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Introduction 

The practice of inquiry-based learning is proving to be an effective means of successfully 

engaging students in science education.  Multiple studies have shown that when inquiry-based 

methods were used in the formal science classroom, students, on average, earned higher test 

scores and showed significant increases in knowledge gains (Geier, 2008; Korhnak, 2010; Marx, 

2004).   The use of inquiry learning has also shown to improve individual student attitudes and 

confidence levels in the field of science overall (Geier, 2008; Korhnak, 2010).  By using inquiry-

based learning methods, teachers can change a passive science lecture into an active hands-on 

experience in the classroom. 

 

While time spent in the formal classroom is necessary for thorough subject understanding as well 

as for successful completion of academic programs, there are ample opportunities outside of the 

classroom in which learning can also take place.  Americans spend over 80% of their lives 

outside of the formal classroom setting (Stevens & Bransford, 2007), actively engaging with the 

environment around them. This time outside of the classroom can offer opportunities for 

informal learning.  The National Research Council describes informal education as an experience 

outside of school that is, by nature, accessible to all people and all learners, including those 

underserved audiences that are often difficult to reach (2009).  Informal education can be a visit 

to the local zoo or museum, involvement in a themed club established by like-minded 

individuals, a trip to the nature park or even a student-scientist partnership.  By in large, 

educators worldwide recognize the value of these informal opportunities as not only effective 
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learning experiences for their students, but as valuable supplements to formal education (Zoos 

Victoria, 2007).  As this paper describes, informal educational organizations deliver evidence 

that learning can happen anywhere, often outside of the formal classroom, and can effect changes 

in individual’s attitudes toward science and the environment.  

 

Discussion 

Conservation Clubs and Organizations 

Student participation in environmental conservation clubs and organizations has shown to have 

an influence on their attitudes toward science and the environment (McDuff, 1999).  

Participation in these clubs also meets an important need as lack of time and funding in the 

formal classroom setting can limit the amount of experiential environmental education that a 

student receives (McDuff, 2000).   In Africa, the presence of wildlife clubs for students offers the 

opportunity for individuals to explore their surrounding environments as well as to become 

advocates for wildlife.  The Wildlife Clubs of Kenya (WCK), one of the largest of these 

grassroots organizations, began as a small movement brought about by a few interested 

individuals and has grown to impact many of the nation’s conservation efforts.  When current 

conservation leaders in Kenya were surveyed about the influences that guided them to work in 

the field of conservation, many of them reported that it was their own childhood experiences 

with the WCK, carrying out ecological studies and demonstrating for change, that most effected 

their career choices (McDuff, 2000). 

 

The Sierra Club, founded by John Muir, is another organization that was started by a few 

motivated individuals and grew to be a nation wide grassroots group, currently even including 

programs for urban youth to become engaged in outdoor informal education.  Building Bridges, 
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for example, one of these urban youth programs, allows underserved youth a chance to connect 

to nature in a residential camp setting.  Participants explore the environment as scientists: 

making observations, keeping field notes, and conducting laboratory work and inquiry 

explorations (Slater, 2007).  Achievement studies on these participating individuals show that 

after the Building Bridges experience, students show higher test scores, better attendance records 

and have a better attitude toward science (Slater, 2007). 

 

Museums, Zoos and Aquariums  

Museums, zoos and aquariums can also offer effective attitude changing, inquiry-based learning 

experiences.  Successful inquiry and participatory education begins with careful and critical 

observations from which to build questions and create predictions.  The very nature of zoos and 

museums, with expansive exhibits, interactive displays and open floor plans, lends itself to 

involving visitors in natural observation (Zoos Victoria, 2007).  When visitors are given the 

option to follow their own interests and pursue their own questions, they automatically become 

more actively involved in the learning, taking ownership of both the questions and the answers 

(Griffin 1998).  These institutions provide a life-long learning resource to the community and, 

with the entertaining atmosphere; they provide a means for even those with no interest in science 

to become involved in learning (Gutwill & Allen, 2009).   

