objects, either single or paired, in exhibits that were functional only for 

humans and not for the animal (Kelsey, 2001).  

Menageries were not just a place for the large, well known zoo animals of today, 

but a place to house the rarest organisms possible, even a unique, tiny, mouse (Kawata, 

2013). These menageries were private and did not allow access by the public other than 

when the animals were used in fights or gladiatorial slaughtering. The first zoo recorded 

to open to the public was Schönbrunn, located in Austria. The zoo opened in 1765 and is 

still open today (Patrick & Tunnicliffe, 2013). However, others have argued that the first 

zoo was Regent’s Park Zoo in London, founded in the 1820s, because it was created for 

scientific purposes (Graetz, 1995; Patrick & Tunnicliffe, 2013). 

 In the early years of the United States, exotic animals were only accessible 

through traveling shows.  Between hardships and the Civil War, the focus of early 

Americans was not on wild animal collection. There were no stationary zoos prior to the 

opening of the Philadelphia Zoological Gardens in 1874 (Patrick & Tunnicliffe, 2013). 

History of Exhibits 

Zoos have evolved dramatically since their beginning as menageries for the 

wealthy. Researchers Lukas and Ross (2014) define the evolution of zoo exhibits in three 

generations. The First Generation of exhibits held a diversity of animals in barred cages 
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or pits with little to no enrichment objects (Lukas & Ross, 2014). Signage consisted of 

the name of the animal and sometimes taxonomic information (Patrick & Tunnicliffe, 

2013). 

The barred cages of First Generation exhibits were commonly associated with 

punishment and therefore created a negative connotation associated with the phrase 

‘animal captivity’ (Kawata, 2011). Zoos were forced to reinvent themselves and created 

the Second Generation of animal exhibits that “banned the bars” (Kawata, 2011, p. 240; 

Sunquist, 1995). The term “cage” has even been unofficially banned from zoos and 

replaced with words such as “habitat,” “captive environment,” “exhibit” (Robinson, 

2004), or “enclosure” (Kawata, 2011). 

During the twentieth century, the Second Generation of zoo exhibits lowered the 

bars to handrails to serve as a perimeter marker (Graetz, 1995). There was still a large 

amount of inorganic materials, such as concrete, found in the habitat. The exhibits 

became larger and animal diversity in the zoos declined. Moats were constructed to 

contain the animals. Lowered bars and moats allowed the visitor an enhanced experience 

and safe separation from the animals without obstruction of view. Science and education 

were not yet involved in the exhibits; the view of the visitor became the goal of this type 

of exhibit design (Graetz, 1995; Kawata, 2011, 2013; Moss, Esson, & Francis, 2010; 

Patrick & Tunnicliffe, 2013).  

A downside of using moats in exhibits was the distance between visitors and the 

animals. Such a separation may reduce visibility, appearance of size, and visitor 

involvement. Additionally, moats affected the animals, because these structures can be 



Texas Tech University, Sarah Koenig, December 2015 

 

8 

 

hazardous to animals attempting to escape. Animals may be injured, drowned, or trapped 

in the containment system. In the redesign of moated structures into naturalistic exhibits, 

zoos must conceal or camouflage the moat in order to make it a part of the natural 

environment of the exhibit. Otherwise, moats have been a distraction to visitors and 

foreign to the animals (Bigalke, 1961; Graetz, 1995).  

During the Second Generation phase, zoos began to self-identify as conservation 

centers (Kawata, 2011) and organisms required conservational justification to remain in 

the zoo’s collection (Kawata, 2013). By the 1950s, veterinary care was available for 

animals. Animals previously considered unhandleable were being diagnosed and treated. 

Breeding programs began to bloom (Sunquist, 1995). Zoos were no longer just 

consumers of animals, but also producers of animals (Kawata, 2011). Signage consisted 

of paragraphs of small font and use of scientific language and no appeal (Graetz, 1995; 

Routman, Ogden, & Winsten, 2010). Many Second Generation exhibits still remain today 

(Moss et al., 2010). 

  The Third Generation of zoos has been gaining popularity. Zoos have spent 

millions of dollars to build naturalistic exhibits (Graetz, 1995). Exhibits were constructed 

to closely resemble the animals’ natural habitats (Kelsey, 2001). These “immersive” 

exhibits have allowed the visitors to share the same landscape (but not the same area) 

with the animals (Coe, 1994). For example, instead of standing in a big city park and 

looking at lions in an African exhibit, the visitor and the lion would feel as if they were 

both in the African Savanna. Barriers have become invisible, and wherever the visitor 

looks the landscape, sounds, lighting, and sensory effects have become consistent to the 
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African Savanna (Coe, 1994; Larson, 2002). Multiple viewing areas have become 

accessible, unlike the single viewing area found in previous generations (Moss et al., 

2008).  

The animals have been grouped in a number “reflective of their natural ecology”. 

More than one species may be found in the same exhibit, similar to how they would have 

been found in the wild (Kelsey, 2001, p. 8). Third Generation exhibits have become 

biocentric (Coe, 1994), or animal centered. Naturalistic exhibits have the needs of the 

animals in mind (Kelsey, 2001) as well as the visitor. These exhibits can increase the 

activity of the animals. In turn, this can help improve visitor awareness, interest, and 

empathy toward the animals (Reade & Waran, 1996). 

These exhibits have provided educational opportunities through interactive 

technology and graphics. Signage has become a combination of pictures and simple 

messages instead of the paragraphs of small font and scientific language of the past 

(Graetz, 1995). There have been more hands-on and interactive experiences through the 

exhibits, including touch screens and cell phone applications (O’Connor, 2010). Some 

exhibits have even offered opportunities for donations and petition signing as well as 

information to write support letters or calls to legislators (Swanagan, 2000).  These 

exhibits have often promoted caring for the environment and the animals and appeal to 

the emotions of a visitor (Routman et al., 2010). Third Generation exhibits have three 

goals in mind: attract visitors, hold their attention, and communicate to visitors 

(O’Connor, 2010). 



Texas Tech University, Sarah Koenig, December 2015 

 

10 

 

History of Education in Zoos 

Post and van Herk (2002) identified four phases of education in zoos. Phase I, the 

prehistoric period, coordinated with the First Generation of exhibit design and lasted until 

the 1960s. Identification signs existed near the cages, but little else. There were no 

education departments and education was not considered a priority. Zoos hoped to inspire 

appreciation for animals by allowing visitors to observe animals in exhibits (Pearson et 

al., 2014). 

During the conversion of First to Second Generation exhibits, phase II began. 

Also known as The Island Educator Phase, it lasted from the 1960 to the1980s. Teachers 

were hired to educate children and design signage. Educators mostly used formal 

education with visiting school groups (Anderson, 2003). Other zoo employees did not 

accept the new educators and isolated them apart from the zoo family (Post & van Herk, 

2002). 

Phase III, The Recognized Educator, began in the 1980s. At this point, education 

was considered an important role of zoos. The educators were more skilled than before. 

However, the educators still did not play a role in exhibit design (Post & van Herk, 

2002). 

Finally Phase IV, The Utilized Educator, began in the 1990s and continues today. 

During this time, informal education of visitors became an importance (Anderson, 2003). 

The educator was in charge of educational programs for all ages and audiences. During 

this time, exhibits were (and still are) transitioning to Third Generation exhibits. With the 

expectation of animal welfare and a thought-provoking experience for the visitor, 
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educators were consulted in every step of exhibit design (Anderson, 2003; Post & van 

Herk, 2002).  

Visitor Interaction with Signage  

Zoo signs have conformed to the idea of free-choice learning and have become 

the primary source of information for visitors (Fogelberg, 2014; Tunnicliffe, 1995). Signs 

told the story of the exhibited animal (Patrick & Tunnicliffe, 2013) and fall into one of 

two categories: (1) Identification, an explanation of the animal and/or habitat or (2) 

Informational, additional information that the captive environment cannot offer (Graetz, 

1995). The most common signs were identification (ID) labels. Most ID labels have a 

picture, the name of the animal and a blurb of info/facts in hopes that the person would 

continue reading (Fraser et al., 2009) such as diet, lifespan and a habitat range map 

(Richards, 2014). Signs can be interpreted on three levels: (1) everyday, (2) informed, or 

(3) expert (Patrick & Tunnicliffe, 2013). Great signs used Universal Design and were 

able to reach a wide audience (Richards, 2014). 

Interactive signs have become popular in exhibits because they allowed the 

visitors to get involved in their education by using their senses or participating in an 

activity (International Zoo Educators Association, n.d.). This style of signage encouraged 

curiosity, discussion, and free-choice learning (Roe, McConney, & Mansfield, 2014).  

Interactive signs have been shown to hold visitor attention longer than regular signs 

(Holland et al., 2014). A well-simulated, immersive habitat along with well-placed, 

attractive, informative signage can work together to create a pleasant and educational 

visit (Coe, 1994; Graetz, 1995; Kawata 2011). 
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Visitors typically have used signs to satisfy curiosity, prove/disprove 

preconceptions, or learn more about a topic they were interested in. If animals were 

present, visitors were less likely to engage in informative signs (does not include ID 

labels) (Holland, 2014; Lukas & Ross, 2005). Therefore, sign placement and 

attractiveness has been important because these characteristics can provoke visitors into 

reading the signs (Bitgood, 1991). Signs with photographs and helpful captions tended to 

have the highest impact on visitors (Fogelberg, 2014). Studies have shown that people 

want to read about odd facts and behaviors, endangered status, where the animals live in 

the wild and the animal’s lifespan. This shows the need for signage to be consistent for 

all species (Fraser et al., 2009).  

