University of Montana

ScholarWorks at University of Montana

Graduate Student Theses, Dissertations, &

Professional Papers Graduate School

2003

Building ecological literacy through ornithology-based fieldtrips:
Experiences from an educational program in Patagonia

Kimberly L. Olson
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.

Recommended Citation

Olson, Kimberly L., "Building ecological literacy through ornithology-based fieldtrips: Experiences from an
educational program in Patagonia” (2003). Graduate Student Theses, Dissertations, & Professional
Papers. 7848.

https://scholarworks.umt.edu/etd/7848

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.


https://scholarworks.umt.edu/
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/grad
https://scholarworks.umt.edu/etd?utm_source=scholarworks.umt.edu%2Fetd%2F7848&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/etd/7848?utm_source=scholarworks.umt.edu%2Fetd%2F7848&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu

The University of

Montana

Permission is granted by the author to reproduce this material in its entirety,
provided that this material is used for scholarly purposes and is properly cited in
published works and reports.

**Please check "Yes" or "No" and provide signature**

Yes, I grant permission (/

No, I do not grant permission

Author's Signature: %ﬁ% / @M&V

Date: 47247 23, 2003

Any copying for commercial purposes or financial gain may be undertaken only
with the author's explicit consent.

8/98



BUILDING ECOLOGICAL LITERACY THROUGH
ORNITHOLOGY-BASED FIELDTRIPS:
EXPERIENCES FROM AN EDUCATIONAL PROGRAM
IN PATAGONIA

By
Kimberly L. Olson
B.A. Carleton College in Northfield, MN, 1991
Presented in partial fulfillment of the requirements
For the degree of
Master of Science for Teachers of Biological Sciences
The University of Montana

2003

Approved by:

o b

Dean Graduate School

5/l o3

Date



UMI Number: EP38649

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

UMIT
~ Dissertation Publishing

UMI EP38649
Published by ProQuest LLC (2013). Copyright in the Dissertation heid by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

Pro(Quest
o ——— ——

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, M| 48106 - 1346



Olson, Kimberly L. M.S.T., May 2003 Division of Biological Sciences

Building Ecological Literacy through Ornithology-Based Fieldtrips: Experiences
from an Educational Program in Patagonia

Director: Dr. Lisa M. Blank

Alumnos y Aves del Sur (ALAS), “Students and Birds of the South (Wings)”, is a project
in avian conservation education for school children in Andean-Patagonian region of
Argentina. In the Patagonian region of Chile, over 1.5 million hectares of native
Nothofagus forest have been converted to large-scale tree plantations of exotic pine and
eucalyptus. Two million hectares of austral forest and ecotone habitats in southern
Argentina may be potentially converted to plantations. Continued homogenization of the
landscape has serious implications for endemic bird populations of Patagonia.
Educational programs that build ecological literacy are needed to fortify conservation
efforts. ALAS was designed to illustrate ecological concepts to students, such as plant-
animal interactions, biodiversity, and the impact of exotic species through the study of
birds. Classroom and schoolyard activities culminated with a 5-hour, investigative
fieldtrip guided by a team of biologists. Students compared species diversity of birds and
their habitat requirements on two sites: a native forest site and a neighboring pine
plantation. In the process, students practiced basic skills in scientific investigation and
biological fieldwork through guided inquiry. After the fieldtrip, students analyzed their
data to conclude which site was more suitable for birds. To determine how participation
in the ALAS program impacted students’ knowledge, understanding and attitudes about
birds, pine plantations, and science, and their ability to identify local bird species, pre-
and post-tests were administered. Pretest results of 421 schoolchildren from 6™ to 8"
grades in the Andean-Patagonian region revealed three important trends: 1) most
students regarded pine plantations as ideal bird habatat, in spite of their awareness that
pines are an exotic species, 2) most students could not identify common endemic forest
birds by sight or song and 3) most students were concerned about bird populations and
desired to learn more about them. Analysis of pre- and post-tests, student interviews, and
participant observations suggested that the ALAS bird-centered curricula was an effective
strategy for teaching children about forest ecology, improving their ability to identify
target birds, and changing their perception of pine plantations as ideal wildlife habitat.
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Chapter One: Introduction

I. Education as a Conservation Strategy

Conservation initiatives that address environmental problems such as habitat
destruction, exotic species and climate change rely upon information provided by sound
scientific research (Estades 2001), the support of well-informed policy makers, business
owners and politicians, and the participation of engaged and knowledgeable community
members (Orr 1992, Schneider 2001). Ultimately, the long term success of conservation
efforts depends upon good decision-making by an ecologically literate citizenry and their
ability to modify and govern human behaviors that are deleterious to the environment
(Schneider 1992, Orr 1992, Johns & Liske 1992, Bingle & Gaskell 1994, Chawla 1999,

Eagles & Demare 1999).

Education is an inherent component and a critical strategy for promoting a
conservation ethic. Nations world-wide have recognized the urgent need to incorporate
environmental education into their school curricula (United Nations, 1992 cited by
Manzanal, et al. 1999, Schneider 1992). As pinpointed by an educational bulletin for
teachers in Argentina, "...the greatest problem in conservation is not habitat loss or over-
exploitation of natural resources, but rather, human indifference towards these problems.
Promoting a change of mentality among people so that they become actively involved in
these problems is of fundamental importance.” (Cuadernillo de Divulgacién No. 1,
Direccién Provincial de Recursos Faunisticos y Areas Naturales Protegidas de Neuquén)

While educational efforts must target a vast diversity of audiences across many
cultures (Schneider 1992), it is critical to reach children at a young age when they are

naturally curious about living things and eager to explore them (Carson 1965, Orr 1992,



Bogner 1998, Chawla 1998, Zelesny 1999, Arango et al. 2002). Children are naturally
inclined to protect what they love and understand (Carson 1965). If they have formative
experiences with nature, they will be more likely to have a conservation-oriented career
and an environmental conscience as adults (Manzanal et al. 1999, Chawla 1998,1999).

For those of us working in conservation, this truth is self-evident.

Building Ecological Literacy

Ecological literacy entails a deep understanding of ecological concepts cultivated
through diverse learning experiences that are inquiry-based, multidisciplinary, and
experiential (Main 1984, Orr 1992, Koballa 1995, Bogner 1998, Caduto 1998). This
enables students to develop an emotional affinity, intellectual curiosity, and sense of
stewardship for the natural world (Carson 1965, Quinn & Scott 1997). Ecological literacy
includes the ability to identify local species of native flora and fauna, and a working
foundation of science process skills for problem-solving (Orr 1992, 1992, Crawford
2000). To build ecological literacy, educational curricula should be site-based, culturally
sensitive, and tailored to the conservation issues and ecosystems where students live
(Schneider 1984, Hale 1986, Orr 1992, Feinsinger et al. 1997a, Quinn & Scott 1997,

Chodosh 1999, Pankratz 2000, Arango et al. 2002).

Schoolyard Ecology and Inquiry

Most students learn about ecology from textbooks and in the classroom
environment (Orion & Hofstein 1994, Pankratz 2000, Brewer 2001). Consequently, they
may learn very little about the native flora and fauna that characterize their bioregion (Orr
1992). An effective way for educators to counteract this trend is to bring children into

direct contact with nature through hands-on, inquiry-based lessons in one of the most
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accessible and familiar environments: the schoolyard (Schneider 1984, Gaylord 1985,

Feinsinger et al. 1997a, Chodosh 1999). (See Appendix IV for more on inquiry.)

Schoolyards are filled with a variety of microhabitats and small creatures to
explore, such as plants, ants, worms and birds (Manning 1996, Erickson 1997, Feinsinger
et al. 1997b, Arango et al. 2002). As students observe these living things firsthand, they
practice important science process skills. They learn to ask questions, measure and
describe, formulate hypotheses, and seek answers through simple experimental designs
(Johns & Liske 1992, Engelson & Yockers 1994, Bybee 1997, Feinsinger et al. 1997b,
Barker 1998, Bogner 1998). By communicating their findings to classmates, parents, and

community members, students become active agents in public outreach (Crawford 2000).

Students involved in experiential learning show higher motivation, cognition, and
more positive attitudes towards science and ecology (Gaylord 1985 , Oviedo 1997, Bailey &
Watson 1998, Lieberman & Hoody 1999, Manzanal et al. 1999, Zelezny 1999, Crawford
2000). Ecological inquiry brings children closer to becoming empowered, life-long learners
and critical thinkers (Bingle & Gaskell 1994, Kolsto 2001).

Schoolyard ecology is practiced by educators throughout the western hemisphere,
particularly in Latin America (Feinsinger et al. 1997a, Oviedo 1997, Rozzi et al. 1997,
Arango et al. 2002). In 1996, one of the first schoolyard ecology workshops in Latin America
was held in San Carlos de Bariloche, Argentina. During this workshop, teachers were
partnered with ecologists to learn how to explore ecology through inquiry (Feinsinger et al.
1997a, Arango et al. 2002).

Teaching by inquiry is recommended by the National Science Education Standards

(1996) in the United States, and is a standard for public education in Argentina as outlined in



the Contenidos Bdsicos Comunes para Educacion General Bdsica (1995). Though an
established component of teacher accreditation programs for science education in both
countries, inquiry is rarely practiced, and the outdoors remains underutilized by educators.

Field trips as an extension of schoolyard ecology

Ecology projects in the schoolyard may spark children’s interest in their natural
surroundings (Schneider 1984, Feinsinger et al. 1997a). Schoolgrounds that are
dominated by exotic plants and few species of birds, however, limit what students can
learn about their native flora and fauna. Investigative field trips to local habitats serve as
a critical extension to schoolyard ecology lessons and may help foster a deeper
connection to one’s bioregion (Manzanal et al. 1999), particularly if designed under the
framework of inquiry (Orion & Hofstein 1994).

Fieldtrips have the potential to provide indelible learning experiences, but they are
costly, time-consuming and logistically intensive endeavors for schools, and therefore,
are rare events for most schoolchildren (Orion & Hofstein 1994). By visiting nearby sites,
time and expense of school outings can be reduced. Because many students tend to regard
fieldtrips as recreational events (Falk 1983, Orion & Hofstein 1991), it is important to
prepare students for fieldtrip activities beforehand to ensure they benefit cognitively from
fieldtrips that are intended to be educational (Orion & Hofstein 1994).

Exploratory fieldtrips to local native habitats provide excellent opportunities for
field biologists to mentor school groups in the field and become directly involved in pre-
college conservation education (Brewer 2001). Partnerships between biologists and

teachers facilitate the successful exploration of native habitats, as many teachers feel their



own knowledge and understanding is too inadequate to confidently guide their students

on ecological fieldtrips (Feinsinger et al. 1997a, Chodosh 1999, Pankratz 2000).

II. Project Overview

ALAS: Alumnos y Aves del Sur is an ecological education program in the Patagonian
region of southern South America. ALAS was developed by the author in collaboration with
biologists and educators from the United States, Argentina, and Chile to determine the
efficacy of ornithology-based schoolyard and fieldtrip activities for teaching basic ecological
concepts, for enhancing students’ ability to identify local species of birds, and for impacting
student attitudes towards avian conservation, pine plantations, and science. The acronym
ALAS means “wings” in Spanish and stands for Alumnos y Aves del Sur, “Students and
Birds of the South”.

In April 2001, ALAS was piloted in San Carlos de Bariloche, Argentina with two
eighth grade classes. As more teachers heard about the project by word of mouth, they
expressed interest in participating. By December 2002, two ALAS teacher workshops had
been held and the project was functioning in eight towns and cities of three provinces: San
Martin de los Andes, Junin de los Andes, Villa Angostura in the Neuquén province; El
Bolsén, El Hoyo, Lago Puelo and Epuyén in the province of Chubut; and San Carlos de
Bariloche of the Rio Negro province (Figure 1.1). These towns lie within or adjacent to
national parks in the austral temperate forest biome, and in the transitional ecotone that lies
between the austral forest and the Patagonian steppe. (See Appendix I for site descriptions.)

