
ABSTRACT

The lack of environmental education in many primary and secondary school
systems is likely due to overloaded school curricula, lack of funds, large
classroom sizes, and other contributing factors. Through the integration of
hands-on activities following the training of teachers, we can improve the
impact of environmental education. Our goals in this study were to (1) develop
a new kit-based, hands-on, experiential wildlife curriculum for grades K–12,
focused on wild birds; (2) train educators on the curriculum through a
professional development workshop; and (3) evaluate participants on their
affinities for, perceptions of, and attitudes toward wildlife and birds. The results
suggested that the workshop was minimally effective in influencing positive
responses or improvement in perceived knowledge about birds, though in
general the educators came into the workshop with positive perceptions and
attitudes toward wildlife. Participants emphasized in their responses the
importance of outdoor lessons and the potential for integrating citizen science in
the classroom. Opportunities such as this can arm teachers with tools for the
classroom and create stewards of the environment and conservationists through
hands-on activities in field techniques and real-world research.

Key Words: professional development; teacher training; birds; environmental
education; conservation education; kit-based curriculum; experiential learning.

Introduction
Environmental education is absent in many
primary and secondary school systems, espe-
cially in urban areas (Paige et al., 2010). The
push for environmental education has included
proposed amendments to the Elementary and
Secondary Education Act of 1965. For exam-
ple, the No Child Left Inside Act, which was
reintroduced in 2013 (Everett & Raven,
2012), is designed to encourage the training
of teachers in environmental education, promote hands-on field
experiences, and decrease the gap in environmental knowledge in
grades K–12. However, very few schools offer such opportunities.

Much of their hesitation can be attributed to overloaded school curric-
ula; lack of funds, necessary facilities, and resources; large classroom
sizes; lack of appropriate lessons; and, potentially, the location of
the school (Barthwal & Mathur, 2012). Integration of hands-on activ-
ities or having a biologist in the classroom can improve the impact of
environmental education (Huxham et al., 2006; Awasthy et al., 2012).
Connecting students with nature is also the first step in their develop-
ment as stewards of the environment and conservationists.

Much of the research on wildlife education has taken place during
a camp or in on-site outdoor education programs, which exclude
many students who are unable to attend (Dettmann-Easler & Pease,
1999). Inclusion of wildlife in K–12 curricula has the potential to
expand awareness and appreciation of nature among students in pri-
mary and secondary schools who may not have the chance to partici-
pate in extracurricular wildlife programs or camps. Wildlife science
can easily fit into many of the topics covered in life science or biology
classrooms but can also blend into topics covered in the social scien-
ces, health, math, and other subjects (Wilke et al., 1980; LeCount &
Baldwin, 1986; Waller, 2011). Adams and Thomas (1986) provided

three recommendations to improve wildlife edu-
cation: (1) a national survey of work being done
on wildlife education for future policy changes,
(2) direct involvement of wildlife professionals
in preservice training for teachers, and (3) the
implementation of a “conservation educator”
position within wildlife department faculties of
universities. The purpose of the present study
was to address the second recommendation –

and support the No Child Left Inside Act – by
providing teachers a professional development
opportunity and kit-based educational curricu-
lum materials free of charge. Specifically, our
goals were to

• develop free K–12 educational curriculum materials integrating
wildlife techniques and real-world scientific research from the
Caesar Kleberg Wildlife Research Institute;

“Birds are
everywhere – perfect
for an outdoor class
session and an easy,

accessible, and
interesting research
model for students.”
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• engage and train educators on the curriculum by offering a free
professional development workshop; and

• assess teachers’ affinities for, perceptions of, and attitudes
toward birds, wildlife, and citizen science.

A New Wildlife Curriculum
We developed five hands-on, kit-based (Jones & Eick, 2007), experien-
tial lesson plans to cover aspects of wild bird conservation techniques

and real-world research, which we call the Wild Bird Conservation
Curriculum (WBCC). The lesson plans include bird identification
and survey methods, simulation of bird capture and banding
(Figure 1), citizen science participation through bird identification
and surveys, aging birds by wing characteristics, identifying inter-
nal parasites, and learning about habitat fragmentation through
GIS (geographic information system) concepts. The lesson plans
and supplemental material are freely available online (Figure 2).

For easy implementation in the classroom, the lessons are
aligned with Texas Essential Knowledge and Skills (TEKS) and

Figure 1. Educators explored banding as a way to capture and mark birds through a simulation activity in the lesson “Be a Bird
Biologist!”
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Next Generation Science Standards for sixth- and seventh-grade sci-
ence (Figures 3 and 4) and are designed to turn students into
wildlife researchers. However, the curriculum can be modified
for any grade level. Lesson plans include teacher guides with
introductions of topics, procedures for conducting the lesson

plan, lesson assessment, and potential ways to expand the lesson
to include more topics or increase the complexity for different
grade levels. In addition, each lesson plan lists the requisite TEKS
standards, learning objectives, related vocabulary and definitions,
materials required to conduct the lesson successfully and their

Figure 2. Wild Bird Conservation Curriculum Lesson Plans home page, showing links to lesson plan documents, supplemental
material, assessments, and rubrics (https://www.ckwri.tamuk.edu/research-programs/wildlife-education-outreach/events/lesson-
plans/wild-bird-conservation-curriculum).

Figure 3. Lesson unit “Wildlife Techniques” of the Wild Bird Conservation Curriculum for grades K–12, with corresponding Texas
Essential Knowledge and Skills (TEKS) and the Next Generation Science Standards (NGSS) for grades 6 and 7.
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cost, group size required for activities, and time required to com-
plete the lesson.