Many researchers have assessed an exhibit by visitor engagement, which was 

measured by how long they spend in the exhibit (Waller, Peirce, Mitchell, & Micheletta, 

2012). Rees (2011) calculated that a visitor who spent eight hours at a zoo with 200 

species could spend only 2.4 minutes per exhibit. However, most visitors do not spend 8 

hours at a zoo; the average visit time has been between 1-3 hours (Denver Zoo, n.d.). 

Naturalistic exhibits tended to increase the time the visitor stayed in the exhibit, even 

when the animal was not visible (Lukas & Ross, 2014). One reason for this may be that 

there were multiple viewing areas (Moss et al., 2008).  Larger animals also tended to 

increase stay time (Rees, 2011). Researchers have noted stay times varied greatly. The 

stay time of a second generation flamingo exhibit was 80 seconds (Sanford & Finlay, 

1988). Researchers Moss et al. (2008) discovered the mean stay time in an immersive 

elephant exhibit totaled 195 seconds and only 1% of visitors read the signs. Lukas and 
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Ross (2005) identified the average stay time in a great ape exhibit to be 8 minutes 36 

seconds with only 46 seconds engaging in the interpretive materials. Ross and Gillespie 

(2009) found visitors to stay 11 minutes and examine signage during 71 of those seconds. 

These findings were important, because, the length of stay in an exhibit has been 

suggested to directly relate to the educational impact the exhibit may have on the visitor 

(Waller et al., 2012). 

The Importance of Signage to Visitor Learning 

Kellert and Dunlap’s (1989) research on informal learning at the zoo identified 

that most learning was informal, unfocused and met in unstructured and unchallenging 

ways. Falk and Needham (2011) discovered that only one visit to an informal science 

institution resulted in a significant amount of learning. Third generation exhibits have 

been a large part of education in zoos (Moss et al., 2010).  Over the past several years 

zoos have evolved into “informal education centers providing information about the 

natural history, ecology, and conservation of the species they exhibit” (Lukas & Ross, 

2005, p. 41). With the movement to naturalistic exhibits, informal education can have a 

greater impact on the zoo visitor (Reade & Waran, 1996). 

 Exhibit signage was the most common method to communicate with zoo visitors. 

Many times, the sign may be the only “animal expert” that the guests may meet during 

their visit (Fogelberg, 2014). Exhibit information, facilities, and conservation information 

have all been communicated through signage (Patrick & Tunnicliffe, 2013). Signage, 

along with the atmosphere and the animal specimens, has helped to provide excitement, 
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interest, positive attitude change, interaction, as well as an increase in accurate 

knowledge of the animals (Bitgood, 1991; Reade & Waran, 1996).  

 To improve the effect of signage, organization has been very important. Signs 

can be designed to increase the probability of being read by adding questions, lighting, 

pleasing colors and fonts, and pictures (Bitgood, 1991). High contrast between colors has 

been part of Universal Design and enabled a wider range of visitors to distinguish color 

differences, especially on habitat maps (Richards, 2014). Red and green color 

combination should not be used because red/green colorblindness has been the most 

common form of this condition (Bitgood, 1991; Richards, 2014). Constancy in colors, 

fonts, and maps throughout the zoo created familiarity for visitors and in turn, 

comprehension (Richards, 2014). Including meaningful captions with pictures made the 

signs more meaningful (Fogelberg, 2014). Sign contents have emphasized certain 

educational objectives and increased visitor satisfaction (Bitgood, 1991). 

New or reconstructed naturalistic exhibits have offered an opportunity to evaluate 

visitor knowledge and attitudes (Lukas & Ross, 2014). According to the Association of 

Zoos and Aquariums (Falk et al., 2007), visits to zoos and aquariums have a positive 

impact on conservation knowledge and attitudes. Several studies have been conducted to 

evaluate the effect of a visit to a zoo or aquarium on knowledge and attitudes (Adelman, 

Falk & James, 2000; Kellert & Dunlap, 1989; Lukas & Ross, 2005, 2014; Swanagan, 

2000) - either specific exhibits or the establishment as a whole. More naturalistic exhibits 

provide more positive reactions (Kellert & Dunlap, 1989; Lukas & Ross, 2005, 2014). 
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Exhibit Design and its Influence on Stakeholders 

A stakeholder is a business, charity, or person that has an interest or concern in 

the well-being of something. In this study, the “something” is the Houston Zoo. 

Examples of stakeholders (but not a complete list) are donors, visitors, staff, volunteers, 

and local residents. 

 In the 1980s, the zoo design industry was worth roughly $20 million. Today, 

single exhibits can cost twice this amount (Kelling, Gaalema, & Kelling, 2014). Zoo 

exhibits needed to be optimized in order to best serve all stakeholders, each with their 

own unique desires, and the zoo animals. The message delivered by the exhibit was from 

the zoo to the visitors and stakeholders (Patrick & Tunnicliffe, 2007). A well designed 

exhibit improved safety and efficiency of zoo staff (Kelling et al., 2014) and had the 

potential to inspire guests to support zoos and zoo missions (Falk et al., 2007). 

Exhibit design should focus mostly on enhancing animal welfare, while including 

the desires of stakeholders (Kelling et al., 2014). Zoo visitors preferred close, visible, and 

active animals (Kelling et al., 2014). If the visitors were unable to interact with the 

animals on a regular basis, visitor numbers dropped, and so did financial support from 

stakeholders (Fernandez et al., 2009).  However, animals may become stressed if there 

were a lot of visitors and nowhere to hide (Fernandez et al., 2009; Kelling et al., 2014). A 

naturalistic exhibit provided areas for animals to separate from the visitors. The 

‘invisible’ barrier between visitors and animals, such as glass fronts, provided a closer 

interaction and a deeper emotional connection (Powell & Bullock, 2014). Researchers 
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have demonstrated that visitors preferred naturalistic exhibits even if the animals were 

not always visible, indicating a concern for animal welfare (Davey, 2006). 

Theoretical Framework 

This study used Systems Theory, which was developed between the 1940s and 

1970s by William Ashby, Ludwig von Bertalanffy and other researchers. Originally 

Systems Theory was created for ecology and biology studies, but over the last few 

decades it has broadened to include human communities. Research of human 

communities focuses on the development of organizations, the sharing of common goals, 

and how the system responds to change (Falk et al., 2014). 

Systems theory is generalized and highly interdisciplinary. The general idea 

behind Systems Theory is to understand how relationships and connections between a 

circuit of interdependent systems and users create a whole. Many researchers have 

adapted Systems Theory to apply to their respective fields of study (Falk et al., 2014).  

This study follows the adaptation of Systems Theory by West Churchman. 

Churchman began by defining the largest relevant system in any design situation, and 

then searched for an ideal form of that system. Only then can the parts and inter-relations 

that make up a system be evaluated as to their appropriateness or relevance (Boland, 

1981).  Churchman identified four traits of a system: (1) There is a designer who cares 

about the system and has the power to affect the end result of the actions of the system. 

(2) The designer’s goal is to maximize the system’s value to the user, and the designer 

can develop the system to attain these goals. (3) The system is made up of components, 

subcomponents, and users. (4) The components of the system are also systems 
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(Churchman, 1964; Skyttner, 2001). Even though Churchman had religious beliefs that 

played into his creation of these traits, these factors are useful in applying systems theory 

to exhibit design.  

In this study the designer is Houston Zoo, Inc., and the system is Houston Zoo.  

Houston Zoo can be broken down into many components as shown in Figure 1. Each of 

these components can be viewed as a system itself. Together all the subcomponents make 

the whole system. This study only focuses on one exhibit, GAF. Subcomponents of GAF 

include the design, gorillas, red river hogs, and signage. The users could be Houston Zoo 

staff or visitors. The effect of GAF signage on the visitor is the looked at in this study.  

Systems theory has not often been used in informal science institutions (ISI). Falk 

and Dierking (1992) used systems theory to better understand the ISI visitor perspective, 

why people visit ISIs and how experiences at ISIs can be improved upon for maximum 

learning. In a recent study completed by Weinstein (2015), she used Systems Theory to 

evaluate formal educators utilizing an ISI program for field trips. Her system was the ISI, 

the subcomponent was the ISI program, and the users were the formal educators. By 

evaluating the effect of the system and its components on the user, she was able to 

effectively offer ways to improve the system.  

When using Systems Theory, the first step is to identify the “system” (Falk et al., 

2014; Weinstein, 2014). In the case of this study, Houston Zoo is referred to as the 

system.  I applied Systems Theory to evaluate the system within a zoo and break down 

the zoo system into its smaller subsets (Churchman, 1964; Lemke & Sabelli, 2008). 
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Figure 1 illustrates how the Houston Zoo system is made up of many components, and 

those components are also formed by various subcomponents. 

 

Figure 1: Systems Theory applied to the Houston Zoo.  