 

These experiences have been shown to effect participant views of environmental self-

involvement and confidence in science.  Studies following participants of an inquiry-driven 

family interactive activity at the Exploratorium, a science museum in San Francisco, California, 

showed a statistically significant number of participants reporting that they had used these 

inquiry skills in other areas of their life up to one-month after their experience (Gutwill & Allen, 
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2009).  Surveyed data collected from zoo and aquarium visitors showed a statistically significant 

increase in the number of individuals that, following their visit, reported seeing themselves as 

part of the solution to environmental problems (Falk, 2007).  Studies run at Cleveland 

Metroparks Zoo have shown that when these participatory educational experiences take place in 

childhood, increased environmental awareness and interest is found in adulthood (Falk, 2007).  

Museums, zoos and aquariums continue to incorporate additional inquiry-based interactive 

exhibitory, through efforts such as Wild Research where animal behavior information is gathered 

through direct involvement of the public at interactive kiosks making and recording observations 

(Wild Research, 2011). 

 

Citizen Science Projects 

Citizen science projects can serve as yet another alternative avenue for participatory education in 

an informal setting. These projects create partnerships between individual community members 

and scientists working in various fields.  Participants are directly involved, collecting data and 

participating in actual on-going scientific research.  In addition to increasing the participant’s 

knowledge of science and the scientific process, one of the main goals of citizen science projects 

is to actually change the participant’s attitudes toward science and the environment (Broussard, 

2005).  

 

 In projects such as NestWatch and Garden Mosaics, both run through Cornell University, 

community members are paired with biologists and ecologists, respectively, to conduct data 

collection and conservation themed projects.  NestWatch asks participants to observe and track 

birds using manmade nest boxes, reporting data back to Cornell for processing nationwide trends 

(NestWatch, 2008) while Garden Mosaics brings together cross-generational community 
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members and pairs them with ecologists to reclaim urban space with gardens, creating an 

opportunity to pass down cultural gardening secrets within the community while carrying out 

ecological reclamation work (Garden Mosaics, 2011).  Information gathered from these projects 

not only provides researchers with important data, but also offers participants increased 

biological knowledge and observational skills, a means by which to connect to others in their 

community and an opportunity to recognize themselves as doing “real” science.  This creates a 

positive experience for all parties involved, both professional and non-professional (Krasny & 

Bonney, 2004).   A study assessing attitude change had students draw pictures of what they 

thought scientists to look like.  The students’ first drawings portrayed mostly men wearing 

glasses and lab coats.  After participating in a citizen science project, students were asked to 

draw a scientist again.  The students’ second drawings portrayed scientists as looking much more 

like the students, themselves (Krasny & Bonney, 2004), demonstrating that their thoughts on 

“who can be a scientist” had changed, now including themselves among the ranks.   

 

Conclusion 

Inquiry-based scientific explorations and participatory educational experiences can have lasting 

effects on the participants’ attitudes toward science and the environment.  Many of these 

participatory learning experiences can and do happen outside of the classroom walls in the non-

formal setting.  These opportunities have shown to not only provide a means for increasing 

scientific knowledge, but also leave participants feeling more confident, more involved and more 

able to be advocates for environmental change.  These informal inquiry-based learning 

experiences also lead to collaboration and community based conservation efforts.  Given the 

right opportunities for involvement and exploration, attitudes toward science, the environment 

and community can be changed for the better. 



                                        ATTITUDE CHANGES AFTER INQUIRY EXPLORATION 6 

References  

 

Broussard, D.; Lewenstein, B. & Bonney, R. (2005). Scientific knowledge and attitude change: 

The impact of a citizen science project. International Journal of Science Education, 27(9), 1099-

1121. 

 

Falk, J.H.; Reinhard, E.M.; Vernon, C.L.; Bronnenkant, K.; Deans, N.L. & Heimlich, J.E., 

(2007). Why Zoos & Aquariums Matter: Assessing the impact of a visit to a zoo or aquarium. 

Association of Zoos & Aquariums. Silver Spring, MD. 