During the two years of this study (April 2001 to December 2002), over 2,100
primary and secondary schoolchildren participated in ALAS learning activities, the core of

which was a five-hour, investigative fieldtrip to compare avian habitat requirements in a
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native forest habitat site and a neighboring pine plantation. Pre- and post-tests of 421 public
and private school students from 6™ to 8™ grades were analyzed to assess any changes in
knowledge and attitudes as a result of participating in ALAS educational activities. ALAS
was funded by grants from the National Audubon Society, Partners in Flight of the National
Fish and Wildlife Foundation, and the Disney Conservation Fund, with donations of birding

equipment from Birders’ Exchange, the Alaska Bird Observatory, and Optics for the Tropics.

Figure 1.1 Map of Patagonia with ALAS project locations marked by arrows.

Scale
0 to 100 km




III. Rationale

A. Conservation of the Patagonian Austral Temperate Forest

The austral temperate, or subantarctic, forest is a biogeographically isolated eco-
system that lies along the narrow Andean cordillera of southern South America between
the latitudes of 35° -55°S (Veblen et al. 1995, Paruelo 1998). Due to its high incidence of
endemic flora and fauna, it is considered to be of high conservation priority (Rozzi et al.,
1995, Aizen & Ezcurra 1998, Armesto et al. 1998, Posadas et al. 2001, Barnosky et al.
2001). Thirty percent of the bird species of this biome are endemic (Villeumer 1985) and
play critical ecological roles in seed dispersal (Rozzi et al. 1995) and pollinization (Aizen
& Ezcurra 1998).

Current threats to the subantarctic forest include global warming, the introduction of
exotic species, and the establishment of large-scale tree plantations (LLara & Veblen 1993,
Veblen et al. 1995, Frank & Finckh 1997, Armesto et al. 1998, Schlicter & Laclau 1998).
Since the early 1970s, pine and eucalyptus plantations in central and southern Chile have
replaced 1.4 million hectares of native habitat for the exportation of wood products (Lara &
Veblen 1993).

Under the frameworks of the new Chicago Climate Exchange (AP release 2003,
http://www.chicagoclimatex.com) and the Kyoto Protocol, an international treaty drafted in
1997 to regulate and reduce industrial emissions of greenhouse gases, such as carbon
dioxide, industries have been investing in carbon sinks to offset their emissions in order to
mitigate global warming and earn carbon credits (Bush 2000, Chiappe 2000, Lohman 2000,
Sathaye et. al. 2001). The Protocol and the Chicago Climate Exchange define tree plantations

as legitimate carbon sinks; through photosynthesis, trees take in carbon dioxide from the


http://www.chicagoclimatex.com

atmosphere. The quantity of carbon dioxide sequestered is estimated by the number of
hectares of trees planted, and thus equates to the number of carbon credits that industries can
accrue and trade at market value (Chiappe 2000, Lohmann 2000, Sathaye et al. 2001).
Currently, 2,500,000 hectares of ecotonal habitat in the Andean region of Argentine
Patagonia are being promoted for the establishment of pine plantations to serve as carbon
sinks (Schlicter & Laclau 1998, see Appendix IV).

Studies on carbon sequestration have shown that the ability of pine plantations to
capture excess atmospheric carbon is dubious, ephemeral and very limited (Davidson &
Hirsch 2001, Oren et al. 2001, Schlesinger & Lichter 2001). Reich et al. (2001) found
that areas of high plant diversity sequester more carbon dioxide than areas of low plant
diversity. Moreover, the adverse ecological effects of large-scale, single-species tree
plantations throughout the southern hemisphere have been extensively documented.
These effects include alteration of hydrological systems, fire regimes, soil pH, nutrien;
cycling, and the decline of biodiversity (Driscoll 1977, Clout & Gaze 1984, Mitra &
Sheldon 1993, Estades 1994, Frank & Finckh 1997, Pomeroy & Dranzon 1998, Schlicter
& Laclau 1998, Estades & Temple 1999, Figueroa et al. 2001). These findings strongly
suggest that the negative impacts of tree plantations outweigh their presumed economic

and climatic benefits (Lara & Veblen 1993, Chiappe 2000, Lohmann 2000, Noss 2001).

B. Avian Conservation and the Impact of Pine Plantations
Research on migratory birds and their seasonal habitat requirements has demonstrated
a critical need for international cooperation in avian conservation. Habitat loss and the

introduction of exotic species pose the greatest threats to populations of migratory and



resident bird species, resulting in the decline of several bird populations throughout the
western hemisphere in the past forty years (Terborgh 1989).

Impacts of Pine Plantations on Birds

Continued homogenization of the landscape by large-scale monocultures such as
tree plantations has serious implications for bird populations of the southern cone
(Estades 1994, Estades & Temple 1999, Armesto et al. 1998). Strong declines in avian
diversity have been documented in pine plantations throughout the world, particularly in
the southern hemisphere (Estades 1994, Estades & Temple 1999) where all Pinus species
are exotic (Veblen et al. 1995, Richardson 1998). Favored for their rapid growth,
Ponderosa pine (Pinus ponderosa); Monterey pine (P. radiata); and lodgepole pine (P.
contorta) (Lara & Veblen 1993, Schlicter & Laclau 1998) are the dominant plantation
species in Patagonia. Frank and Finckh (1997) suggest that native forest habitats in
southern Chile are unlikely to recuperate from conversion to pine plantations.

Pine plantations lack the structurally diverse strata of vegetation that characterizes
native habitats which drastically reduces the quantity of niches and associated avifauna
(Frank & Finckh 1997). Several endemic bird species in Patagonia use only native
vegetation for nesting sites and materials, and depend on food sources provided by native
plants (Estades 1994, Estades & Temple 1999). Species of the endemic Rhinocryptidae
family, such as the Chucao Tapaculo (Scelorchilus rubecula), Churrin Andino
(Scytolapus magellanicus) and Huet-Huet (Pteroptochos tarnii), require the dense
understory vegetation of the austral temperate forests for food and shelter (Rozzi et al.

1995, Frank & Finkh 1997).



Cavity nesting birds of this region are especially impacted (Estades 1994, Estades
& Temple 1999, Rozzi et al. 1995, pers. comm. V. Ojeda). Pine and eucalyptus
plantations do not provide suitable habitat for primary cavity nesters, such as the
Magellanic Woodpecker (Campephilus magellanicus), the largest woodpecker in South
America and resident of old growth southern temperate forests (Donaire 2001, pers.
comm. V. Ojeda). Unlike primary cavity nesters (i.e. woodpeckers), secondary cavity
nesters, such as the Austral Parakeet (Enicognathus ferrugineus), Thorn-tailed Rayadito
(Aphrastura spinicauda), or Rufous-legged Owl (Strix rufipes), lack the structural
adaptations to excavate their own cavities in tree trunks. Instead, they utilize abandoned
woodpecker nests and/or natural cavities found in old-growth trees. Plantation trees are
generally harvested at a young age before natural cavities can form, and before the
infestation of arboreal fungi can sufficiently rot the interior heartwood which facilitates

nest excavation by primary cavity nesting birds.

C.  The Potential of Birds in Ecological Education
Why Birds?

Investigating birds and their habitat requirements throughout the school year can
be an important stepping stone towards ecological literacy. Dynamic, ubiquitous, and
inspirational, birds capture the curiosity and enthusiasm of children (Erickson 1997).
Wild birds are seen and heard almost everywhere everyday, forming a predictable part of
children’s daily life. Children's newly acquired knowledge about these animals can be

constantly reinforced by frequent encounters with birds near their homes, neighborhoods,
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and parks. Learning to identify local bird species may help students form a sense of
bioregional identity that is grounded in natural history (Erickson 1997).

Numerous ecological concepts such as biodiversity, plant-animal
interrelationships, adaptations, food webs, and niche specialization are illustrated as birds
are observed flying, foraging, communicating, nesting, defending territories, and avoiding
predators. Avian behavior and species richness and abundance cycle with the change of
seasons. The impact of habitat modification on wildlife and the importance of stewardship
may become more apparent to children as they study birds.

Some students may be inspired to become lifelong birders, whose potential role in
conservation is not to be underestimated. As Terborgh (1989) remarks, "the leaders in
ecological monitoring have not been scientists, but amateur ornithologists”. Estades
(2001) recognizes the potential of the growing cadre of amateur birders in Chile for
contributing valuable scientific information to support critical conservation efforts in Latin
American countries. Educating children about birds and how to collect data on them will
help increase the number of amateur birders with a heightened sensitivity to changes in
local bird populations.

Observed changes in bird populations have been strong indicators of the state of
the environment (Terborgh 1989). The decline of eagle and ospreys in the 1950s, for
example, revealed the cascading ecological effects of DDT, a toxic agricultural pesticide
now banned in the United States, and the threats posed to human health as these toxins
passed through the food chain (Carson 1962). Over the past decade, several species of
neotropical migratory songbirds have been returning to their breeding grounds weeks

earlier and their home ranges have been expanding to higher latitudes, providing further
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evidence of global warming (numerous references cited within McCarty 2001). In
Patagonia, more baseline data on bird populations are needed to track population changes,
predict trends, and support avian conservation efforts in response to large-scale habitat
modifications and global warming impacting in this region (Rozzi et al. 1995, Armesto et
al. 1998, Estades 2001).

Why ALAS?

By incorporating educational programs into school curricula, large numbers of
children can be efficiently educated about birds and avian conservation, particularly
through applied, investigative science activities in the outdoors. As award-winning
teacher and author Laura Erickson (1997) writes, “The more understanding we bring to
any problem, the wiser our solutions will be. When we teach children the names of birds,
they begin to recognize and understand some of the rich variety of the natural world,
which will ultimately help them appreciate the truth and value of Aldo Leopold’s maxim,
“To keep every cog and wheel is the first precaution of intelligent tinkering.””

Scientific and political efforts that address avian conservation must be fortified by
educational programs that are tailored to the local avifauna and ecosystems in which
schoolchildren actually live (Pankratz 2000, Arango et al. 2002). For these programs to
be truly meaningful, children must connect with wild birds in their native habitats
(Erickson 1997, Quinn & Scott 1997). Ideally, these experiences would involve the side-

by-side participation of local conservation biologists (Brewer 2001).

III. The Problem

In North America, there is an abundance of well-designed bird curricula for

educating schoolchildren about neotropical migratory songbirds and shorebirds that
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migrate between the Americas. These programs include Birds Beyond Borders (Chodosh
1999, pers. comm. R. Petty), Songbird Blues (Manning 1996, pers. comm. R. Petty), and
the Shorebird Sister School Project of the U.S. Fish and Wildlife Service
(http://sssp.fws.gov). All have a strong international component that link North American
schools with schools in Latin America through pen pal or e-mail correspondence.

While teachers in the United States and Mexico report the success of bird
curricula and educational materials for enhancing attitudes and awareness of conservation
issues regarding birds (Erickson 1997, Chodosh 1999, pers. comm. M. Manning & R.
Petty), little is known about how ornithology-centered curricula is transferable to
understanding the ecology of local native habitats and the actual ability to identify local
bird species by sight or song. In short, there is a deficit of research that quantitatively

evaluates the efficacy of ornithology in the context of ecological literacy.

Implementing ALAS

The Andean-Patagonian region of southern Argentina provided an ideal setting for
exploring the effectiveness of a new, site-based ornithology-centered educational program
called ALAS that advocates the conservation of native habitats. In Patagonia, the need for
education has been recognized as an important conservation strategy for the austral temperate
forest (Rozzi et al. 1995, Armesto et al. 1998). Little is known about schoolchildren’s
attitudes, knowledge and understanding towards avian conservation, local bird species, and
native and exotic plants, and tree plantations in this region.

Due to the lack of resources and funding in southern Argentina, there are few
environmental education activities about birds in the Andean-Patagonian region (Bielsa

1996, pers. comm. A. Yanniello). Though numerous teachers in San Carlos de Bariloche

-13 -


http://sssp.fws.gov

had attended schoolyard ecology workshops since 1996 (pers. comm. L. Margutti, ,
Oveido 1997, Arango et. al. 2002), none had incorporated the study of birds in their
curriculum (per. comm. L. Margutti, R. Oveido, M.E. Cuello, A. Kreiter). No studies
have documented the extent to which ornithology-centered programs in Patagonia impact
schoolchildren’s attitudes, knowledge and understanding about birds and native forest
ecology.