Each system has a variety of components and the invidivdual components provide 

an opportunity to view the sysemt from various vantage points (Duhl, 1969). In the 

system of Houston Zoo, possible focal points could be business development, education 

classes, exhibits, restaurants, gift shops, shows, or the zoo website. In Figure 1, similar to 

Weinstein’s work, I have broken down the zoo system into various components.  

However, my research focuses on one exhibit within the system. This study applies 

Churchman’s postulates to the focal point of GAF. 
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CHAPTER 3 

METHODOLOGY 

A mixed methods approach was utilized to conduct this study. A content analysis 

of the signage present in the exhibits was conducted and a survey was utilized to collect 

pre-/post-visit information from GAF visitors. This study utilized quantitative research 

methods to assess the research questions. A content analysis of the signage allowed the 

researcher to identify the messages about gorillas that Houston Zoo is trying to send to 

their guests. The survey allowed the researcher to assess knowledge of gorillas prior to 

and after visiting GAF. 

Study Setting 

The Houston Zoo in Houston, Texas is in the top 5 highest visited zoos in the 

United States of America with over 2 million guests in 2014. The zoo opened in 1922 

with a single bison (named Earl) on exhibit (Houston Zoo, 2015c). Over the last 92 years, 

the zoo has expanded to house over 6,000 animals in a variety of ecosystems. According 

to the mission statement, “The Houston Zoo provides a fun, unique, and inspirational 

experience fostering appreciation, knowledge, and care for the natural world” (Houston 

Zoo, 2015a). 

The newest expansion of Houston zoo opened in spring 2015, GAF. As seen in 

Figure 2, this large exhibit houses western lowland gorillas and red river hogs. Gorillas 

have not been exhibited at the Houston Zoo in over ten years. The $29 million project 

provides an immersion effect for the guests and four observation areas: Arrival Building, 
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Gathering Tent, Chevron Lookout, and The Great Ape Gallery (Houston Zoo, 2015b, 

2015d).  

 

Figure 2: The four observation areas at GAF (Houston Zoo, 2015d). 

To feel as if the visitors have wandered into an African habitat, tall trees line the 

outer edge of the exhibit to hide Houston’s skyscrapers and an audio file of African 

wildlife (chirping birds and various ape calls) plays on speakers throughout the visitors’ 

path to muffle the sounds of road and air traffic. As seen in Figure 2, the exhibit appears 

to have no boundaries other than those between the viewer and the gorillas. In addition, 

barriers between the visitors and the gorillas are invisible. The two interior viewing areas 

(Arrival Building and The Great Ape Gallery) contain floor-to-ceiling glass. The Arrival 

Building displays the outdoor exhibit and The Great Ape Gallery shows the visitors the 

indoor area for the gorillas. The exterior viewing area consists of a large wooden deck 

with a tent-like covering (Gathering tent) and a walking bridge (Chevron Lookout) that 

extends over a manmade stream and overlooks the outdoor gorilla habitat (observation, 
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June 15, 2015). Throughout the exhibit there are graphic, interactive, and informational 

signs and an extended landscape into the viewing areas to engage and educate the guests 

on conservation support, endangered species awareness, and gorilla facts (Houston Zoo, 

2015b). 

Signage 

Content analysis was performed on signage throughout GAF to answer Research 

Question 2. Excluding directional and entry signs, there were 30 signs spread throughout 

GAF. Seven of these signs introduced each individual gorilla with a picture, name, and 

short description to help the visitors identify the individual gorillas (e.g. this gorilla is 

missing a patch of hair on the side of his head, or this young male gorilla loves to play). 

The researcher did not include the gorilla description signs in the data collection, 

meaning they were not analyzed in this study. The gorilla description signs were left out 

of this study, because they did not correlate to the survey questions. Of the remaining 23 

signs, five signs focused on the red river hogs that share the exhibit. These signs were not 

analyzed since they do not meet the criteria of this study. The remaining 18 signs 

contained information solely regarding the gorillas.  

Participants 

 Adults entering GAF at Houston Zoo were eligible to participate in this research. 

Every third adult to enter or exit the exhibit at one of the three collection points during 

survey times was approached and asked to participate. The number of participants for 

pre- and post-surveys were equal. When visitors agreed to participate in the study they 

were given a complimentary ticket to ride the carousel. 
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Pre-survey. Participants were surveyed before the opening of the GAF or before 

entering the GAF for the first time. Forty participants were surveyed before the opening 

of the exhibit. After opening, 111 visitors participated in the survey, resulting in a total of 

151 pre-surveys. The majority gender of participants was female (n=109). Ninety-eight 

Caucasians and 33 Hispanic/Latinos made up the top two ethnicities. Most participants 

had completed some college (n=47) and 56 held a bachelor’s degree. The majority of 

participants (n=107) were visiting the zoo with both adults and children.  In regards to 

home location of the participants, most resided within Houston city limits (n=51) or in 

Houston suburbs (n=68). The top two age ranges for the pre-survey were 24-29 (n= 33) 

and 30-39 (n=68). The remaining participants have been represented in Table 1. 

Table 1: Demographics of Pre-Survey Participants 

Category Subcategory Count Percent 

Ethnicity 

African American 9 6.0% 

Asian/ Pacific Islander 6 4.0% 

Caucasian 98 64.9% 

Hispanic/Latino 33 21.9% 

Other/No Answer 5 3.3% 

Education 

 

Grade School 

 

0 

 

0.0% 

Some High School 3 2.0% 

High School Diploma 13 8.6% 

Some College 47 31.1% 

Bachelor's Degree 56 37.1% 

Graduate Study 12 7.9% 

Advanced degree 20 13.2% 

 

Gender 

 

Female 

 

109 

 

72.2% 

Male 42 27.8% 

 

Visiting with 

 

Adults and children 

 

107 

 

70.9% 

Alone 1 0.7% 

Children 26 17.2% 
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Table 1. Continued 

    

Category Subcategory Count         Percent 

 More than 1 adult 5 3.3% 

 1 adult 12 7.9% 

 

Area of Residence 

Houston 51 33.8% 

Houston Suburbs 68 45.0% 

Texas 22 14.6% 

Other 8 5.3% 

no answer 2 1.3% 

Age 

 

18-23 

 

16 

 

10.6% 

24-29 33 21.9% 

30-39 68 45.0% 

40-49 18 11.9% 

50-59 9 6.0% 

60-69 6 4.0% 

70+ 1 0.7% 

Post-survey. Prior to being given the post-survey, visitors were asked if they had 

been through the entire exhibit at least one time. If they had not been through the entire 

exhibit, they were not asked to participate in the post-survey. Post-survey participants 

were not required to have completed the pre-survey; therefore, we did record if they had 

completed the pre-survey. Only four participants took both the pre- and post- surveys. A 

total of 151 post-surveys were collected.  Female participants made up 105 of these 

surveys. Out of the post-survey participants, the most common ethnicity was Caucasian 

with 97 participants, followed by Hispanic/Latino with 36 participants. Five participants 

previously had worked or volunteered at the zoo. Fifty-one participants had a bachelor’s 

degree, and 35 had attended some college. The majority (n=116) of participants were 

visiting the zoo with both adults and children. Houston residents took 53 of the surveys, 

and residents of Houston Suburbs took 61 of the surveys. The age range of 30-39 was the 

most common with 86 participants. There were 73 first time visitors, 66 that had visited 
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between 2 and 5 times, and 12 that had seen GAF more than 5 times. A complete list of 

post-survey participants has been compiled in Table 2. 

Table 2: Demographics of Post-Survey Participants 

Category Subcategory Count Percent 

Ethnicity 

African American 3 2.0% 

Asian/ Pacific Islander 10 6.6% 

Caucasian 97 64.2% 

Hispanic/Latino 36 23.8% 

Other/No Answer 5 3.3% 

Education 

Grade School 3 2.0% 

Some High School 1 0.7% 

High School Diploma 21 13.9% 

Some College 35 23.2% 

Bachelor's Degree 51 33.8% 

Graduate Study 13 8.6% 

Advanced degree 27 17.9% 

Gender Female 105 69.5% 

Male 46 30.5% 

Visiting with 

Adults and children 116 76.8% 

Children 26 17.2% 

More than 1 adult 4 2.6% 

1 adult 5 3.3% 

Area of Residence 

Houston 58 38.4% 

Houston Suburbs 61 40.4% 

Texas 16 10.6% 

Other 12 7.9% 

no answer 4 2.6% 

Age 

18-23 7 4.6% 

24-29 23 15.2% 

30-39 86 57.0% 

40-49 26 17.2% 

50-59 7 4.6% 

60-69 2 1.3% 

 

Number of visits to GAF 

First Time 73 48.3% 

2 to 5 66 43.7% 

More than 5 12 7.9% 
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Survey 

 Data was collected in the form of a closed-answer survey (Appendix A). The 

survey for this study was developed based on surveys used by Kellert and Dunlap (1989) 

and Lukas and Ross (2005). Kellert and Dunlap’s survey examined a select group of 

visitors at three different zoos to assess the impact of zoos on informal learning. Their 

mixed methods survey included 4 sections: (1) Twenty-three open ended questions in the 

topics of aesthetics, knowledge, animal welfare, conservation, and motives; (2) Twenty-

five true/false knowledge statements; (3) Thirty-five attitude statements evaluated on a 

five point Likert scale; and (4) Sixteen questions regarding demographics. The 100 

participants took a pre- and pot- survey which took approximately 30 minutes to 

complete each time. 