 

Geier, R., Blumenfeld, P.C., Marx, R.W., Krajcik, J.S., Fishman, B., Soloway, E. & Clay-

Chambers, J. (2008). Standardized Test Outcomes for Students Engaged in Inquiry-Based 

Science Curricula in the Context of Urban Reform. Journal of Research in Science Teaching, 

45(8), 922-939. 

 

Griffin, J.M. (1998). School-museum integrated learning experiences in science: A learning 

journey.  (Unpublished paper, PhD Thesis, University of Technology, Sydney, Australia). 

 

Gutwill, J.P. & Allen, S. (2009). Facilitating family group inquiry at science museum exhibits.  

Science Education, 94, 710-742. 

 

Korhnak, C. (2010). The influence of teacher professional development on the knowledge and 

attitudes of early elementary students following an inquiry-based intervention. (Unpublished IAP 

paper).  Cleveland Metroparks Zoo, Cleveland, Ohio. 

 

Krasny, M., & Bonney, R. (2004). Environmental education through citizen science and 

participatory action research.  In E.A. Johnson & M.J. Mappin (Eds.). Environmental education 

or advocacy: Perspectives of ecology and education in environmental education. New York: 

Cambridge University Press.  

 

Marx, R.W., Blumenfeld, P.C., Krajcik, J.S., Fishman, B., Soloway, E., Geier, R. & Tali Tal, R. 

(2004). Inquiry-Based Science in the Middle Grades: Assessment of Learning in Urban Systemic 

Reform. Journal of Research in Science Teaching, 41(10), 1063-1080. 

 

McDuff, M.D. (1999). A model for participatory evaluation of environmental education 

programs: Promoting success at the Wildlife Clubs of Kenya. (unpublished paper, PhD 

Dissertation, University of Florida, Florida, United States of America). 

 

McDuff, M.D. (2000). Thirty years of environmental education in Africa: The role of the 

Wildlife Clubs of Kenya. Environmental Education Research, 6(4), 116-129. 

 

National Research Council. (2009). Learning science in informal environments: People, places 

and Pursuits. Washington, D.C. National Academies Press. 

 

Rauber, P. (2006). Building Bridges to the Outdoors.  Sierra Magazine, July/August, 55. 



                                        ATTITUDE CHANGES AFTER INQUIRY EXPLORATION 7 

 

Slater, D. (2007). City Kids Unplugged. Sierra Magazine, November/December, 42-47, 63. 

  

Stevens, R. & Bransford, J. (2007). The LIFE Center’s lifelong and life-wide diagram, in Banks, 

J.A. (ed). Learning in and out of school in diverse environments: Life-long, life-wide, life-deep. 

Seattle, Washington: UW Center for Multicultural Education. 

 

Zoos Victoria. (2007). Zoo Victoria visitation data analysis: An interactive qualifying project for 

the Melbourne Project Center.  (unpublished paper) Worcester Polytechnic Institute. 

 

Referenced Websites 

Garden Mosaics. (2011). Cornell University Department of Natural Resources.  Information 

retrieved from: http://communitygarden.org/gardenmosaics/index.htm  

 

Nest Watch. (2008). Cornell Lab of Ornithology.  Information retrieved from: 

http://watch.birds.cornell.edu/nest/home/index  

 

Wild Research. (2011).  Information retrieved from: http://www.wildresearch.org/about  

 

 

Three Discussion Questions: 

1. Does involvement in Citizen Science projects and other “pre-designed” investigations 

count as “true” inquiry since participants are primarily just involved in the data 

collection?  

2. In the formal classroom setting, the scientific method is often taught first, going through 

each step of conducting a successful experiment.  Scientists, however make observations 

and do research before they ever reach the point of carrying out a study.  In essence then, 

the classroom seems to teach the process backwards.  Is there anything lost in going 

about it in this order?  (Thanks for this question Cory.  You responded with this particular 

question to my topic posting and I have found myself thinking about it multiple times.) 

3. Inquiry activities found in zoos and museums are often presented as an optional 

interaction for visitors.  Some argue that this is too passive and that a leader or interpreter 

is needed for successful participation, as ideas are lost without someone explaining the 

concepts.  Is this passive style still an effective way to deliver all of the elements of 

inquiry?  

 

 

 