Guided by the conceptual framework of inquiry and schoolyard ecology, the ALAS
program served as a model for teaching local schoolchildren about conservation of the austral
temperate forest through inquiry-based, comparative fieldtrips centered on the identification
of local bird species and the investigation of their habitat requirements. The specific research
questions addressed by ALAS were intended to fill important gaps in research regarding the

efficacy of ornithology in the context of ecological education.

IV. About ALAS

Most teachers have never taught about birds before and know little about them.
The ALAS program enabled time- and resource-strapped teachers to include birds in their
curriculum with much greater ease. As an organized program, ALAS relieved teachers
from the logistical burden of fieldtrip planning and allowed them and their students to
gain exposure to basic field research techniques under the guidance of local biologists.

Piloted in San Carlos de Bariloche in April 2001, ALAS was site-based and
provided about ten hours of interventional instruction; that is, ALAS educators visited
classrooms to teach schoolchildren about local birds and prepare students for the

investigation of avian habitat requirements on a comparative fieldtrip to native habitat
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and an adjacent pine plantation. More than half of the total instruction time took place in
the field at nearby sites.

The fieldtrip is the core component of ALLAS and served as a practical
introduction to the method of guided inquiry for both students and teachers. The fieldtrip
sites were selected by local biologists. If possible, the trip site included native habitat
with a neighboring pine plantation that shared the same aspect and elevation to strengthen
the comparison. ALAS provided transportation to the fieldtrip site for public schools and
loaned educational materials to teachers upon request, such as data collection sheets, bird
field guides, posters, maps, flash cards, props for games, cassette tapes of bird songs,
binoculars, and spotting scopes. Project coordinators provided teachers with help
analyzing fieldtrip data with students if needed.

ALAS Program Obijectives

e Increase schoolchildren’s knowledge, understanding, and appreciation of native
forest ecology through the study of Patagonian migratory and resident birds, avian

ecology, and local conservation issues.

e Provide teachers with necessary skills, educational materials, and confidence to

integrate the study of birds in their curriculum.

e Foster teacher-scientist partnerships to provide teachers with professional support

and to provide biologists with a venue for direct involvement in pre-college

education.
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e Create a sustainable, site-based educational initiative that would effectively reach a

large number of schoolchildren in Patagonia.
e Engage teachers and their students in long-term research projects to contribute
meaningful information for their communities as well as international citizen-

science projects, such as monitoring the migration of the Fio-fio (Elaenia albiceps).

¢ Build a network of schools that will compile and share data to monitor seasonal

shifts in Patagonian bird species along the north-south latitudinal gradient.

e Establish pen pal correspondence between students in the northern and southern

hemispheres to exchange information on their respective biomes and cultures.

Content of the ALAS Program

The overarching theme of ALLAS centers on bird-plant interactions and the impact
that exotic species and habitat modification have on those interactions. The primary bird-

plant interactions of Patagonia emphasized in ALAS are:

1. “the nest web”— the interrelationship of primary cavity nesting birds, old

growth trees, and secondary cavity nesters.

2. the endemic resident species of Rhinocryptidae family, and their dependence

on dense understory coverage.
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3. the migratory Fiofio and its habitat needs along its migration route.

To understand these interactions firsthand, students need to have a foundation of
basic skills. They need to be able to make detailed observations and employ their keen
senses of hearing and seeing in order to identify common birds. Numerous factors
influence one’s success in birding, such as the habitat use and behavior of different
species at different times of the day and year, current weather conditions, and one’s skill
level, persistence and patience.

Developing good birding skills by ear and eye is essential. As students practice
identifying birds in the field, they begin to observe behavioral characteristics that define
particular species and families of birds. They learn to distinguish different species and
their conspecifics from one another. For example, in the Andean-Patagonian region, the
closely related huet-huet and chucao are mostly heard calling from dense bamboo
understory in which they are hidden. The distinctive songs of each clearly distinguish the
two species from one another, as much as their similar behavior, phenotypes, and tonal
characteristic of their songs define them as members of the endemic Rhinocryptidae
family. Once familiar with these species, students will be able to understand and
appreciate the complex interrelationships between and among organisms and their
environment. Students will become aware of the cascading ecological effects of habitat
modification and the introduction and invasion of exotic species.

To prepare students for learning in the field, ALAS team members visited

classrooms to familiarize students with bird species they were most likely to encounter
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during the fieldtrip (Table 1.1). Through an interactive classroom memory game and a

schoolyard bird identification activity, students learned how to identify eight species by

their field marks and song characteristics, and how to use a field guide and binoculars

(See Appendix III).

Birds Represented-- What Species and Why?

There are about 950 species of birds in Argentina and about a fourth of them

inhabit Patagonia (Narosky & Yzurieta 1993). Similar to the Songbird Blues curricula,

ALAS lessons and activities focus on a few representative bird species that typify the

austral temperate forest. Nine target species were chosen using the following criteria: 1)

likelihood of being observed, 2) ease of identification, 3) representation of resident,

migratory, and cavity nesting birds, and 4) endemism and ecological role.

Table 1.1 ALAS target bird species. The list includes both migratory (M).and resident
(R) species that are most likely to be affected by land use changes in their native habitats.

Common English Name | Common Spanish Scientific Name Characteristic
Name

White Crested Elaenia Fio fio Silb6n Elaenia albiceps Flycatcher (M)

Patagonian Sierra Finch Comesebo Patagénico | Phrygilus patagonicus Forest bird (M)

Magellanic Woodpecker | Carpintero Grande Campephilus magellanicus | Primary Cavity nester (R)
{Woodpecker)

Patagonian Flicker Pitio Colaptes pitius Primary Cavity nester (R)
(Woodpecker)

White-Throated Tree Picolezna Pygarrhichas albogularis | Primary Cavity nester (R)

Runner (Passerine)

Thorn-tailed Rayadito Rayadito Aphrastrus spinicaudea Secondary Cavity nester (R)

Austral Parakeet Cachafia Enicognathus ferrugineus | Secondary Cavity nester (R)

Green-backed Firecrown | Colibri Rubi Sephanoides sephanoides Major pollinator (M)

Hummingbird

Black-throated Huet Huet | Huet huet Pteroptochos tarnii Dense understory bird (R)

Chucao Tapaculo Chucao Scelorchilus rubecula Dense understory bird (R)
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Investigation of Avian Habitat
The ALAS project has focused primarily on comparing native Nothofagus (southern
beech) forest and monocultural exotic pine plantations by investigating various habitat
components:
A. species richness/abundance of invertebrates found in the leaflitter and soil (food
source for birds).
B. number of natural and constructed cavities found in tree trunks (shelter for
primary and secondary cavity-nesting birds and animals—the “nest web”).
species richness/abundance of birds.

D. diversity and quantity of understory plants, and arboreal lichens and mosses.

These components provided the basis for three comparative activities that students
conducted in both habitats, with the ultimate goal of drawing a conclusion: which habitat
type is more suitable for birds? The pine plantation or the native forest? In the process,
students observed and identified the unique yet common birds and plants of southern

temperate forests as they practiced basic skills in scientific investigation.

The Sequence of the ALAS Program
Through classroom and schoolyard activities, students were familiarized with
eight to ten species of common, endemic birds to prepare for the comparative fieldtrip to
a nearby native forest site and a pine plantation to investigate avian habitat requirements.
Students were divided into six small research groups (4 to 6 students) each bearing the
name of a focus bird: the Rayaditos, Huet-huets, Chucaos, Pitios, Picoleznas and Fio-

fios. Students predicted if more or the same quantity of invertebrates, cavity nests, and
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birds would be found in the pine plantation versus the native forest habitat. They
recorded their predictions and rationales in their workbooks (Appendix IIT).

The fieldtrip began in the native forest. Each group spent the first twenty minutes
recording what they perceived by sight, hearing and smell. Then they rotated through
three, thirty-minute, investigative activities: a bird census, a cavity nest activity and a
forest understory activity (invertebrate and plant diversity). Each activity was led by an
adult guide. After the native forest, students visited the pine plantation site where they
conducted the same three investigations in the same order with the same biologists to
directly compare the two sites. An ALAS fieldtrip lasted about five hours, including
transportation time. (See Appendix I for an example of the organizational fieldtrip
schedule.)

In the classroom, students reflected upon their findings. They compiled and
graphed class data, discussed their results, drew conclusions and generated more
questions. Class results consistently showed compelling differences between the two
habitats. A schematic table of the AL AS program is outlined in Figure 1.2. Due to time

constraints, the schoolyard bird census was not conducted.
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Figure 1.2 A schematic table of the ALAS educational program.

Stage PRETRIP FIELDTRIP POST-TRIP
Learning Meta- Knowledge and Skill Building Meta- Applied, Experiential Component Analysis Meta-
Phase cognitive cognitive and cognitive
Phase Phase Reflection Phase
Location Classroom | Classroom Schoolyard Classroom Field Classroom
Native Forest Pine Plantation
Activity Pretest Memory Using Schoolyard Pre-trip Cgird Data Post-
Game Binoculars | Bird Census | Predictions nsus Analysis test
and Fieldtrip
Preparation
Forest
Understory
Ob ,I ectives | Assess Identify target Practice using Introductionto | Fornent Compile, Assess
students” species by sight | binocularsand | sampling curiosity about | Investigate bird species richness and abundance analyze,and | change in
prior and sound, and | field guide to nethods and fieldtrip and and avian habitat requirements (understory cavity | graph students’
knowledge characteristic identify birds in | data collecting. | reflect upon nest availability) in three guided activities. fieldtrip data. | knowledge
and attitudes. | fieldmarks. schoolyard. knowledge by and attitudes.
Practice making Rotate through the three activities in both sites to | Discuss
Introduction | Leamn to use a observational predictions. allow for direct comparison of native forest and results.
o ALAS field guide to skills. pine plantation and to test predictions.
activities and | identify birds Prepare
target birds. | and to find Become students with Collect data and practice common field research
information on familiar with explanation of | techniques alongside biologists.
each species. species around | field trip
schoolyard. activities.
Time 45 min. 1 hr. 1 hr. 1 hr. 45 min. Shrs 1 hr 45 min.
Frame




Chapter Two: Measuring the Impact of the ALAS program

Introduction

In collaboration with biologists and educators from Argentina, Chile, and the
United States, this research developed a new bird-centered, inquiry-based ecological
educational program in Patagonia called ALAS: ALumnos y Aves del Sur that advocated
the conservation of native habitats. The goal of this project was to create a long-term,
self-sustaining project that would 1) reach a large number of school children and 2) raise
their awareness and appreciation of biodiversity, avian habitat requirements and the
impact of monocultures in a positive, pro-active manner.

The Research Questions and Methodology

The following research questions were explored:

1) Do bird-centered schoolyard and inquiry-based fieldtrip activities significantly
enhance students’ knowledge of local bird species, their understanding of native

forest ecology, and their ability to identify birds by sight and song?

2) To what degree do these activities impact students’ knowledge, understanding, and
attitudes towards:

birds

native forest ecology
pine plantations

native and exotic plants
science

avian conservation
biodiversity

sense of place
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This study assessed the program’s impact on 6™ to 8™ grade students (n=421)
from three Argentine provinces who participated in the ALAS fieldtrip in the austral fall
season (March to May) of 2001 and 2002. Forty-six percent of the students (n=195) were

from five public schools, and 53% (n=226) from four private schools (Table 2.1)

Table 2.1 Description of schools in the treatment group.