 In 2005, Lukas and Ross recreated Kellert & Dunlap’s (1989) survey to evaluate 

the change in visitor knowledge and attitudes after visiting a chimpanzee or gorilla 

exhibit at one zoo. The survey consisted of nine demographic questions, 19 true/false 

knowledge statements, and 28 attitude statements with a Likert scale.  

This study revamped the survey by Lukas and Ross (2005). Wording was 

configured to only include references to African apes. The survey contained a total of 52 

questions divided into three sections. Section 1: Nine questions defining participant 

demographics. Section 2: Sixteen questions determining the visitors’ knowledge of 

gorillas. Section 1 was reworded for Houston Zoo and Houston Texas. The same 

knowledge questions were used as a starting point when creating section 2. Statements in 

which the answers could not be found in GAF were deleted and replaced with statements 
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from GAF signs. Kellert and Dunlap’s (1989) survey was used as a resource in the 

process. 

Section 1 characterizes the visitation frequency, area of residence (local, local 

suburbs, in state, out of state), age (18-23, 24-29, 30-39, 40-49, 50-59, 60-60, 70+), 

gender, race (African American, Native American, Asian/Pacific Islander, Caucasian, 

Hispanic/Latino), and education (grade school, some high school, high school degree, 

some college, bachelor’s degree, some graduate school, advanced degree). 

In order to answer research questions 1 and 3, visitor knowledge was assessed by 

16 true/false statements. Each statement was identified within one of four categories set 

by Lukas and Ross (2005): behavior, conservation, natural history, and taxonomy. 

Behavior refers to observable activities of the gorillas (The Free Dictionary, n.d.a). All 

knowledge statements were basic in nature, meaning they could be found directly off 

signage in the exhibit. No knowledge statements required deciphering or problem 

solving. Conservation is anything that refers to the “protection, preservation, 

management, or restoration of wildlife and of natural resources such as forests, soil, and 

water” (The Free Dictionary, n.d.b). Natural History refers to the location of the animals 

in the wild and their roles in their environment (Greene & Losos, 1988). Taxonomy refers 

to naming and classification of the gorillas as well as identifying evolutionary 

relationships (The Free Dictionary, n.d.c). Table 3 has divided the survey statements into 

each of the four categories and included the correct response to the statement. 
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Table 3: True/False Survey Statements Divided into Four Categories 

Category Statement Correct Response 

Taxonomy  Gorillas are a type of great ape. 

 Gorillas at the Houston Zoo are 

mountain gorillas. 

 Humans can give colds to gorillas. 

 True 

 False 

 

 True 

Natural History  In the wild, gorillas are found in parts 

of South America. 

 Scientists identify gorillas in the wild 

by their nose prints. 

 The group leader is an adult male 

gorilla called a silverback. 

 False 

 

 True 

 

 True 

Behavior  Gorillas sleep in nests. 

 Adolescent males are often found alone 

in the wild. 

 Gorillas spend 14 hours a day foraging 

and eating. 

 Gorillas groom each other often. 

 Gorillas laugh. 

 True 

 False 

 

 True 

 

 False 

 True 

Conservation  Gorillas are endangered. 

 Logging is a cause of gorilla habitat 

loss. 

 The hunting and eating of gorillas by 

humans is a substantial threat to their 

survival in the wild. 

 Rare metals vital to cell phones come 

from gorilla habitats. 

 Houston Zoo partners with Gorilla 

Rehabilitation and Conservation 

Education to help gorillas in the wild 

 True 

 True 

 

 True 

 

 

 True 

 

 True 
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Contextual framework and the survey. Within the system of Houston Zoo 

exists the component GAF. GAF is itself a system within the larger system created by 

Houston Zoo, Inc. to help Houston Zoo evolve into a better system. The survey assessed 

the knowledge that visitors have on gorillas in the categories of behavior, conservation, 

natural history, and taxonomy before and after interacting with GAF.  The results from 

the survey along with content analysis were used to determine if the system was sharing 

new information with visitors and if visitors were leaving the exhibit with knowledge that 

GAF is trying to spread.  

Data Collection 

Signage. Houston Zoo shared the final version of the GAF interpretive graphics 

file with the researcher via e-mail. The file was printed on a color printer. Each sign had 

its own page. Once the exhibit opened, the graphics images were verified with the signs 

in the exhibit by opening the graphics file on an iPad while walking through the exhibit. 

The file organized the signage by location, making verification a quick process.  

Surveys. Surveys were collected over the course of 12 days from May 9, 2015 

through August 29, 2015. Surveys were taken from 9 am to 2 pm on various days of the 

week to maximize randomization of participants. The 12 data collection days included: 2 

Mondays, 1 Tuesday, 3 Wednesdays, 2 Thursdays, 1 Friday, 2 Saturdays and 1 Sunday. 

Different numbers of surveys were completed each day, because a set time slot was used. 

There were three locations for data collection, as noted on the map in Figure 3. Location 

A was a child’s play area near the entrance to GAF, Location B was the entrance/exit into 

the Arrival Building of GAF, and Location C was the entrance/exit into the Great Ape 
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Gallery that contains both chimpanzees and gorillas. Just like the days of the week, time 

of day at each location varied to increase randomization. 

 

Figure 3: Data collection locations (Houston Zoo, 2015d). 

Surveys were administered to participants using Google Forms on an iPad. Each 

participant was told about the survey and handed the iPad to complete. The administrator 

was available to answer any questions regarding the survey and provide reading 

assistance if needed. Once the survey was complete, the administrator thanked the 

participant, handed them a carousel ticket, and reminded them that the Houston Zoo in no 

way condoned the use of punishment or strict discipline in the training or handling of any 

of its animals. The researcher was responsible for administering all surveys. 

Limitations 

 This survey provided quantitative data about visitor knowledge before and after 

visiting GAF. Since this was a brief survey immediately after leaving the exhibit, it only 



Texas Tech University, Sarah Koenig, December 2015 

 

30 

 

showed results in short term memory. The true/false survey results showed if the visitors 

read the signage and observed the gorillas. The true/false statements were less 

informative than multiple choice and open-ended questions. Since there were only two 

answer choices, visitors had a 50% chance of guessing correctly. More detailed data on 

knowledge could have been collected through interviews. A more accurate before and 

after comparison could have been made by using the same participants for both pre- and 

post-surveys, however, this study was a brief exhibit assessment. The results from this 

survey may be used to further research the exhibit in search of qualitative data. This 

survey was merely a beginning step and, as such, the results should open new avenues for 

continued study and discussion. 

Data Analysis 

 Prior to administering the survey, content analysis was administered to all signage 

in GAF to validate the knowledge statements. One true/false statement, Wild gorillas 

spend the majority of their time in very small social groups of no more than 2-3 animals, 

was removed from the survey after content analysis because the information was only 

indirectly mentioned on one sign.   

Content analysis. Content analysis has been considered a flexible method for 

gaining qualitative analysis from text (Cavanagh, 1997). Hsieh and Shannon (2005) 

identified three categories of content analysis: Conventional, Directed, and Summative. 

This study utilizes a directed content analysis. Directional analysis was chosen over 

conventional analysis, because prior research already divided categories useful to this 

study (Graetz, 1995; Kellert & Dunlap, 1989; Lukas & Ross, 2005, 2014). 
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Signs were divided into two categories as previously described by Graetz (1995): 

Identification and Informational. GAF displayed four identification signs and 14 

informational signs. Identification signs included the scientific name, a map of the natural 

habitat and conservation status. Informational signs may include this information, but the 

focus was on information the captive habitat could not provide. For example, one 

informational sign in GAF discussed conservation groups that Houston Zoo works with. 

Another informational sign promoted recycling of cell phones because gorilla habitats are 

destroyed to mine for a certain metal used in cell phone production. Without these signs 

this information would not be known to a visitor walking through GAF.  

A priori to content analysis, four informational categories were developed from 

the work of Lukas and Ross (2005): behavioral, conservation, natural history, and 

taxonomy. Out of the 18 signs, contained 9 behavioral information, contained 11 

conservation information, 7 contained natural history information, and 6 contained 

taxonomy information. Some signs contained information from more than one category. 

Using this type of categorizing instead of traditional content analysis allowed the sign 

categories to relate to the categories in Section 2 of the survey.  Each sign was color 

coded and categorized into the four categories. Counts for each type of signage and the 

location of each sign were recorded. This analysis, paired with the survey, will help 

determine if the signage in the new exhibit effected the visitor’s knowledge. 

Analysis of survey. An equal number of pre and post surveys were conducted. 

Overall performance on knowledge were documented and looked for main effects of and 

interactions between the entrance and exit surveys. A one-way multivariate analysis of 
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variance (MANOVA) with a covariate (MANCOVA) was conducted to determine the 

effect of exposure to the signage in the gorilla exhibit on the knowledge of gorillas. 

Levene’s statistics looked for significance between the four categories and participant 

groups.  
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CHAPTER IV: 

RESULTS 

Content analysis of signage and a true/false knowledge statement survey were 

used to assess the research questions in this study. Both data collections used the same 

categories set by Kellert & Dunlap (1989) and Lukas & Ross (2005): behavior, 

conservation, natural history, and taxonomy. The results of the data collection indicated 

whether GAF was a working component of Houston Zoo. 

Content Analysis 

Of the 30 signs in GAF, 18 were used for content analysis. The twelve that were 

not used in content analysis either were about red river hogs and did not pertain to 

gorillas, or was personal information about the individual gorillas living at Houston Zoo 

and not analyzed in the survey. Signs were first divided into two categories, identification 

and informational. All signs were further divided into the four categories set by Kellert & 

Dunlap (1989) and Lukas & Ross (2005): behavior, conservation, natural history, and 

taxonomy. 

Identification signs. In each of the observation areas (identified in Figure 2), 

there was one identification sign for the gorillas. The Arrival Building was an exception 

with two identification signs. All five signs were posted near on observation point at 

average eye level. An example of the signage has been shown in Figure 4.  
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Figure 4: The Arrival Building at GAF (Campbell, 2015). 

The five identification signs throughout the exhibit included three of the four 

previously stated categories set by Lukas and Ross (2005): behavior, conservation, 

natural history, and taxonomy. Each ID sign included the common and scientific name 

(taxonomy), habitat, diet, and map of location in the wild (natural history), conservation 

status (conservation), a photograph, and a “Did you know?” section. Table 4 provides the 

“Did you know?” facts on each of the signs. On four of the five signs, “Did you know?” 

taught a behavioral characteristic. Each of the four observation areas included an 

identification sign with a behavioral fact. The fifth “Did you know?” included a natural 

history fact: Scientists identify gorillas in the wild by their nose prints. This was the 

second identification sign found in the Arrival Building. The identification sign found in 

Identification signs 

in Arrival Building 
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The Great Ape Gallery was located on a mural including additional information and has 

been discussed in informative signs as well. Table 4 has summarized the information 

appearing in the signs. 

Table 4: The “Did you know?” statements found on GAF identification signs, the 

category to which they belong, and their location in the exhibit. 

Category “Did you know?” Statement Location in GAF 

Behavior Gorillas, like all apes, laugh! Gathering Tent 

Behavior 
Designed for all ages, this day room offers 

many levels for youngsters to explore as 

they grow. 
Great Ape Gallery 

Behavior 
Gorillas use vegetation to construct a new 

nest or "bed" each night. 
Chevron Lookout 

Behavior 
Adolescent male gorillas form bachelor 

troops in the wild. 
Arrival Building 

Natural History 
Gorillas have unique noseprints and 

fingerprints. Scientist use noseprints to 

identify gorillas in the wild. 
Arrival Building 

 

Informative signs. Fourteen signs were informative. All but three signs portrayed 

a single category and provided information that the exhibit alone could not provide. All 

informative signs were found scattered throughout all four areas of the exhibit and 

general walkways (Figure 2). Table 5 provides samples and locations of signage in each 

category. Signs varied in size from small action panels to large, wall-covering murals. A 

minimum of three images was found on all but four signs, which contained only one 

image. 
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Table 5: Example Quotes from Signs in Each Category by Location 

Category Quote from each sign Location 

Conservation 

 

We partner with organizations like Gorilla Doctors 

in Central Africa which provide veterinary care to 

sick and injured Gorillas. 

General Walkway 

Join us in saving gorillas in the wild! We can all 

play a role in making sure gorillas and other 

animals are safe in the wild for generations to 

come. 

General Walkway 

Over the last few decades, gorilla populations have 

decreased for many reasons such as poaching, 

habitat loss, and human disease transmission.* 

General Walkway 

Gorilla Doctors are dedicated to saving mountain 

gorillas. 

Great Ape Gallery 

Recycle your cell phones and help save gorilla 

habitat. 

Great Ape Gallery 

Your donation will help protect mountain gorillas 

and Eastern lowland gorillas in the wild by 

supporting to critical projects. 

Great Ape Gallery 

Behavior 

Gorillas use a variety of gestures, facial 

expressions, sounds, and postures to communicate, 

warn off intruding males, form bonds, or to just 

relax with group members. 

Gathering Tent 

What I saying? This is my stiff stance. Back off!**  

What am I saying? My posture is relaxed. I'm 

feeling at ease.** 

Gathering Tent 

What am I saying? I'm baring my teeth. I'm 

annoyed.** 

Gathering Tent 

Despite their fearsome reputation, gorillas live a 

laid-back lifestyle… Gorillas spend the majority of 

their time eating, sleeping, and taking care of the 

kids. 

Gathering Tent 

Animals in nature have to work for a living to find 

food, to make nests, and to find shelter.** 

Great Ape Gallery 

Natural 

History 

Gorillas live in peaceful family groups usually 

with one dominant male, multiple females, and 

their offspring. 

Gathering Tent 

Taxonomy 
People and gorillas catch similar diseased, so 

maintaining human health is important.* 
General Walkway 

*These quotes are found on the same sign. 

**These are interactive signs 
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In Table 6, I provide the knowledge statement from the survey with 

accompanying quotes from the signs located within the exhibit. This Table shows the 

relationship between the signs and the survey questions. For example, five signs focused 

solely on conservation. One wall mural in the Great Ape Gallery and one action panel in 

the general walkway discussed how recycling cell phones can protect gorillas’ natural 

habitat. The mural mentioned locations in the zoo that received cell phone donations. 

Two other murals in the Great Ape Gallery and another action panel in the general 

walkway devoted themselves to how Houston Zoo helped wild gorillas by partnering 

with organizations such as Gorilla Doctors and Gorilla Rehabilitation and Conservation 

Education. One of these murals contained an identification sign and was also mentioned 

in the previous section. The other mural was located near the exit of The Great Ape 

Gallery and contained a donation station where visitors could donate by cash or credit 

card toward gorilla conservation.  
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Table 6: Locations and Quotes of Signage That Correspond to Knowledge Statements 

Found in Survey. 

Knowledge Statement From 

Survey 

Location(s) of Sign 

within exhibit 

Example from Signage 

 

1. Gorillas are a type of ape. Gathering Tent Gorillas, like all apes, laugh! 

The Great Ape Gallery Great Ape Enrichment 

2. Gorillas sleep in nests. Gathering Tent They [gorillas] build new nests for each of 

their midday naps and for sleeping 

overnight. 

Chevron Lookout Gorillas use vegetation to construct a new 

nest or “bed” each night. 

The Great Ape Gallery At the Houston Zoo, we choose items and 

activities that are safe and encourage 

natural behaviors. For example, our 

gorillas have ropes for moving around 

their exhibit, platforms for resting, and 

they receive new nesting material, like hay 

and browse, each night. 

3. Adolescent males are often 

found alone in the wild 

Arrival Building Adolescent male gorillas form bachelor 

troops in the wild. 

4. Gorillas are endangered. Arrival Building Conservation Status: Endangered 

Gathering Tent Conservation Status: Endangered 

Chevron Lookout Conservation Status: Endangered 

The Great Ape Gallery Conservation Status: Endangered 

5. Logging is a cause of 

gorilla habitat loss. 

General Walkways Gorillas lose their rainforest homes when 

trees are cut down for logging. 

6. In the wild, gorillas are  

found in parts of South 

America. 

Arrival Building Map of location in the wild 

Gathering Tent Map of location in the wild 

Chevron Lookout Map of location in the wild 

Great Ape Gallery Map of location in the wild 

7. Scientists identify gorillas 

in the wild by their nose 

prints. 

Arrival Building Gorillas have unique noseprints and 

fingerprints. Scientists use noseprints to 

identify gorillas in the wild. 

8. The gorillas at Houston 

Zoo are Mountain Gorillas. 

Arrival Building Western Lowland Gorillas 

Gathering Tent Western Lowland Gorillas 

Chevron Lookout Western Lowland Gorillas 

The Great Ape Gallery Western Lowland Gorillas 

9. Gorillas spend 14 hours a 

day foraging and eating 

Gathering Tent Gorillas spend about 14 hours of their day 

foraging and eating. 

  

The Great Ape Gallery In the wild, animals a lot of time hunting 

or foraging for food.  
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Table 6. Continued 
 

  

Knowledge Statement From 

Survey 

Location(s) of Sign 

within exhibit 

Example from Signage 

 

10. The hunting and eating of 

gorillas by humans is a 

substantial threat to their 

survival in the wild. 

General Walkways Sometimes gorillas are caught by hunters 

using a snare made from rope. Gorillas are 

then sold as food in what is called the 

bushmeat trade. This has caused gorilla 

populations to decline quickly. 

11. Humans can give colds to 

gorillas. 

General Walkways People and gorillas catch similar diseases, 

so maintaining human health is important. 

12. The group leader is an 

adult male gorilla called a 

silverback. 

Gathering Tent The group’s leader, a silverback, keeps 

peace in the group, protects it from 

predators, and sires young. 

13. Gorillas groom each other 

often 

Gathering Tent Unlike most primates, gorillas don’t 

groom each other that often. 

14. Gorillas Laugh Gathering Tent Gorillas, like all apes, laugh! 

15. Rare metals vital to cell 

phones come from gorilla 

habitats. 

General Walkways  

 

The Great Ape Gallery 

Many materials in our cell phones, laptops 

and cameras come from gorilla habitat. 

Did you know 20% of a rare metal vital to 

cell phones comes from gorilla habitat? 