City, Province , Publicor | School t Date of ' U.S. Grade l Average | Number
, Private | . Participation ' Level I Age i of
! : ) + Equivalent | Students
San Carlos de i Public 1 CEM 20 ; Fall 2001 { SEEmde ! 13.6+0.8 | 38
Bariloche, Rio , ! Antu Ruca i Fall 2002 | 6 grade 1 11.5+08 22
Negio | | ‘[ | 7% grade | 123407 ' 25
! g E i 8%pgrade | 134408 24
| Private | Dante Algheiri | Fall 2002 | 8% grade 1 12.0+1.1 ' 64
é ¢ Primo Capraro | Fall 2002 |78 grade c11.9x09 | 35
| s | | 8% prade 1 12.9+05 ' 42
! | Siglo XXI  Fall 2002 ' 7 grade | 120103 ‘ 26
: : - : 8;grade | 129+05 27
El Bolson, Rio © Private | Munduna i Fall 2002 | 6% grade ' 109+03 | 16
Negro | ; ! | T"gmde | 119305 | 14
El Hoyo, Chubut | Public : Escuela No. 734 | Fall 2002 : 7 grade ; 132114 |32
Epuyen, Chubut | Public ' EscuelaNo.9 | Fall 2002 1 6" and 1122+13 31
B : i | 7" grade :
San Martinde los ' Public  ‘ EscuelaNo.5 ! Fall 2002 | 7" grade | 124408 25
Andes, Neuquén | : ! . 1 ]
i | 120+1.0 i 421
1 \ ‘

Each student completed a pre- and post-test to test for significant changes in
knowledge, understanding and attitudes, and ability to identify target birds by sight and
song after participating in ALAAS. The quantitative assessment was supported with
student interviews (n=8) conducted before and after the fieldtrip experience, feedback
from teachers (n=3) and participant observations. The content, design, and analysis of the
pre- and post-tests and interview questions are described in the following sections of this

chapter.
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A. Quantitative Assessment—The Pre- and Post-Test

Pre- and post-testing is a common method for reliably quantifying the impact of
educational programs on student attitudes, knowledge, and understanding (Borg & Gall
1983, Sudman & Bradburn 1987, Orion & Hofstein 1991). Pre-test results provide a
control against which to measure the impact of the treatment, or educational intervention
(Borg & Gall 1983, Orion & Hofstein 1991, pers. comm. J. Graham). A comparative,
statistical analysis of pre- and post-test results reveals whether or not changes from
baseline attitudes, knowledge and understanding are significant.

Content and Design of the Pre- and Post-test

Based on techniques used in similar studies (Orion & Hofstein 1991, Bogner
1998, Chodosh 1999, Warner 2000, Pankratz 2000) and recommendations by Sudman &
Bradburn (1987), a thirty-eight item pre- and post-test was developed to assess students’
attjtudes, knowledge, and understanding before and after participating in ALAS. The
following concept domains were assessed: local bird species, native forest ecology, pine
plantations (a local conservation issue), native and exotic plants, science, avian
conservation, biodiversity, and sense of place. Some of these concepts have been
identified as key components to building ecological literacy (Rozzi et al. 1995, Feinsinger
et al. 1997a, Orr 1989, Orr 1992, Quinn & Scott 1997, Arango et al. 2002). To increase
test reliability, content domains were evaluated by more than one test item (Borg & Gall
1983, Sudman & Bradburn 1987).

The pre- and posttests were identical except for two extra multiple choice items
on the post-test used for student feedback about the ALAS fieldtrip. Three native Spanish

speakers in Argentina proofread the test to ensure the test items had been clearly

-24.



translated from English to Spanish. On average, the test took students about forty minutes
to complete.

The pre- and post-test consisted of a combination of eight open-ended questions
to test knowledge, understanding, and sense of place, fourteen scaled items to assess
attitudes, and twenty-six Yes/No items to determine students’ experience and their ability
to identify target birds by sight and song. The thirty-eight test items are described below
as they mainly correspond to: 1) knowledge and understanding, 2) attitudes, 3)
experience, and 4) ability to identify target birds. The assessment tools and grading

rubrics are in Appendix II.

Assessing Student Knowledgie and Understanding

Eight open-ended questions were used to assess 1) students’ knowledge of native
and exotic plants, pine plantations, local bird species, and biodiversity and 2) students’
understanding of pine plantations, native forest ecology and avian conservation (Table
2.2). Seven of these items were scored numerically, averaged, and categorized as novice,
intermediate or advanced responses according to evaluation criteria detailed in the
grading rubrics. Averaged scores were rounded up or down to the nearest whole number
for the purposes of describing whether they ranked as novice, intermediate or advanced.

To determine knowledge of exotic and native plant species, students were asked
to name two native and two exotic plants of Patagonia. The frequency of students who
named pine either incorrectly as a native plant or correctly as an exotic was calculated.
To test their knowledge and understanding of pine plantations, they were asked to define

a pine plantation and explain why we have them.
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For assessing knowledge of local bird species and biodiversity, students were
asked to list up to eight birds of the region. Another item asked students to list three birds
on their schoolyard to indicate their awareness of birds in a familiar environment.
Students were asked to describe a picture of a common bird, the Rufous Collared
Sparrow (Zonotrichia capensis), displayed for twenty seconds by the individual
administering the test, to assess their ability to describe field marks.

An understanding of a basic concept of native forest ecology, the interdependence
of organisms, was tested by a short answer question “If woodpeckers disappeared from
the forest, what changes would there be?” The item “Name two things you can do to help
birds” assessed understanding of avian conservation.

To reveal what bird species appealed to a student’s sense of place, students were
asked "When you think of Patagonia, what bird comes to mind?” Responses were coded

by species and tallied.

Table 2.2 Eight open-ended assessment items for testing ecological concepts.

Concept Test Item Points
Native and Exotic Plants Name two species of plants that are native and two that are 4
exotic. (adapted from Warner 2000)
Pine Plantations What is a pine plantation and why do we have them? 3
Avian Conservation Name two things you can do to help birds. 3
Native Forest Ecology If all of the woodpeckers disappeared from the forest,
Interdependence of Organisms what changes would there be? 3
Biodiversity/Sense of Place Name up to eight species of birds that are in this region. 4
General Bird Identification Name three kinds of birds you have seen on your school 3
yard.
You will see a picture of a bird for 20 seconds. Describe
what it looks like in the space below. 6
Sense of Place ‘When you think of Patagonia, what bird comes to mind? Responses
tallied
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Assessing Student Attitudes

Attitudes towards learning about birds, avian conservation, pine plantations, and
science were assessed with one Yes/No statement, ten Likert-scale items, and three items
with responses based on a scale of 1 to 10 (Table 2.3). Likert-scale items are a standard
method for assessing attitudes (Likert 1939). They are simple statementsl to which
students indicate their degree of accordance on a scale of 1 (total agreement) to 5, from
(total disagreement). A response of 3 is neutral, indicating neither agreement nor

. disagreement. Student responses for each item were averaged.

Table 2.3 Test items used to assess attitudes.

Attitude Test Statement Item

Towards Type
Learning about I would like to learn more about birds. (adapted from Chodosh Likert
birds 1999, pers. comm. L. Blank) Scale
I don’t care about birds. (adapted from Chodosh 1999)
Learning about birds is..... (Blank 1999) Scale of
Boring (1) to Fun (10) 1to 10

Very Hard (1) to Easy (10)
Not Important (1) to Very Important (10)

I like to observe birds. Yes/No
Avian I don’t like that bird populations are declining. (pers. comm. L. Likert
Conservation Blank) Scale

Killing birds for fun doesn’t affect the environment. (adapted from
Chodosh 1999)

A pine plantation is an ideal place for birds to nest.

Many of the birds and animals that live in the native forest can live
in a pine plantation

Science Natural science is one of my favorite subjects. Likert
Scale

I consider myself a scientist. (adapted from Pankratz 2000)
Learning Science | 1 like to study science in the outdoors. (adapted from Chodosh 1999)

I won’t/didn’t learn anything on the fieldtrip.

Nature of Science | Scientists have discovered most of the things there are to know about
birds by now.
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To ensure consistency and reliability of individual student responses, often two or three
items stated differently or negatively tested the same concept. For example, attitude

towards learning about birds was tested by three different types of items (Table 2.4).

Table 2.4 Similar test items used to assess attitudes about birds.

Similar Test Items on Attitudes towards Birds Type of Item
I would like to learn more about birds. (adapted from Chodosh 1999, (pers. comm. L. Blank) Likert Scale

I don’t care about birds. (Chodosh 1999)

Learning about birds is..... (pers. comm. L. Blank) Scale of
Boring (1) to Fun (10) 1t0 10
Very Hard (1) to Easy (10)
Not Important (1) to Very Important (10)

I like to observe birds. Yes/No

I don’t like that bird populations are declining. (pers. comm. L. Blank) Likert Scale

Some attitudinal test items directly reflected knowledge and understanding (Borg & Gall
1983, Sudman & Bradburn 1987). For example, whether or not students agreed with the
Likert-scale items “Pine plantations are an ideal place for birds to nest” and “Many of the
birds and animals that live in the native forest can live in a pine plantation” was based on
their level of knowledge and understanding of avian habitat requirements, native forest
ecology, and biodiversity.
Assessing Student Experience

The pre-tests were used to determine students’ prior experience to provide
possible insight for their degree of knowledge, understanding and attitudes. Yes/No
responses to seven statements revealed students’ experience using birding equipment,
visiting local natural areas, and caring for birds (Table 2.5). The percentage of students

reporting “Yes” to each statement was calculated with 95% confidence intervals.
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Table 2.5 Yes/No statements to determine students’ experience.

Experience Statement
Using Birding I have used binoculars before.
Tools

I have used a fieldguide before to identify birds.

Caring for Birds | We have a birdfeeder at my house.

My cat sometimes hunts and kills birds.

I'have killed a bird with a BB gun or a slingshot for fun. (adapted from Chodosh
1999)

Visiting Natural | I have been to a national park to go hiking or camping before.
Arcas

I have gone to the fieldtrip site before.

Assessing Ability to Identify Target Birds by Sight and Song

The ability to identify birds by song or sight is an essential skill that is
fundamental to ornithological research and recreational birding (Narosky 1993, Erickson
1997, Sibley 2000). The identification section of the pre-and post-test was designed to
assess whether students’ ability to identify the target species by sight and song
significantly improved after participation in ALAS. This section was placed last on the
test as to not influence students’ responses to attitudinal or open-ended items regarding
birds and avian conservation.

No more than nine bird species were tested to avoid overwhelming or confusing
students. A tape cassette recording of nine of the target bird songs was played one at a
time for students to identify. Students circled “Yes” if they had heard the song before. If
they knew the name of the bird, they wrote its name. Students circled “No” if they did not
recognize the song (Table 2.6). For sight identification, students were shown nine colored
illustrations of the target species one at a time. Again, students circled “Yes” if they

recognized the bird, and wrote its name if they knew it, or circled “No” if they did not
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recognize it (Table 2.6). Only students who responded “Yes” and also correctly named
the tested bird song or illustration were considered able to identify the given bird by sight
or song, respectively. The frequencies of students able to correctly identify the target
birds by 1) sight only, 2) song only, and 3) both sight and song were calculated with 95%
confidence intervals. The songs and illustrations were consistently tested in the same

order.

Table 2.6 Yes/No test items to assess ability to identify target birds by sight and song.
The correct answers to the sight and song identification items are italicized.

You will hear the songs of nine different birds that inhabit this region. If you recognize the song, circle
“Yes”. If you know what bird sings that song, write its name in the blank. If you have never heard the
song before, circle “No”.

a. Yes Zorzal No d. Yes Chucao _ No g. Yes Carpintero Grande No
b. Yes __ Fio-fio No e. Yes __ Huet Huet No h. Yes __Comesebo No
c. Yes _ Tero No f. Yes __Rayadito ~ No i. Yes __Pitio No

You will see pictures of nine different birds that inhabit this region. If you have seen the bird before,
circle “Yes”. If you know what it is, write its name in the blank. If you have never seen it before, circle
“NO”.

a. Yes _Zorzal No d. Yes Carpinterec Grande No  g. Yes _ Picaflor Rubi No
b. Yes__ Rayadito  No e. Yes __ Huet Huet No h. Yes Chucao No
¢. Yes__Pitio No f. Yes__ Fio-fio No i. Yes _Comesebo No

Expecting that most students would be unable to identify most of the target
species, the Yes/No items were designed so that students could respond positively even if
unable to name a given bird. A positive “Yes” response without the correct bird name
was still considered a “No” response in the data analysis. This was intended to reduce a
potential level of frustration and intimidation likely to be experienced by students who
would not be able to identify most or any of the target birds.