16. Houston Zoo partners 

with Gorilla Rehabilitation 

and Conservation Education 

to help gorillas in the wild. 

General Walkways  Our staff provides expertise in web 

development, graphics, education, and 

animal care to projects like GRACE which 

work each day to protect gorillas in Africa. 

 The Great Ape Gallery Gorillas Rehabilitation and Conservation 

Education’s mission is to provide the best 

facilities and care for rescued Grauer’s 

Gorillas in Africa while working alongside 

local communities to ensure gorilla 

survival in the wild. 

   

  

 

Five informative signs focused on behaviors of gorillas. All four interactive signs 

fell into this category. Three interactive signs, located in the Gathering Tent, showed a 

single image of a gorilla with various facial expressions and encouraged the visitor to 

guess what the expression meant. The visitor could then see the answer by turning a small 
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round cutout. The other interactive sign was located in the Great Ape Gallery and 

exhibited enrichment objects, such as plastic balls, food cylinders, and pictures of nesting 

material. Visitors could touch the objects and better learn how they work. The fifth sign, 

found in the Gathering Tent, was non-interactive and discussed gorilla foraging and 

nesting behavior. 

One sign focused solely on natural history. This sign discussed the various social 

roles in a gorilla group. Another sign mentioned taxonomy by showing a large map that 

locates where the four species of gorillas were found. The final sign focused mostly on 

conservation by teaching how logging, hunting, and disease were destroying gorilla 

habitats. The latter sign doubled as taxonomy since the sign shared information about 

people and gorillas being able to catch similar diseases. 

Survey Results 

A total of 302 (151 prior to entering the exhibit and 151 upon exiting the exhibit) 

surveys were completed. One survey was discarded, as there were numerous missing 

responses. Another 17 surveys had three or less missing responses. Zeros replaced the 

missing data on those 17 surveys. Fifteen surveys were found to be outliers. The study 

required that the data be viewed as a group (a pre group and a post group) instead of as 

individual participants in each group. The bulk of the scores of each group collect around 

the mean for that group. However, there were a few scores that did not collect around that 

mean; they were really far off. For this reason, those scores were discarded. If they had 

been left in, then they would have blurred the overall picture, so to speak. By removing 
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them, the focus has been sharpened and the picture became clearer (numerically) of the 

group as whole. Therefore these outliers excluded from analysis. 

A one-way multivariate analysis of variance (MANOVA) with a covariate 

(MANCOVA) was conducted to determine the effect of exposure to the signage in the 

gorilla exhibit on the knowledge of gorillas. Controlling for the education level of the 

participants, the analysis tested the hypothesis that the population means for the 

categories (behavior, conservation, natural history, and taxonomy as they relate to 

gorillas) are the same for both participant groups (participants entering the gorilla exhibit 

and participants exiting the gorilla exhibit). All of the categories were normally 

distributed except for conservation, which was negatively skewed. The assumption of 

independence of observations was met in that the participants’ scores on the survey were 

not influenced by the scores of other participants. More information can be found in 

Table 7. 

The nonsignificant values for the Levene’s statistics mean that the variances of 

the four categories were not significantly different between the participant groups. The 

test for homogeneity of dispersion matrices (Box’s test) was nonsignificant, F(10, 

375702.589) = .898, p = .534. This shows that the variances and covariance are the same 

for both participant groups. The MANOVA revealed a significant multivariate main 

effect for the groups, Wilks’s Λ of .945 is significant, F(4, 279) = 4.096, p < .01, partial 

eta squared = .055.  The Wilks’ Lambda measures the proportion of the total variance in 

the combination of categories that was not explained by the difference between the two 

groups. The range of Wilks’ Lambda is from 0 to 1. A zero would mean that all of the 



Texas Tech University, Sarah Koenig, December 2015 

 

42 

 

total variance could be attributed to the difference between the two groups. But the 

Wilks’ Lambda of .945 means that almost all (94.5%) of the total variance is 

unexplained. So, the majority of the variance in the categories is unexplained; and 

therefore, the effects cannot be attributed to the independent variables or groups. In other 

words, it cannot be said that the reading of the signs by the post group made the 

difference, even though there was a difference.   

Table 7: Means and Standard Deviations on the Categories Pertaining to Knowledge of 

Gorillas 

 

Categories 

  

N 

 

Mean 

 

Std. Dev. 

 

Std. 

Error 

95% Confidence 

Interval 

      Lower Upper 

Behavior Before 

Exhibit 

149 .506 .1911 .016 .475 .537 

 After 

Exhibit 

136 .572 .1950 .017 .539 .605 

Conservation Before 

Exhibit 

149 .809 .1745 .013 .784 .836 

 After 

Exhibit 

136 .866 .1521 .014 .838 .893 

Natural 

History 

Before 

Exhibit 

149 .620 .2421 .020 .581 .660 

 After 

Exhibit 

136 .600 .2462 .021 .558 .640 

Taxonomy Before 

Exhibit 

149 .694 .2277 .018 .657 .730 

 After 

Exhibit 

136 .701 .2195 .019 .663 .739 

 

The overall average for each of the 16 individual questions on both the pre- and 

post-surveys have been reported in Table 8. Correct answers were scored with a ‘1,’ and 

wrong answers were scored with a ‘0.’ A mean of .500 would represent exactly half of 
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the participants getting the statement correct. The higher the mean, the more participants 

that answered the knowledge statement correctly. A low standard deviation indicated that 

responses were close to the mean. Higher standard deviations showed that the responses 

were wider spread. High standard deviations were seen where the mean of the responses 

was close to .500. 

Table 8: Descriptive Statistics for Pre and Post-surveys by Group 

 

Question 

Number 

Pre- 

Group

N 

 

 

Mean 

 

Std. 

Deviation 

 Post- 

Group

N 

 

 

Mean 

 

Std. 

Deviation 

1 149 .879 .3270  136 .838 .3696 

2 149 .490 .5016  136 .610 .4895 

3 149 .396 .4907  136 .463 .5005 

4 149 .913 .2832  136 .956 .2061 

5 149 .886 .3190  136 .934 .2495 

6 149 .443 .4984  136 .463 .5005 

7 149 .591 .4934  136 .441 .4984 

8 149 .503 .5017  136 .485 .5016 

9 149 .678 .4689  136 .787 .4111 

10 149 .671 .4714  136 .669 .4723 

11 149 .698 .4607  136 .779 .4162 

12 149 .826 .3808  136 .897 .3050 

13 149 .141 .3491  136 .191 .3947 

14 149 .826 .3808  136 .809 .3947 

15 149 .691 .4635  136 .816 .3888 

16 149 .886 .3190  136 .956 .2061 

        

 

 Both groups scored best on conservation questions and worst on behavior 

questions. The same question number had the highest scores for both groups: gorillas are 

endangered. Both groups also scored the worst on the same question, gorillas groom 

each other often. In all four categories, the average was less than .07 different from pre to 

post. Natural History is the only category that had a lower score from the post group. 
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Questions 2 and 15 had the greatest difference between pre and post groups at .120 and 

.125, respectfully. The pre group answered four questions, numbers 1, 7, 8, and 14, more 

accurately than the post group.  
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CHAPTER V 

DISCUSSION 

This study looked at the knowledge visitors had about gorillas before entering 

GAF, and the potential for signs to make a difference in this knowledge. Signs 

throughout the exhibit had to entice visitors to read them and hold visitor attention while 

reading (Bitgood, 1991). Determining the success of the signage helped to determine if 

GAF is a functional component of Houston Zoo. 

What do zoo visitors know about the taxonomy, natural history, behavior, and 

conservation of gorillas before entering a gorilla exhibit? 

 Before entering GAF, visitors had the most knowledge about conservation of 

gorillas. Taxonomy ranked second out of the knowledge categories. Only half the visitors 

knew the species of gorillas that resided at GAF before entering the exhibit. Natural 

history and behavior made up the last two rankings, respectfully.  Less than half the 

participants knew that gorillas sleep in nests, adolescent males are not found alone in the 

wild, gorillas do not usually groom each other, or gorillas are found in Africa. The first 

three statements fall into the behavior category and the last statement is a Natural history 

statement.  

 Before building an exhibit, it is important to gauge the audience and their prior 

knowledge. By knowing what the audience does and does not know, the designers can 

create signs that enlighten visitors on new information and do not repeat commonly 

known facts (Bitgood, 1991).  If Houston Zoo had assessed the audience before designing 
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GAF signage, they would have focused more on behavior and natural history signs and 

less on conservation signage. However, GAF is compiled of mostly conservation signage. 

What do signs in a gorilla exhibit tell visitors about taxonomy, natural history, 

behavior, and conservation of gorillas? 

 The majority of the signs in the gorilla exhibit contained conservation 

information. These signs stated that gorillas or their habitat was endangered. All ID signs 

fall into this category. In addition to information about how and why gorillas are 

endangered, some signs followed the zoo trend pointed out by Rees (2011). These signs 

encouraged visitors to help save gorilla habitats by recycling cell phones. Information 

was posted to show locations of recycle bins. Signs also gave information about how 

Houston Zoo partners with organizations to help save gorillas. 

 Nine signs throughout GAF contained behavioral information. All interactive 

signs contained behavioral information. According to Coe (1994), Graetz (1995), and 

Kawata (2011), visitors should take away behavioral information from the interactive 

signs. Unfortunately three of the four interactive signs could not be assessed in this study. 