Anticipating that birding would be a very new skill for most students, bird species

that could be easily distinguished from one another by sight or song were selected. To
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increase the applicability and relevance of learning about these birds, I selected species
that students would be most likely to encounter either in the field or in their
neighborhoods, or in both areas, based on my personal field observations and suggestions
by Argentine and Chilean ornithologists (pers. comm. G. Amico, G. Iglesias, R. Rozzi).

As listed by their common names in English and Spanish (Refer to Table 3.5 for
scientific names), the following eight species were tested by both sight and song: Austral
Thrush, Zorzal; Thorn-tailed Rayadito, Rayadito; Chucao Tapaculo, Chucao, Black-
throated Huet-Huet, Huer-Huet; White-crested Elaenia, Fio-fio; Patagonian Sierra Finch,
Comesebo; Chilean Flicker, Pitio; and the Magellanic Woodpecker, Carpintero Grande.
The Southern Lapwing, Tero, was tested by song only, and the Greenbacked Fire-crown
Hummingbird, Picaflor Rubi, by sight only, as its song, a light trill, could be easily
confused with the Thorn-tailed Rayadito for students new to birding. For a complete list
of characteristics of the target species and the criteria by which they were selected, see
Appendix L

Of the nine birds tested by sight and song, four species were well-known birds
that students were expected to be able to identify. These species were the Southern
Lapwing, tero; Magellanic Woodpecker, Carpintero Grande; Austral Thrush, Zorzal; and
the Green-backed Fire-Crowned Hummingbird, Picaflor rubi. Except for the charismatic
Magellanic Woodpecker, that many students identified with the cartoon character
“Woody Woodpecker” or “El Pdjaro Loco”, these are very common birds in urban
environments. Assuming that most children spend more time in urban environments than
in native forest habitats, testing these four common species would help give a clearer idea

of students’ ability to identify local birds.
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Administering the Pre- and Post-tests

Students were not forewarned about the pre- or post-test to minimize effects from
anticipation. Tests were administered by the author or another ALAS educational
coordinator. The same individual administered both the pre- and post-test to a given
class. Students were informed that the tests were surveys that mostly reflected their
opinion and would not be seen by the classroom teacher nor affect their grade in the
class. Students were instructed to do their best, to work individually and not copy from
their peers, to ask for clarification if any of the test items were unclear, and to leave open-
ended items blank if they could not come up with a response. Post-tests were
administered four weeks after the fieldtrip and two weeks after students had analyzed
their fieldtrip data.

Statistical Analysis of Test Results

Pre- and post-test data were statistically tested for significance at a p-value <.05
using parametric, two-tailed, paired-sample t-tests on the SPSS Statistical Program.

Differences were considered significant at the 95% confidence interval, or p<0.05.

B. Qualitative Assessment

Informal interviews with students, teacher questionnaires and personal observations
formed the qualitative component of this study to further probe student knowledge and
understanding, and to enrich the quantitative assessment (Borg & Gall 1983, Merriam
1998). Through interviews, students could expound upon their experiences, attitudes and
knowledge giving deeper insight on the nature of their conceptual understanding that

otherwise could not be revealed by the design of the pre- and post-test questions alone
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(Borg & Gall 1983, Merriam 1998). For example, on the test, students indicated whether
they felt pine plantations would be ideal places for birds to nest by responding to a
Likert-scale item; however, the reasons driving their response remained unknown. During
the interviews, students explained the basis for their opinions.
Students

Fifteen to twenty minute, informal interviews were conducted with two groups of
four randomly selected students (n=8) from two 8" grade classes of CEM 20, a public
school in San Carlos de Bariloche where ALAS was piloted, to probe student
understanding of pine plantétions and native forest ecology before and after the fieldtrip.
A native speaker assisted in all of the interviews to ensure questions and responses were
mutually understood. Interviews were recorded on tape cassettes, transcribed by a native
speaker, and translated to English by the author. Pre-trip interviews were conducted after
the pretests were administered and a week before the fieldtrip. Post-trip interviews were
given after students took the post-test to minimize the influence the interviews could
potentially have on their test responses. Students were asked about their previous
experiences on school fieldtrips to Cerro Otto (the fieldtrip site of native forest habitat in
Bariloche), about their predictions regarding the fieldtrip activities and for the post trip
interview, how those predictions turned out, and whether they felt pine plantations
provided ideal bird habitat and their explanations. The interview questions are listed in

Table 2.7.
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Table 2.7 Student interview questions

Concept Interview Question Asked Pre or
Post Fieldtrip
Experiences Have you been to the field trip site before? Pre
--On past fieldtrips
What did you do? Pre
--On ALAS fieldtrip  What did you think about the ALAS fieldtrip? Post
What was your favorite activity? Post
How was this trip different from past school fieldtrips? Post
Perception of pine What were your fieldtrip predictions? Explain. Pre and Post
plantation as ideal bird . .
habitat. What differences did you observe between the native forestand  Pre and Post
the pine plantation?
Pre and Post
Is a pine plantation a good place for birds to nest?
Native Forest Ecology If we removed all of the woodpeckers from the forest, what Pre and Post
changes would there be?
Teachers

Questionnaires were sent to participating teachers to determine if they had taught
students about birds prior to their involvement with the ALAS project, and if so, by what
means; whether they felt ALAS program was useful to them for teaching ecological
concepts to their students; and to share any observable change in attitudes in their

students after the fieldtrip experience (Table 2.8).

Table 2.8 Teacher questionnaire

Concept Interview Question

Prior Experience Teaching about | Did you teach about birds prior to ALAS? If so, what themes did you teach?
Birds 1f not, why?

Applicability of ALAS to Was the fieldtrip experience useful for illustrating ecological concepts to
curriculum your students throughout the school year?

Have you noticed any changes in your students and their ability to
Observed effects of fieldtrip on understand ecology after the fieldtrip? If so, please share any anecdotes you
students’ learning and motivation. { may have.
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Chapter 3: Results—A Step Closer to Ecological Literacy?

I.  Pre- and Post-test Results
A. Student Knowledge and Understanding

After participation in the bird-centered ALAS program, students’ average scores
for knowledge of local native and exotic plant species, understanding of pine
plantations, and native forest ecology increased significantly (p<.001). Average scores
for avian conservation, general bird identification and avian diversity also increased
significantly after the program (p<.05). There was no significant change in students’
ability to name three birds on their schoolyard. Mean scores for these items are reported
below with their standard error means (SE) (Table 3.1). Percentages are reported with
95% confidence intervals. See Appendix II for grading rubrics.

) Native and Exotic Plants

Average scores for naming native and exotic plants significantly increased 0.4
points from 2.7 + 0.07 SE to 3.1 + 0.06 SE points (p<.001) (Table 3.1). On the pre-test,
6.9 + 2.4% of students named pine incorrectly as a native plant (Table 3.2). On the
post-test, no students named pine as native. The percentage of students who named pine
as an exotic plant increased from 47.4 + 4.8% on the pre-test to 82.5 + 3.6% on the
post-test (p<.001).

For schools in San Carlos de Bariloche, the dominant tree species in the native
forest fieldtrip site was lenga (Nothofagus pumilio). The percentage of students in
Bariloche (n=303) that correctly named /enga as native plant species increased from

21.0 + 4.6% on the pre-test to 55.9 + 5.6% on the post-test (p<.001) (Table 3.2).
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Pine Plantations

Average scores for defining a pine plantation and stating its purpose increased
from novice (0.8 + 0.04 SE pts), e.g. pine plantations served broad environmental
purposes such as “creating oxygen”, to intermediate (1.5 +0.05 SE pts), (p<.001), e.g.
pine plantations served for human consumption such as “to provide wood”.

Native Forest Ecology

The mean student response to the three-point question “If woodpeckers
disappeared from the forest, what changes would there be?” improved significantly,
from novice (0.8 + 0.04 SE) to intermediate (1.6 + 0.05 SE), (p<.001). In other words,
the average student response progressed from describing a change that was aesthetic
from a human viewpoint (e.g. there would be less noise) on the pre-test, to stating at
least one clear ecological effect (e.g. there would be more bugs in the trees) on the post-
test (Table 3.1).

Avian Conservation

Scores for the test item “Name two things you can do to help birds” improved
significantly (p<.001), from novice (helping individual birds, i.e. injured or sick birds)
to intermediate (helping birds at the population level, such as protecting habitat).

General Bird Identification, Avian Diversity, and Sense of Place

On the pre-tests, students could often name up to eight birds at the order and
family level, such as hawk, duck, or seagull. They infrequently named birds at the
species level, with the exception of very common and conspicuous birds such as the
Southern Lapwing, or fero, or cultural icons, such as the Andean Condor. Scores

increased from 2.6 + 0.06 SE to 3.0 2.6 + 0.08 SE (p<.001), indicating that students
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named more birds at the species level on the post-test. In addition, students added more
ALAS target species to their repertoire of Patagonian birds. On the pre-tests, an average
of one target species from ALAS (1.1 + 0.06 SE) was freely named, usually the
hummingbird or the Southern Lapwing. In the post-tests, students named an average of
four (3.8 + 0.08 SE) of the target species, a statistically significant change (p<.001).
Students’ ability to name three birds seen in their schoolyard remained at an
intermediate level on the pre- (1.8 + 0.06 SE) and the post-test (1.7 + 0.05 SE), p<.001.
While students showed a statistically significant change in their ability to describe a
bird in more detail, increasing from 1.7 + 0.08 SE to 2.3 + 0.05 SE points (p<.001);

their ability remained at the novice level (Table 3.1).

Table 3.1 Pre- and post-test results of open-ended test items.

Average Scores + SEM
Concept Test Item Pre Post p<

Native and Exotic Name two native plants. 2 pts 1.5+ 0.04 1.7+ 0.03 .001
Plants

Name exotic plants. 2pts 1.2+ 0.05 1.4+ 0.04 001

Total points 4pts 2.7+ 0.07 3.1+ 0.06 .001
Pine What is a pine plantation and why 0.8+ 0.04 1.5+ 0.05 .001
Plantations do we have them? 3 pts
Native Forest If all woodpeckers disappeared 0.8 + 0.04 1.6 + 0.05 .001
Ecology from the forest, what changes

would there be? 3 pts
Avian Name two things you can do to 1.1+ 0.03 1.7+ 0.04 .001
Conservation help birds. 3 pts '
Avian Name 8 birds of this region. 4 pts 2.6+ 0.06 3.0+ 0.08 .001
Diversity

Average number of birds listed by 1.1+ 0,05 38+ 0.13 .001

students in above item that were

ALAS target species.
General Bird Name three birds you have seen in 1.8+ 0.06 1.7+ 0.05 .891
Identification schoolyard. 3 pts

You will see a picture of a bird. 1.7+ 0.08 2.3+ 0.05 .001

Describe it. 6 pts
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Table 3.2 Percentages of student responses on native and exotic plants with 95%
confidence intervals.

Pre Post p<
Percentage of students incorrectly naming pine as 69+ 24 0.0 .001
native.
| % of students correctly naming pine as exotic. | 474+ 48 825+ 36 _ 001
% of students correctly naming L.enga as native 210+ 46 559+ 56 .001

(Bariloche only n=303)

The question “When you think of Patagonia, what bird comes to mind?”
reflected students’ sense of place through a representative bird species that identified
the region in which they lived. The Andean Condor was the most common response in
both the pre- and the post-test. However, the percentage of students naming the condor
decreased from 35.8 + 4.6% on the pre-test to 29.4 + 4.4% on the post-test. Students’
post-test responses were more varied and included new species, many of which were
ALAS target species. For example, no student had named either the fio-fio or the
rayadito on the pre-test. On the post-test, 1.4 + 1.1% and 2.6 + 1.5% of students listed
these species, respectively, as representing Patagonia. Birds of the endemic
Rhinocryptidae family, either the huet-huet or the chucao, were also chosen more on
the post-test. On the pre-test, 0.7 + 0.8% of students listed either of these birds whereas
5.4 + 2.2% of students named either of them on the post-test. The top five species of

birds named by students on the pre- and post-tests are included in Table 3.3.
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Table 3.3 Top five responses to the test item, “When you think of Patagonia, what bird
comes to mind?”

Pre-Test Post-Test
Species Percentage of Species Percentage of
Students Students
Condor 35.8 +4.6 Condor 294 +4.4
Other 124 +3.1 Woodpecker 126 +3.2
Tero 79 £2.6 Other 103 +1.5
Woodpecker 59 +23 Chucao/Huet huet 54422
Eagle 54 +2.2 Falcon or Hawk 41 +1.9

B. Attitudes

The averaged pre- and post-test scores of students’ attitudes towards 1) learning
about birds and avian conservation, 2) pine plantations, and 3) science are described
below and listed in Table 3.4.

Avian Conservation and Learning about Birds

Pre-test results indicated that students cared about birds, wanted to learn more
about them and were concerned for bird populations on both the pre- and post-tests.
Students disagreed with the statement “I don’t care about birds” on the pre-test and the
post-test (4.1 + 0.06 SE). Post-test results showed slightly less interest in learning
about birds (2.1 + 0.05 SE) than the pre-test (1.9 + 0.05 SE) (p<.001). On a scale of 1
to 10, students also felt that learning about birds was easier (5.9 +0.13 SE t0 6.7 *+
0.13 SE, p<.001) and more fun (7.5 +0.12 SE to 7.9 *+ 0.12 SE, p<.001) than
anticipated, and important (7.9 +0.11 SE to 8.1 + 0.18 SE, p<.497). Before and after
the fieldtrip, students agreed (2.2 + 0.08 SE) with the statement that they did not like
that avian populations were declining and disagreed (4.1 + 0.07 SE) that “Killing birds

for fun does not affect the environment”’.
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Pine Plantations

Students’ view of pine plantations as ideal bird habitat changed dramatically
due to the field trip experience, p<.001. Pretest results showed that students agreed with
the statement, “Pine plantations are an ideal place for birds to nest” (2.3 + 0.06 SE).
After the fieldtrip, attitudes changed to clear disagreement (4.2 + 0.06 SE) (p<.001).
Pre-and post-test responses to a similar Likert item supported this strong change in |
attitude towards plantations. For the statement "Birds and animals of the native forest
can also live in a pine plantation”, students were uncertain, neither agreeing nor
disagreeing (2.9 + 0.06 SE). On the posttest, students clearly disagreed with this
statement (4.3 + 0.05 SE), (p<.001).

Learning Science and the Nature of Science

Attitudes towards science showed slight but statistically significant changes.
Not surprisingly, students liked learning science in the outdoors more after the fieldtrip
(1.7 +0.05 SE) than before (1.9 + 0.06 SE), p<.02 (Table 3.4). The average response
to the statement “I won’t/didn’t learn anything on the fieldtrip” remained in strong
disagreement on both the pre- (4.2 + 0.06 SE) and the post-tests (4.3 + 0.06 SE),
ﬁ<.593, indicgting that students expected to and felt they did benefit cognitively from
the fieldtrip experience. Regarding the nature of science, students showed less
agreement with the statement, “Scientists have discovered most of what there is to
know about birds by now” after the fieldtrip (2.9 + 0.06 SE) than on the pretest (2.7 +
0.06 SE), p<.001. Though students clearly disagreed with the statement “I consider
myself a scientist” (3.9 + 0.06 SE), students disagreed slightly less after the fieldtrip

(3.7 +0.06 SE), p<.026.
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Table 3.4 Pre- and post-test results of attitudes. Average responses are based on a
Likert scale to 1 to 5 according to the level of agreement with each statement, except

for three items based on a scale of 1 to 10 indicated by *. Likert scale:
1=Totally Agree 2=Agree 3 =Neither Agree nor Disagree 4 =Disagree 5 =Totally Disagree

) Average Scores + Standard Error Mean
Attitudes towards... n=412
Learning about Birds Pre Post pP<
I would like to learn more about birds. 1.9 + 0.05 2.1 + 005 .001
I don’t care about birds 4.1 + 0.06 41 + 0.06 .554
* Learning about birds is.... On scale of 1- 10
*Boring (1) to Fun (10) . 7.5 £ 0.12 7.7 + 0.12 .032
*Very hard (1) to Very Easy(10) 59 + 0.13 6.5 + 0.13 .001
*Not important (1) to Very Important(10) 7.9 + 0.11 8.0 + 0.18 .549
Avian Conservation
I don’t like that bird populations are declining. 2.2 + 0.08 2.2 + 0.08 670
Killing birds for fun doesn’t affect the environment. 4.1 + 0.07 4.1 + 0.07 .001
Pine Plantations
A pine plantation is an ideal place for birds to nest. 2.3 + 0.06 42 + 0.06 .001
Many of the birds and animals that live in the native 2.9 + 0.06 43 + 0.05 001
forest can live in a pine plantation.
Nature of Science
Natural science is one of my favorite subjects. 2.6 + 0.06 2.8 + 0.07 .001
I like to study science outside. 1.9 + 0.06 1.8 + 0.05 114
Scientists have discovered most of what there is to 2.7 + 0.06 3.0 + 0.06 .001
know about birds by now.
I consider myself a scientist. 3.9 + 0.06 3.7 + 0.06 .026
I won’t/didn’t learn anything on the fieldtrip. 4.2 + 0.06 43 + 0.06 .593

C. Students' Experience

The descriptive statistics of students’ experiences with birding equipment,
natural areas and killing birds and ability to identify birds are reported with 95%
confidence intervals.

Using Binoculars and Field Guides

Most students (82.2% + 4.3%) had used binoculars before ALAS at some point
in their life, but due to the design of the question, it could not be determined if they had
ever used them to observe birds before. On the post-test, 95.9% + 2.0% of students

reported using binoculars after the fieldtrip experience. Few students (19.3% + 3.8%)
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had previous experience with using a field guide to identify birds. On the post-test, 74.5
+ 4.2% reported using a field guide (Table 3.5).
Birdwatching, Birdfeeders, and Visiting National Parks

The percentage of students reporting that they enjoyed observing birds
increased after the fieldtrip, from 79.5% + 4.6% to 82.3% + 4.1% (p<.05), but this
change was not significant. Less than one-quarter of students (18.3% + 3.7%) reported
having birdfeeders at their homes on the pre-tests which increased to 22.6% + 4.0% on
the post-tests. Overall, 74.5% + 4.2% of students had visited nearby national parks for
recreational purposes (Table 3.5).

Killing Birds

On the pretest, 18.4% + 3.7% of students reported killing birds for fun with a

 slingshot or a BB gun. About half of the students were cat owners. Of that subset,

63.1% + 4.7% had observed their cats hunting and killing birds (Table 3.5).

Table 3.5 Percentages of students responding “Yes” to statements regarding
experiences and behaviors with 95% confidence intervals.

Experience in...

A Cumulative N=412
Ornithology Pre Post
I have used binoculars before. 822+ 43 959+ 2.0
I like to birdwatch. 79.5+ 4.6 823+ 4.1
I have used a field-guide to identify birds. 193+ 3.8 69.1 + 4.5
We have a bird-feeder at my house. 183+ 3.7 226+ 4.0
Natural Areas
1 have gone to a national park before to go camping, hiking, or 745+ 4.2 748+ 4.2
picknicking.
Killing Birds
I have killed a bird with a BB gun or a slingshot before. 184+ 3.7 235+ 4.1
Percentage of students who own cats. 524 + 48 59.7% 47
My cat sometimes hunts and kills birds. 61.1+ 4.7 63.0+ 4.7
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D. Students’ Ability to Identify Target Species by Sight and Song

Students’ ability to identify most of the target birds on the pre-test was very low
(Table 3.6). Less than five percent of students could identify six of the nine target birds
by sight or song. In parentheses are the respective percentages of students able to
correctly identify the following six birds by sight, then by song: the White-crested
Elaenia, fio-fio (by sight 3.1 + 1.7%, by song 2.3 + 1.4%), the Black-throated Huet-
huet, huet-huet (0.5 + 0.6%, 4.9 + 2.1%); the Patagonian Sierra Finch, comesebo (1.3 +
1.1%, 0.6 £ 0.7%); the Chucao Tapaculo, chucao (0.6 + 0.7%, 5.5 + 2.2%); the
Patagonian Flicker, pitio (5.8 + 2.2%, 12.2 + 3.1%), and the Thorn-tailed Rayadito,
rayadito (0.3 + 0.5%, 0.3 + 0.5%). No students could identify the following three
species by both sight and song on the pre-test: the Black-throated Huet-huet, huet-
huet; the Patagonian Sierra Finch, comesebo; or the Thorn-tailed Rayadito, rayadito.

As anticipated, on the pre-test a much higher percentage of students could
correctly identify the following four species by sight and by song, respectively: the
Magellanic Woodpecker, carpintero grande (72.7 + 4.3%, 71.9 + 4.3%), the Green-
backed Fire-crown Hummingbird, picaflor rubi (46.8 + 4.8%, tested by sight only), and
the Southern Lapwing, tero, (60.5 + 4.6%, tested by song only), and the Austral
Thrush, zorzal (22.1 + 4.0%, 5.5 + 2.2%).

The ALAS program had a significant impact on students’ ability to identify the
target species by sight, by song, and by both sight and song. Post-test results showed
statistically significant and often dramatic improvements (p<.001) in the ability to
identify the all target species by sight and song except for the Southern Lapwing, tero

by song (p<.319), the Magellanic Woodpecker by song (p<.179), and the Austral
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Thrush by song (p<.233). Those species with the lowest recognition on the pre-test,
such as the White-crested Elaenia, fio-fio, the Black-throated Huet-huet, huer-huet, and
the Thorn-tailed Rayadito, rayadito showed the greatest improvement (p<.001).

Listed in descending order are the percentages of students that could positively
identify the target birds by sight on the post-test: the Magellanic Woodpecker,
carpintero grande, (85.3 + 3.4%); the Green-backed Fire-crown hummingbird, picaflor
rubi (61.7 + 4.6%); the Thorn-tailed Rayadito, rayadito (52.7 + 4.8%); the Austral
Thrush, zorzal (45.5 + 4.7%); the Patagonian Sierra Finch, comesebo (39.2 + 4.7%);
the Black-throated Huet-Huet (29.0 + 4.3%); the White-crested Elaenia, fio-fio (23.7 +
4.1%); the Chucao Tapaculo, chucao (20.1 + 3.8%); and the Patagonian Flicker, pitio
(18.8 £3.7%).

By song only, 80.6 + 3.8% of students could identify the Black-throated Huet-
huet, followed by the Magellanic Woodpecker, carpintero grande (74.7 + 4.2%); the
Southern Lapwing, fero (66.5 + 4.5%); the White-crested Elaenia, fio-fio (62.1 * 4.6%);
the Patagonian Flicker, pitio (41.9 + 4.7%); the Thorn-tailed Rayadito, rayadito (26.6 +
4.0%); the Chucao Tapaculo, chucao (24.5 + 4.1%); the Austral Thrush, zorzal (6.7 +

2.4%); and the Patagonian Sierra Finch, comesebo (3.0 £ 1.6%).
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Table 3.6 Percentages of students able to correctly identify target species by 1) sight
only, 2)song, and 3) both sight and song. * Bird species with an onomatopoeic song.