These three interactive signs included a large picture of a gorilla with a circular cutout. 

The cutout states, “What am I saying?” on the front and the guest would turn the dial and 

see what the body language of the pictured gorilla means. To assess these interactive 

signs, the participant would need to look at an image, which Google Forms does not 

allow. One interactive sign was tested. This sign was a three dimensional sign with a 

feeding canister and a play ball attached to it. The sign contained a video screen, pictures, 

and paragraphs of text.  
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 Six signs discussed natural history, and seven signs talked about taxonomy. Both 

categories were found on all five ID signs leaving only one informational sign to cover 

the remainder of natural history and two signs for taxonomy. Since both categories 

contain the least information throughout the exhibit, the expectation is that visitor would 

score lowest in these categories. However, as further discussed below, visitors scored 

lowest in behavior, not taxonomy and natural history. 

 Sign organization. Signs in GAF held a consistency in color, fonts, and maps, so 

visitors should have a sense of familiarity and an increase in comprehension (Richards, 

2014). According to Bitgood (1991), probability of a sign being read can be increased by 

adding questions. Eight of the 18 signs in GAF contained questions. These ID signs had a 

yellow box labeled “Did you know?” and three interactive signs in the Gathering Tent 

portrayed the question “What am I saying?” Bitgood also stated that photographs help 

increase probability of a sign being read. All 18 signs in GAF contained images. Most 

photographs contained captions. ID signs did not have captions nor did one conservation 

mural in the Great Ape Gallery. If a visitor were to read the paragraphs on the latter sign, 

information would indicate that the pictures were of conservation organizations helping 

gorillas in the wild, but no caption was present. Pictures with captions should be more 

memorable and meaningful (Fogelberg, 2014). Flood lighting was added to indoor 

signage, indicating that indoor signage should be read more than outdoor signage 

(Bitgood, 1991). Signs used a neutral color palette, consisting mostly of browns and 

greens with accents of red, blue, yellow, and white. Combinations of red and green were 

avoided, so visitors with red/green colorblindness should not be affected (Richards, 2014)  
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 The signs of GAF did follow the work of Bitgood (1991), Fogelberg (2014), and 

Richards (2014). Fogelberg suggested pictures with captions on signs produce better 

readability and recall ability. Signs in GAF did have pictures with captions and overall 

these statements were recalled more often than statements that were not captions. Bitgood 

and Richards both suggested strategies for exhibit signage which were followed. Bitgood 

also suggested adding questions to signage. While GAF did provide this, it wasn’t in the 

context Bitgood intended. Bitgood suggests that the content of the question is critical. 

“Effective questions facilitate learning by defining issues, directing attention, shaping 

perceptions, and providing practice in applying ideas” (Bitgood, 1991, p. 124). GAF only 

asks “Did you know?” and “What am I Saying?” on signs. A more appropriate question 

for a “Did you know?” sign about gorillas nests could be “Can you find where the 

gorillas nap?” Then have a statement about their nests, what they look like, and where to 

find them with a picture of nests. 

After visiting a gorilla exhibit what do zoo visitors know about taxonomy, natural 

history, behavior, and conservation of gorillas? 

 After leaving the exhibit, visitors knew most about conservation. Taxonomy 

ranked second in the categories (percentage). Natural History category was close to 

taxonomy (percentage). Behavior was the least known topic. The least known statement 

was that gorillas do not typically groom each other. 

 Since conservation dominated the signage throughout GAF, it is expected that 

visitors would walk away with new information about conservation.  As expected, 

visitors did leave the exhibit with mostly conservation knowledge. However, if so many 
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of the signs discuss conservation, how will visitors learn about other topics? Natural 

history and taxonomy were the least covered. It is important to know where conservation 

efforts would be needed, in other words, where the gorillas lived in the wild (natural 

history). Why is conservation important? Taxonomy could help answer this question. 

Knowing how closely related gorillas are to humans could make conservation of gorillas 

a higher priority to visitors.  

What is the relationship between the gaps in the knowledge visitors have of the 

taxonomy, natural history, behavior, and conservation and the information about 

these topics found on exhibit signage? 

 Visitors knew least about behavior and natural history before interacting with the 

exhibit. Signage discussed least about natural history and taxonomy. Visitors walked 

away knowing least about behavior and natural history. Signage was not addressing gaps 

in natural history knowledge, and visitors were not gaining any information from 

behavioral signage.  

 Pre-survey and signage. If the signage throughout the exhibit was based on the 

results of the pre-survey, the signage would address the lowest scoring pre-survey 

categories, behaviors and natural history of gorillas. Therefore, the expectation would be 

to find mostly behavior signs and not many conservation signs. Any statement that was 

not answered correctly at least 50% of the time would appear on signs in larger or more 

attractive ways. However, the majority of the signs throughout GAF included 

conservation information, the most well known topic. There were four statements that 

were answered correctly less than 50% of the time: (1) Gorillas sleep in nests; (2) 
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Adolescent males are found often alone in the wild;(3) In the wild, gorillas are found in 

parts of South America; and (4) Gorillas groom each other often.  

When placed on signage, statement 1 was placed on three signs in three of the 

four viewing areas of the exhibit. Each sign displayed the information in a different way. 

The sign in the Gathering Tent presented the information as a caption of a photograph of 

a gorilla sitting in a nest eating. To the untrained eye, the image appears to be a gorilla 

sitting on the ground near some brush. The Chevron Lookout had the information on a 

“Did You Know?” section of an ID sign accompanied by a picture of an empty gorilla 

nest. Finally, the Great Ape Gallery had the information in the paragraph on an 

interactive sign. Statement 2 was only used once on signage. It was placed on a “Did You 

Know?” section of an ID sign in the Arrival Building. Statement 3, however, was found 

six times throughout the exhibit. A labeled map of the natural habitat of gorillas was on 

ID signs in each area of the exhibit. The exhibit was located in African Forest and aptly 

named the Gorillas of African Forest. The Arrival Building and Gathering Tent each had 

two maps; Chevron Lookout and Great Ape Gallery each had one map. Statement 4 was 

only found once in the Gathering Tent as a caption to a photograph of a mother grooming 

her child. A visitor looking at the sign and briefly reading the caption could easily gain 

misconceptions that gorillas do groom each other from the image. 

Post-survey and signage. Since the majority of the signs contain conservation 

information, it was expected that visitors would take away new information they may not 

have known about conservation. Taxonomy was presented on the least number of signs, 

therefore it was expected that visitors would walk away with the least information about 



Texas Tech University, Sarah Koenig, December 2015 

 

51 

 

that. As previously discussed, the visitors did walk away with mostly conservation 

knowledge. However, behavior was the least known and it was the second most popular 

sign category.  

There were five statements that were not answered correctly at least 50% of the 

time. Of the five statements, three were the same statements listed from the pre-survey 

and signage section above: Statement 2, Statement 3, and Statement 4. The other two 

statements are Scientists identify gorillas in the wild by their nose prints and The gorillas 

at Houston Zoo are Mountain Gorillas. The first statement was only posted once in 

exhibit. It was on an ID sign in the Arrival Building filling the “Did You Know?” section 

accompanied by a close up of a gorilla’s face. The second statement was found on every 

ID sign throughout the exhibit. However, signage in the Great Ape Gallery discussed 

conservation groups that partner with Houston Zoo to help mountain and Gauer’s gorillas 

in the wild. These statements could have caused some confusion. 

 Signage and the visitor. Overall, seven statements (numbers 1, 4, 5, 12, 14, 15, 

and 16 on the survey) were answered with over 80% accuracy after visiting the exhibit. 

One of these statements, gorillas are endangered, was found throughout the exhibit on 

ID signs as well as stated indirectly on conservation signage in the General Walkways 

and Great Ape Gallery.  Two statements, survey numbers 1 and 14, shared a “Did You 

Know?” section on an ID sign in the Gathering Tent. Number 1 was also found titling an 

interactive sign in the Great Ape Gallery. Two statements, numbers 5 and 12, were only 

found once throughout the exhibit as a caption for a photograph. One was located in the 

General Walkways and the other was located in the Gathering Tent. Numbers 15 and 16 
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were found in the General Walkways as a picture captions and as large murals in the 

Great Ape Gallery. 

The statements most accurately answered were found mostly at the Gathering 

Tent, Great Ape Gallery, and General Walkways, suggesting that visitors were most 

likely to read the signs in these locations. The Gathering Tent houses the majority of 

interactive signage. Possibly parents read the signs in this section while children were 

preoccupied at the interactive. However, more research is needed to determine this fact. 

The Great Ape Gallery is an inside exhibit with a lot of large, attractive wall murals. 

Perhaps the murals attract the attention of the guests and encourage them to read the 

signage. Again, more research is needed to verify this supposition. 

Adding the brightly colored “Did You Know?” section to ID signs did not seem to 

encourage visitors to read the signs, indicating that adding questions to the signs does not 

always increase visitor attention, which does not match Bitgood’s (1991) research. In 

fact, the results from the post survey indicate that ID signs were least likely to be read. 

All statements that were least answered correctly were found on ID signs throughout the 

exhibit. 