Vanellus chilensis

Species Identified by Pre Post p<

Zorzal Sight 22.1 + 40 455 + 4.7 .001
Austral Thrush Song 55 +22 6.7 + 24 232
Turdus patagonicus Sight & Song 24 + 15 43 + 19 066
Fio-Fio* Sight 3.1 + 1.7 237 + 4.1 .001
White Crested Elaenia Song 23 + 1.4 62.1 + 4.6 .001
Elaenia albiceps Sight & Song 14 + 1.1 169 + 3.6 .001
Carpintero Grande Sight 72.7 £ 43 853 + 34 .001
Magellanic Woodpecker Song 719 + 43 747 + 4.2 .179
Campephilus magellanicus Sight & Song 40.6 + 4.6 556 + 6.4 .001
Pitio* Sight 58 +22 18.8 + 3.7 .001
Patagonian Flicker Song 122+ 3.1 419 + 4.7 .001
Colaptes pitius - Sight & Song 3.6 + 138 119 + 3.1 001
Huet Huet* Sight 05 + 0.6 290 + 43 001
Black-throated Huet-Huet Song 49 + 2.1 80.6 + 3.8 .001
Prteroptochos tarnii Sight & Song 0.0 240 + 4.1 .001
Chucao Sight 0.6 + 0.7 20.1 + 3.8 .001
Chucao Tapaculo Song 55+ 22 245 + 4.1 .001
Scelorchilus rubecula Sight & Song 0.5 + 0.7 8.3 + 2.6 .001
Comesebo Sight 1.3 + 1.1 39.2 + 4.7 .001
Patagonian Sierra Finch Song 0.6 + 0.7 30 + 1.6 .004
Phrygilus patagonicus Sight & Song 0.0 21 + 14 .001
Rayadito Sight 03+ 0.5 527 + 4.8 .001
Thorn-tailed Rayadito Song 0.3+ 0.5 266 + 4.0 .001
Aphrastrus spinicaudea Sight & Song 0.0 145 + 34 .001
Picaflor Rubi

Green-backed Fire-crown Sight Only 46.8 +4.8 61.7 + 4.6 .001
Hummingbird

Sephanoides sephanoides

Tero*

Southern lapwing Song Only 65.0 +4.6 66.5 + 4.5 319
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Figure 3.1 Pre- and post-test percentages of students able to correctly identify the
target species by sight, by song, and by both. An illustration ofeach given species is to
the right of each graph. An * indicates significance difference between the means of

the pre- and post-tests at p<0.05.
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Illustrations of Austral Thrush, White Crested Elaenia, Black-throated Huet huet, Chucao, Patagonian
Sierra Finch, Thom-tailed Rayadito and the Hummingbird are by Guy Tudor in the Birds ofSouth
America, Volumes I andIl. The Southern Lapwing, and hummingbird illustrations are by Marcelo
Canevari in Aves del Bosque-Andino Patagonico, Guias Elemental, Pérez.

Post-test Feedback about the Fieldtrip Experience

Eighty-five percent of students told their family members about one or more of
the following aspects of'the field trip: bird activity, forest understory activity, cavity
nest activity, what the native forest was like, what the pine plantation was like, and/or
everything. Students also reported their favorite ofthe three investigative activities
during the fieldtrip. The bird census was the favorite for 46.5 + 4.8% ofthe students.
Nearly one-quarter (24.1 +4.1%) reported liking all three ofthem equally, followed by
17.1 + 3.6% preferring the cavity nest activity, and 9.3 + 2.8% preferring the forest
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understory activity. About three percent (2.8 + 1.6%) did not like any of the activities
(Table 3.7).

Table 3.7 Favorite fieldtrip actii'ity. Percentages of student responses to the multiple-
choice question "What was your favorite fieldtrip activity?" greatest to least.

Favorite Activity  Student Percentage
Bird Census 46.7+ 4.8

All of them 241+41
Cavity Nests 17.1+ 3.6
Forest Understory 93+2.8

None of them 28+1.6

II. Qualitative Results
A. Student Interviews

Student interviews provided deeper insight on their understanding than what
pre- and posttests alone could reveal. Two groups of four 8" grade students from the
CEM 20 were asked about their experiences on past school fieldtrips, their perception
of pine plantations as ideal habitat, what their fieldtrip predictions were and how they
turned out, what changes they thought there would be if woodpeckers disappeared from
the forest, and what their overall impression of the fieldtrip was. The transcribed
interviews are in Appendix II. Students’ names were replaced with pseudonyms.

Previous Fieldtrip Experiences

Most of the students had been to Cerro Otto (the fieldtrip site) on past school
trips or with family members before for diversion and sight-seeing, but none had
reported doing ecological investigations on Cerro Otto before. Two of the interviewed

students recalled doing environmentally-related activities on primary school fieldtrips.
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One of those students, Miguel, remembered drawing the forest; another, Andrés,
recalled planting pines to restore a burned area on Cerro Otto.
Students’ Predictions and Perception of Pine Plantations

Before going on the fieldtrip, students made predictions on the three
investigative activities they were going to undertake in the native forest and the pine
plantation. For example, were they going to find more birds in the pine plantation or in
the native forest? Or would it be the same in both sites? What was the reasoning behind
their prediction?

It is evident that the CEM 20 students interviewed had a previous idea of
biodiversity as suggested by their description of the expected differences between the
plantation and the native forest before the fieldtrip. Though they do not use the exact
term “diversity”, they clearly imply it in their choice of words, such as “different”,
“more species”, and “distinct forms” for example. Although they clearly recognized
that the native forest had a greater diversity of tree species, all of the students felt that
trees in general provided shelter and protection for birds, and therefore, birds could
feasibly inhabit both sites, depending in part on the individual preference of each bird.
In the post-test interviews, students were asked about how their predictions turned out.
Romina was absent so Maria Luisa filled in. Three of the four students reported their
findings to be different from what they had expected. Maria Luisa and Miguel expected
to find more birds in the pine plantation but had observed more in the native forest.

Understanding of Native Forest Ecology

For insight on student understanding of native forest ecology and the

interdependence of organisms, students were asked about what changes would occur if
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woodpeckers disappeared from the forest. This same question was on the pre- and
post-tests. In the pre-trip interview, students mentioned only aesthetic or emotional
changes as a consequence, such as silence, a visual absence of woodpecker sign on tree
trunks, and that the forest would not be as “happy”.

Pre-trip

Q: If we took all of the woodpeckers out of the forest, what changes would there be?

Miguel: The trees wouldn’t be all pecked.

Andrés: The song.

Analia: Yes, in the trees, in one form or the other, they make their nests. When you see a tree, you
say “wow, here’s where the bird was!” So, people are going to go to the forest and say “Look at
how pretty the tree is”, but they aren’t going to say “Hey, look here, we saw a tree that was all
pecked up by a woodpecker.”

Romina: That we wouldn’t hear the sound of the birds, of the woodpecker. It wouldn’t be as happy,
because birds are also happy.

After the fieldtrip, students demonstrated a clear understanding of ecological
effects that would result from the absence of woodpeckers by directly stating the
negative impact on secondary cavity nesting birds that depend in part to the availability

of abandoned woodpecker cavities for nesting sites.

Post-Trip
Q: If we took all of the woodpeckers out of the forest, what changes would there be?
Miguel: The cavities. There wouldn’t be more nests for the...chucaos, ummm, no, for the others,
those small owls, for some of those other birds,
Analia: Yeah, 1 think that, okay, after the birds leave the nest, others come and they occupy it to have
a home. I think that without that, no more. It would leave other species without a home.
Miguel: They would have to make another one.
Analia: They would have to construct another little home.

These verbal responses coincided with average pre- and post-test responses to the same

question.

Most of the interviewed students found striking differences between the native
forest and the pine plantation. In the pine plantation, the soil was drier, there was no
woodpecker sign, very few insects in the leaf litter, and fewer birds. Romina observed

no differences. The comments of most of the interviewed students demonstrated a

better understanding of native forest ecology.
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Q: What differences did you all find between the native forest and the pine plantation?
Francisco —In the native forest, the ground’s surface was more humid than in the pine
plantation because the floor of the pine plantation was all moldy pine needles and nothing
more, and that (layer) was moist, but the soil wasn’t.

Clara — I didn’t see any.

Karina — The soil in the native forest was much moister and it was drier in the pine
plantation where there were no insects that the birds could eat.

Ezio — The other difference was that in the native forest there were trees that were very
pecked up. In contrast, in the pine plantation there weren’t many.

Francisco — Of course because the pine trees are new there and the wood is somewhat hard.
In the native forest, the wood is all, like, rotten inside with, when the fungus penetrates it.
It’s very old and it makes it easier for the woodpecker to peck and break it open right away
than in the pine plantation.

Francisco demonstrated a clear grasp of the interaction of an arboreal fungus, old-
growth lenga, and cavity-nesters, the principle concept of the cavity nest activity.
Karina made the connection that a lack of invertebrates in the soil meant a lack of food

for birds.

Opinion about the ALAS Fieldtrip

The eight CEM 20 students appeared to enjoy the diversity and experiential
nature of the three activities, and expressed satisfaction at being able to identify birds
by their name. They clearly appreciated being able to hear, see, and touch. The excerpt
below demonstrates how reviewing the target bird species prior to the fieldtrip
enhanced a student’s experience, and that the hands-on, explorative aspect was also

valued by students.

Q: What was your favorite activity on the fieldtrip?

Maria Luisa: For me, cavity nests.

Miguel: I liked all of them because we had to do activities and all of those things...and afterwards,
the activity on the ground. All of the little bugs. . .there were spiders.

Analia: For me, the bird songs. [ didn’t pay any attention to them before. Now that I know them a
little more, so I.... they stick out more.

Q: And what birds did you hear?

Analia: I heard the Huet Huet, ummm, the Rayadito, and I don’t remember what else.

Q: Before leaving on the fieldtrip, we listened to the songs on the tape recorder. Did that help you?

Analia: Yes, yes, for that same reason. Before, 1 didn’t pay attention to songs like that in particular.
For that reason, I was listening to them. Now that they taught me this, to go and recognize
them there, it was good.
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Preparing students to identify the target species by sight and song prior to the fieldtrip

seemed to help focus them during the fieldtrip.

B. Teacher Feedback

Comments from three teachers who responded to the questionnaires also
provided insight on the impact of the fieldtrip experience on their students and of its
applicability to teaching ecological concepts throughout the year. Maria Elena, a
biology teacher for 22 years who helped pilot ALAS with her students in CEM 20,
reported that she had never taught about birds prior to ALAS, in part due to lack of
knowledge about birds and because birds were not included in the curriculum. She
found the fieldtrip experience to be "very, very important" for teaching ecological
concepts to students and that she had "used examples from the trip all of the time". For
this reason, she found fall field trips to be more advantageous than spring fieldtrips.
Maria Elena reported her students to express more interest in ecology after the fieldtrip
and added that "on the final exam, I added this question, '"What activities in this class
helped you understand new concepts or that made the class easier and more pleasing?'
Everyone responded...the fieldrip with ALAS."

Silvana been a secondary biology teacher for 20 years and was one of the few
teachers that had taught about birds before, mostly through museum visits and
textbooks, primarily focusing on avian form and function. She had never taken her
students to the field, and reported that after the ALAS trip, her students “got hooked”.
“In reality, they loved it. They wanted to go out again.” She reported that after the

fieldtrip, some of her students would tell her that “they can now identify birds that
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appear in their yards”, and that another student of hers reported “that when she’s
walking along and hears a bird singing, she’s makes a game out of trying to identify it”.
“What’s more”, the teacher added, “the same thing happens to me.”

Anita, a science teacher in Primo Capararo, reported that five months after the
fall fieldtrip students "still keep working on birds, they're very content and each time
they ask more and bring more materials. We did a census in an urban area very close to
school. We set up plots to locate nests, feathers, and to see what they eat. The teros live
around there, and in this season they are making nests...the children were also
identifying the songs and were very pleased!" Anita was also incorporating the study of
birds in her curriculum for her 3™ grade students in Primo Capraro and her 8™ grade
students in Don Bosco, another private school where she taught. She suggested that it
would be wise to start teaching the pre-schoolers and kindergartners bird songs since

she had noticed how quickly her preschool-aged son had picked up bird songs at home.

C. Participant Observations

Personal observations of students‘ spontaneous reactions upon entering the pine
plantation after the native forest were also telling. "Es fodo igual. No hay nada aca”
were exclamations frequently overheard. “It's all the same. There's nothing here”,
students observed. In addition, the silence due to the general absence of birds was
surprising to students. While very few students found the orderliness of the plantation
appealing, the majority was disappointed by the lack of diversity in contrast to the
native forest. Most quickly became bored in the plantation, for there was notably less to

discover. For most student groups I worked with in the field, it seemed apparent to
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them that the absence of forest understory plants and invertebrates equated to an
absence of food and shelter required for the birds they observed in the native forest.