 Statements that were found as captions of pictures were answered correctly at 

least 50% of the time, with the exception of the caption about gorillas grooming each 

other. Fogelberg (2014) suggests that caption and picture combinations increase the 

likelihood of a sign being read, if the caption supports the picture. This study supports her 

findings. The exception statement was found as a caption to a photograph of a mother 
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grooming her child. If a visitor was to briefly read the caption and focus on the image, 

misconceptions may arise. 

Did the signs address areas where visitor knowledge was low?  

The signs of GAF did not focus on areas of low knowledge. Visitors came into the 

exhibit already knowing a lot of conservation information, some taxonomy and natural 

history information, and little behavior information.  GAF mostly posted conservation 

information throughout the exhibit.  Conservation signage ranged from ID labels to 

action panels to wall murals. The second most abundant signs were behavioral. 

Behavioral information was mostly portrayed on small action panels with pictures and 

captions. One large interactive sign contained behavior facts in the paragraph of 

information. Statements found on this sign were low scoring. Natural history and 

taxonomy were the least covered throughout the exhibit. 

GAF did not help gain knowledge, partly because the signage was not following 

the visitor. If Houston Zoo had completed pre-surveys containing potential signage 

information prior to creating the exhibit, signs would focus on behavior and natural 

history. Conservation information would not dominate the exhibit. GAF is supposed to 

provide information and encourage visitor knowledge by signs and interactives, and it 

failed to do so. 

Is GAF a functional component of the Houston Zoo system? 

 If the same participants took both pre and post surveys, the results would give a 

better understanding of the answer to this question. Since different participants took pre 

and post surveys, pre and post results cannot be compared to each other. It can be 



Texas Tech University, Sarah Koenig, December 2015 

 

54 

 

effectively stated that visitors come into and out of the exhibit with mostly conservation 

knowledge and not much behavioral knowledge.   

In formal education realms, 70% in the US is considered a passing rate. However, 

in informal science institutions (ISI), there is not a standard passing rate. Should there be 

a standard passing rate for all museums, zoos, and aquariums?  Yes, by standardizing a 

passing rate, components of ISIs can be compared to other components in the same and 

different ISIs. How else can we know if a component is working? Is the 70% of the 

formal realm an acceptable passing standard? Should it be higher? Since there is no 

informal passing standard, this study imposes formal passing rate into the GAF surveys. 

Ideally, as a functional subcomponent, visitors should leave GAF answering all 

survey statements accurately at least 70% of the time. Unfortunately the only category 

that received such scores was conservation. As stated in the previous section, signage did 

not support the exhibit. Signage did not address areas where visitor knowledge was low. 

The researcher understands that the same people did not take both pre- and post-surveys. 

However, if we look at pre and post data, there is not much change. Visitors were not 

leaving the exhibit with much if any new knowledge. If the signage did not support the 

exhibit, then in turn, the exhibit did not support the zoo. Therefore, GAF is not a 

functional component of Houston Zoo.  

Conclusion 

In this study, the research used a pre and post survey along with content analysis 

of signage to evaluate the effectiveness of a new Third Generation gorilla exhibit at 

Houston Zoo. Visitors came into the exhibit already knowing a lot about gorilla 
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conservation and not knowing much about gorilla behavioral characteristics. The exhibit 

mostly shared information about conservation of gorilla, but behavioral information was 

second on the list. In this study, visitors left the exhibit knowing mostly about 

conservation of gorillas and least about behavioral characteristics of gorillas. Results of 

the study imply that pictures with captions as well as large attention-grabbing signage 

were more likely to be read. ID signs were least likely to be read. What was not 

investigated was why the respondents to the post surveys did not read these signs. 

Observations of these individuals as well as interviews may have provided insights about 

why the signs were not read. 

The findings from this study indicate that signage needs to address the knowledge 

that visitors do not have. A pre-survey during the design phase would provide necessary 

information for sign content. The findings indicate that there were not changes pre/post, 

so if the goal of the GAF was to inform visitors, Houston Zoo did not accomplish their 

goal. The findings lead us to believe that people who visited this exhibit did not have an 

increase in knowledge about behavior, conservation, natural history, and taxonomy of 

gorillas.  

While this study was effective as a brief exhibit assessment, a more thorough 

approach would have supplied more information with suggestions for improvement. The 

goal of this study was not to suggest improvement areas, but to simply say the exhibit 

does or does not function as desired. Now that the results have shown that improvement 

is needed in the exhibit, more research can be done to find out exactly what those 
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improvements need to be. Qualitative analysis and interviews of visitors before and after 

visiting GAF will provide a much better picture for needed changes. 

Visitors come to a zoo to see animals in exhibits. Exhibits draw people into the 

zoo, so this is where zoos spend the most money. Therefore, it is imperative that exhibits 

function well and serve their purpose. While gift shops, restaurants, business center, and 

educational department are all needed to have a successful system, there would be no zoo 

if there were no exhibits. To have any successful component, various components must 

speak to each other. The business department needs to see money trails from restaurants, 

gift shops, and ticket sales. Education departments need to know what the exhibits are 

teaching the guests. Also, exhibit designers need to partner with education departments to 

create an engaging education environment in exhibits. 

GAF is not a functional component of Houston Zoo. However, there is a designer, 

Houston Zoo, Inc., that has the ability to make changes to the component so that it better 

serves its users. Before making changes, the exhibit designer should work closely with 

the education department to investigate the best way to educate the public. In this study, 

it did not appear that the design team and the education department were teaming 

together. In addition, more research needs to be completed on GAF guests. Why do ID 

signs have the lowest scores? Why are visitors not reading signs? How can the interactive 

signs be assessed? By learning these facts as well as others about the community, the 

component of GAF can become a functional part of Houston Zoo. 
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APPENDIX A 

GORILLAS OF AFRICAN FOREST VISITOR SURVEY 

Hello, would you be willing to help out the Houston Zoo by taking a survey concerning 

the Gorillas of The African Forest?  My name is:___________, and I am working with 

Houston Zoo’s Education Department. We are conducting this survey out of an interest in 

measuring our visitors’ knowledge of and attitudes towards our animals.  I must 

emphasize that the following questions or statements do not necessarily reflect Zoo 

policy or practice and are only attempts to better understand our visitors and what they 

value.  

This survey will take approximately 5-10 minutes to complete.  We appreciate your 

completing the entire survey, but you may discontinue your participation at any time. 

 

Pre/Post 

 

Section 1: Demographics 

1. Is TODAY your first visit to GAF?  If not, how many times have you visited GAF? 

  _____________ 

2. Have you ever worked or volunteered at this Zoo before?    Y   N 

3. Have you participated in this survey before?     Y     N 

4. Who are you here with?     

a. Alone 

b. One other adult 

c. Adults 

d. Child(ren) 

e. Adult(s) & child(ren) 

f. School/tour group 

 To which age category to you belong? 

a. 18-23 

b. 24-29 

c. 30-39 

d. 40-49 

e. 50-59 

f. 60-69 

g. 70+ 

 What is the highest level of school/education you have completed? 

a. Grade school 

b. Some high school 

c. High school degree 

d. Some college 

e. Bachelor’s degree  

f. Some graduate study 

g. MA/Ph.D./Prof. 



Texas Tech University, Sarah Koenig, December 2015 

 

62 

 With which race/ethnicity do you identify? 

a. African American/Black 

b. Native American 

c. Asian/Pacific Islander 

d. Caucasian 

e. Hispanic/Latino 

f. Other:__________ 

8. Where do you live? 

a. Houston  d.  Other U.S.:____________ 

b. Houston suburbs e.  Foreign:______________ 

c. Texas, excluding Houston and suburbs 

9.  Gender:  Male___ Female___ 

 

Section 2: Knowledge 

The following set of statements deal with people’s knowledge of apes and gorillas. 

 Please indicate whether you think each statement is true, false, or if you don’t know the 

answer. 

1. Gorillas are a type of great ape.   T    F   

2.  Gorillas sleep in nests.    T    F   

3.  Adolescent males are often found alone in the wild.   T    F    

4.  Gorillas are endangered.   T    F 

5.  Logging is a cause of gorilla habitat loss   T    F 

6.  In the wild, gorillas are found in parts of South America.    T    F 

7.  Scientists identify gorillas in the wild by their nose prints   T    F 

8.  The gorillas at Houston Zoo are Mountain Gorillas T    F 

9.  Gorillas spend 14 hours a day foraging and eating.  T    F 

10.  The hunting and eating of gorillas by humans is a substantial threat to their 

Survival in the wild.        T    F 

11.  Humans can give colds to gorillas.    T    F 

12.  The group leader is an adult male gorilla called a silverback.   T    F 

13.  Gorillas groom each other often.    T    F 

14.  Gorillas laugh. T    F 

15.  Rare metals vital to cell phones come from gorilla habitats. T    F 

16.  Houston Zoo partners with GRACE to help gorillas in the wild T    F 

After Survey: 

Thank you for participating in our Gorillas of African Forest visitor survey.  We would 

just like to emphasize, before you go, that Houston Zoo in no way condones the use of 

punishment or strict discipline in the training or handling of any of its animals.  Thanks 

again! 

 

(Give participant a Carousel Ticket for participation) 
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APPENDIX B 

IRB APPROVAL LETTER 
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APPENDIX C 

CONSENT TO USE THE NAME OF HOUSTON ZOO 

 