Integration of AL AS with other subjects

Language and literature teachers who had personal interest in ecology and
conservation issues participated their classes in ALAS and integrated the fieldtrip
experience into their subject. Marta, who taught English in a public school in Bariloche,
had her students write about their fieldtrip experience in English to their new penpals in
a highschool Spanish class in Gardiner, MT, a gateway town to Yellowstone National
Park. Marisa, a literature teacher, incorporated ALAS activities with her unit on
Expository Writing. Her students researched some element of the native forest and
wrote a report on it incorporating their field observations. While grading her students’
papers, she reported -that for students “the differences between the native forest and the
pine plantations were clarisimo” (very, very clear). Some of her students wrote that
“when they go to the forest again, they plan on looking at things in a different way in
more detail.” Students from the Antu Ruca school graphed their data in their computer
class.

Fruitfulness of Scientist-Student-Teacher Partnerships fostered by the Program.

During ALAS fieldtrips, the biologists who guided the activities were frequently
impressed not only by the enthusiasm of most students but also by the nature of their
questions and their keen observations. For example, Martin, a biologist in San Carlos
de Bariloche who guided the forest understory activity, showed some students common
insect galls on a native plant. One student quickly found a different one from which an

insect was actually emerging. Martin reported that even after so many seasons in the
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field, he had never witnessed this event. Another student located an old Magellanic
Woodpecker cavity that had not been observed before by the author or biologist Valeria
Ojeda who studies this species locally. The fieldtrip guides received letters of
appreciation from CEM 20 students afterwards. The teachers were also very pleased by
the fieldtrip experience and some consulted the educational coordinators long after the
fieldtrip to share ideas and borrow materials from ALAS.

Sharing the pre-test results with the participating biologists highlighted the
importance and relevancy of their participation in pre-college education. They were
shocked by students’ lack of ability to identify common birds, and that most students
perceived pine plantations as good bird habitat. Likewise, sharing the post-test results

was motivating and demonstrated that their action positively impacted student learning.

E. A Summary of Results

The data demonstrate that the fieldtrip component had a significant impact on
student learning and attitudes. Data also indicate that the ornithology-centered ALAS
program helped students understand more about native forest ecology, the
interdependence of organisms, and native and exotic plant species while improving
their ability to identify forest birds that they previously did not know. Although slight
changes (by tenths of a point) for some of the attitude test items were statistically
significant, these changes could be attributed to random variation in student responses

due to the large sample size and should therefore be interpreted cautiously.
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Chapter Four: Discussion
I. Introduction
In this chapter, the results and limitations of this study are discussed followed by

conclusions, recommendations, and suggestions for future research.

II. Discussion of Results
Findings

The pre-test data from middle school children in Patagonia revealed important trends
about their attitudes, knowledge and understanding of birds and native forest ecology: 1)
most students perceived pine plantations to be ideal bird habitat, in spite of a general
awareness that pines are an exotic species, 2) most students could not identify common
endemic forest birds by sight or song, and 3) most students were concerned about bird
populations and desired to learn more about them.

The general perception of plantations as ideal habitat for birds before participation
in ALAS indicated a limited understanding of native forest ecology, habitat requirements
for native birds, and biodiversity. Pre-fieldtrip interviews with CEM 20 students revealed
an important misconception: that trees, regardless of species, provided forest birds with
the shelter and nesting sites they needed. Casual observations of the exterior of pine
plantations are understandably deceptive. The lush, dark green foliage of a typical pine
plantation hides a dry, barren interior that is typically void of understory vegetation.

The direct comparison of native forest habitat to a pine plantation through hands-
on, investigative activities helped students became aware of the interdependence of

organisms and of avian habitat requirements, such as the importance of an understory
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strata of plants that many birds species need for food, shelter, nesting materials and
nesting sites. The strong change in attitudes towards pine plantations as ideal bird habitat
on the post-test corresponded with the increased knowledge and understanding of native
forest ecology, the impact of exotic monocultures on native habitats, and avian
conservation.

In all of the localities where ALAS took place, native forest habitats were within
walking distance of students’ homes, and most students had been to nearby natural areas
on fieldtrips at least once during their schooling. The low ability to identify forest birds '
could be attributed to little time spent outdoors, and/or the lack of adult mentorship. This

would be interesting to explore in future studies.

Students’ ability to identify target birds by sight and by song improved
significantly after participation in ALAS. The following factors likely facilitated
learning: 1) reviewing the target birds in classroom activities prior to the fieldtrip, 2)
concentrating on a few bird species that would be easy to learn because of coloration or
song, and 3) selecting target species that students would be guaranteed to encounter in the
field and near their homes. Those species with onomatopoeic songs, or songs that sound
like their common names, showed the greatest improvement in recognition by song. For
example, the White-Crested Elaenia’s song is a whistled and repetitive “Feee-oh, Feee-
oh”, sounds just like its common name in Spanish, fio-fio. The Black-throated Huet-huet,
huet-huet, has an unmistakable call exactly like its common Spanish name—a quick,

repetitive “whet-whet-whet-whet”.

Identification of species whose coloration was more notable and conspicuous than

their song, such as the comesebo, a bright yellow finch with a blue-grey hood, improved
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more by sight than song. Some of the ALAS guides called this the “Boca Bird” to help
students remember. Boca is a popular national soccer team in Argentina whose colors are
blue and yellow. The Rayadito, often observed in vociferous flocks, was always seen by
students on the fieldtrips in Bariloche.

Ability to identify the species that were previously identified as common urban
birds that students would be most likely to recognize (Southern Lapwing, tero; Austral
Thrush, zorzal; and Green-backed Fire-crown Hummingbird, picaflor) showed minimal
improvement compared to those species that were unknown yet common (White Crested
Elaenia, fiofio; Black-throated Huet Huet, huer-huet; Chucao Tapaculo, chucao; and
Andean Flicker, pitio). This highlights the importance of selecting unfamiliar target
species, but ones that are likely to be seen in the field, to enhance student learning.

The fieldtrip provided students with the opportunity to identify other species of
birds, such as the Striped Woodpecker (Colaptes lignarius), a small woodpecker; the
White-throated Tree Runner (Pygarrhichas albogularis), and birds of prey such as the
Austral Pygmy Owl (Glaucidium nanum) which would help increase their awareness of
local avian diversity.

Participation in ALAS improved students’ knowledge of exotic and native plants
significantly. Because the pre-fieldtrip classroom activities focused almost exclusively on
bird identification, it can be assumed that most of what students learned about these content
domains occurred largely from the comparative activities of the fieldtrip experience, one of

which focused on plant diversity of the forest understory.
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Not surprisingly, students expressed a strong interest in studying science in the
outdoors both before and after the program, and felt that they would and did learn a lot from
the fieldtrip experience.

Other Findings

Working with students in three different provinces revealed that the common
names of birds differed among localities that were only 150 to 200 km apart. In San
Martin de los Andes, 150 km north of San Carlos de Bariloche, for example, the rayadito
was known as the titinca, its indigenous name in the Mapuche language. The name titinca
mimics the sound that this bird makes. In Epuyen and El Bolsdn, 150 km south of
Bariloche, the chucao was commonly known as El Curioso, literally, the curious one, and
a descriptor of this species’ behavior. Two-hundred kilometers west across the Andes in
Chile, common names are very different. The comesebo in Argentina is known as the
cometocino in Chile. The fero in Argentina is called the quetelhue in Chile. This
highlights the relevance of teaching universal scientific names to students in Latin
America, where the common names of birds are not as standardized as in North America,

particularly if sister schools within Latin America exchange information about birds.

C. Limitations and Recommendations

While the pre- and post-test results show that the ALAS program did have a
positive impact on student knowledge, understanding, and attitudes, there are several
limitations of this study to consider. For one, control groups should have been designed
to test the degree to which classroom activities versus the fieldtrip experience influenced

learning. This was not tested specifically. Ideally, a control group of students who did not
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participate in any of the ALAS activities would have been pre- and post-tested. However,
there were ethical and social considerations for not post-testing students who did not
participate in any of the activities, particularly in public schools. Other grades in the
participating public schools, on more than one occasion, felt it was unfair that they could
not go on the fieldtrip. Students taking the pre-test frequently expressed frustration at not
being able to identify many of the target birds, or being able to answer the ecology test
items.

It seemed reasonable to assume that no meaningful change in knowledge,
understanding, or attitudes about avian ecology or bird identification would have
occurred had students not participated in ALAS. Most of the participating teachers had
never taught about birds prior to ALAS, and for the majority of students in this study,
ALAS was only fieldtrip of the year due to the financial hardships facing most schools as
a result of a national economic crisis.

It was not possible to consistently administer post-tests to every school group
precisely four weeks after the fieldtrip experience. Factors that reduced the ability to
consistently administer post-tests after a specific time period included mid-term or final
exam weeks, inclement weather that caused fieldtrip delays, unexpected teacher strikes,
holidays, or school events; and the scheduling constraints of having biology class only
twice a week rather than daily.

Crowded classroom conditions made copying answers to the open-ended items
difficult to prevent with a few students. We attempted to reduce this by reminding and
reassuring students that the pre- and post-test would not affect their grade in any way, and

that it was a survey that reflected their own opinion. This appeared to be effective. The
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tests were not anonymous and that may have affected student responses. Similar to
Pankratz’(2000) experience, negatively stated with Likert items were confusing to some
students. It is recommended that only positive Likert-scale statements be used to avoid
confusion.

The validity of testing bird identification by sight and song in the classroom has
not been measured. Seeing and hearing birds out of the context of their natural
environment may make it more difficult for students to identify them, and thus, under-
represent students’ actual birding ability. To enhance the qualitative data set, more
student groups from the data set should have been interviewed.

In spite of the limitations of this study, the ALAS program provides a model for
those undertaking similar endeavors in outdoor ecological education. Coinciding with
Orion and Hofstein’s (1994) research on fieldtrip design, pre-fieldtrip preparations in the
classroom and working in small groups likely enhanced student learning. Allowing for
student reflection in various stages of the program, such as the pre-test, pre-trip
predictions, and data analysis, was another important component that likely attributed to
learning important ecological concepts (Blank 1997, 2000, Feinsinger et al. 1997a,
Arango et al. 2002). According to student feedback on the post-test and from the student
interviews, the diversity of fieldtrip activities was a positive characteristic. Rotating
through three different activities helped meet the diverse interests of students.

Interviews with students contributed valuable insight on aspects of the program
that enable important modifications for improvement of ihe project. The interview with
the Group B students of CEM 20 with whom the project was piloted revealed the

importance of site selection, weather, and for guides to rotate through their activities on a
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timely basis. Students that participated in the second ALAS fieldtrip in San Carlos de
Bariloche in 2001 had to visit a different plantation site that was far less ideal than the
one visited by the first class of eight-grade students because the property owners had
permitted only one visitation. The second site was not an actual plantation, but rather a
small, dense grove of Douglas fir that students accessed by a 15-minute walk through
native habitat during which many birds were seen and heard. Some students, such as
Rodrigo and Francisco who were interviewed, had interpreted the entire area as the
plantation. Francisco also expressed his disappointment at missing the bird census
activity due to a guide who had lost track of time and missed a rotation. Direct feedback
from these students through the interviews during the piloting phase of the ALAS
allowed these aspects to be modified and improved. Subsequent fieldtrips ran much

smoother as a result.

E. Conclusion

In sum, the decline of biodiversity and global warming are serious issues that
.must be appropriately addressed in ways that mitigate rather than exacerbate these
problems. Appreciation for local biodiversity, understanding of basic ecological
principles, and a working knowledge of the scientific process will help communities
become aware of alternative ways to address these problems (Orr 1992, Crawford 2000,
Arango et al. 2002). Learning about bird species and their interdependence with native
plants through experiential activities in the outdoors can be an important stepping stone
towards ecological literacy.

In this study, the direct comparison of native habitat (the forest site) to a

monoculture of exotic plants (the tree plantation) through the exploration of birds and
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their habitat requirements was an effective way to illustrate the concept of biodiversity to
students by allowing them to discover the ecological impact of species homogenization
on biodiversity and bird populations as they t