Workshop Experience
We went through the five lesson plans at a professional development
workshop, with the educators participating as the students and the
primary author (J.L.O.) as the teacher/facilitator (Figures 5 and 6).
The two-day workshop format provided time to cover all material
and concepts related to each lesson, while allowing educators the
opportunity to practice and ask questions to ensure understanding
of the material. It also gave them time to share tips they use to engage
students in the classroom and/or when teaching outdoors.

Each lesson allows participants to make observations (that can
be recorded as data) of organisms and objects that occur in
nature. The observation step is a crucial part of the scientific
method that allows students to ask questions about their environ-
ment, creating an inquiry-based approach to learning about birds.
Lessons incorporate an introductory presentation to introduce
participants to common bird identification, examples of maps,
and other concepts to help visualize what to look for when out-
side and give an example of the end product of the activity. These
field and classroom lessons include rubric-based evaluations of
written worksheets, field notes (Figure 7), map coding, drawings,
and data spreadsheets.

Inclusion of a live-bird handling demonstration in the workshop
allowed the participants to get a feel for working with a wild animal.
They received hands-on experience with house sparrows (Passer
domesticus) and white-winged doves (Zenaida asiatica) and with tech-
niques for trapping, handling, and banding birds (Figure 8). In addi-
tion, they learned about the types of live traps used in bird research,
the federal and state permits required for capturing and handling
birds, and animal care and safety precautions. Experiencing live-bird
handling can help teachers retain these concepts and convey them
to their students in the simulated capture lesson.

Figure 4. Lesson unit “Wildlife Research” of the Wild Bird Conservation Curriculum for grades K–12, with corresponding Texas
Essential Knowledge and Skills (TEKS) and the Next Generation Science Standards (NGSS) for grades 6 and 7.

Figure 5. Educators participate in techniques-themed, hands-
on lessons during Wild Bird Conservation Curriculum professional
development workshops. (A) An educator practices identification
of field marks of a green jay (Cyanocorax yncas) by drawing,
coloring, and labeling unique characteristics of the species.
(B) Educators conduct a bird survey. (C) Educators simulate a mist-
netting and bird-banding station. (D) Educators enter data for
contribution to a citizen science project.
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Collaborative learning occurred throughout all activities. Pair
and group work allowed participants to split the effort and help each
other complete tasks. Think-pair-share and class presentations at the
end of each lesson helped participants sum up their experiences and
share the outcomes of their work. Question-and-answer sessions at
the end of each activity increased cooperation, collaboration, and
discussion among the educators. Discussions included sharing ideas
such as alternative materials to use in the lessons and modifications
for different age groups and abilities.

Outcomes
We assessed the participating educators’ affinities, perceptions, and
attitudes prior to and after the workshop (Figures 9–11). In the post-
surveys, 98% agreed that the workshop material was presented
clearly, was organized well, met their expectations, and that they

would recommend it to a colleague; 95% agreed that the material
would be useful in their teaching; and 89% reported that they
planned to use the material in their class.

The participants enjoyed the field experience, including the
hands-on training. They also had the opportunity to share classroom
ideas with others and to network with educators from local environ-
mental organizations. Some examples of their comments:

• “. . . greatly enjoyed this presentation – it was far better than
any teacher workshops I have attended.”

• “. . . wonderful workshop, very well done! Curriculum content
and format useful.”

• “. . . teachers/participants and leaders could take time to share
ideas, experiences – lots of good sharing.”

• “. . . great workshop, learned a lot to adapt to use for the lower
grade (Pre-K).”

Responses to the presurvey indicated that most of the educators
incorporate wildlife into their curriculum and that 44% were aware
of citizen science while a slight majority (56%) had not heard of it
prior to the workshop. After the workshop, all respondents (100%)
reported that they enjoy citizen science. There was a significant
improvement between the presurvey and postsurvey in participant
responses about possibly incorporating citizen science into their class-
room curriculum. In later follow-up interviews, 27% of respondents
reported using one or more of the lessons of the WBCC in the class-
room or outdoors, while the majority (67%) reported they not had
an opportunity to do so.

What We Learned
This program investigated potential changes in educator affinity for,
perceptions of, and attitudes toward wild birds and other wildlife.
The educators had a preexisting affinity for wildlife. Our goal was that
this affinity for wildlife would carry over to the educators’ perceptions
of birds. However, our evaluation methods indicated that their appre-
ciation for and knowledge of bird biology had changed little upon
workshop completion. The workshop did increase their awareness
of the field of citizen science and the potential to implement projects
in their classrooms. After future workshops, we could administer a
test or quiz on the lesson material and on bird identification specifi-
cally, thus measuring learning gains as well as participants’ feelings
and attitudes.

The ability to use local species gives this curriculum relevance
and accessibility for local classrooms, in a way that has not been fully
utilized in education (Huxham et al., 2006). However, there are bar-
riers to the implementation of this and similar curricula in class-
rooms. Nelson (2010) found that teachers often are not interested
in topics that require increased preparation or that lack financial
support for additional activities. With the WBCC, we attempted to
eliminate the financial barrier by providing the materials needed
within kits that are available for loan free of charge, in-class support
from wildlife professionals, and training of teachers. While Crim et
al. (2017) found that teachers’ disinterest in wildlife may be a barrier
we have yet to overcome, Barthwal and Mathur (2012) found favor-
able attitudes toward wildlife in general, particularly among female
teachers. In our case, only female teachers opted to implement this
curriculum in the classroom, and females outnumbered males in

Figure 6. Educators practice research-themed, hands-on
lessons during Wild Bird Conservation Curriculum professional
development workshops. (A) Educators age quail wings into
categories of juvenile or adult. (B) An educator identifies an
internal parasite of quail using a light microscope and an
identification guide. (C) An educator shares a handmade
classification map of a quail’s home range while identifying
potential barriers to its movement.
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WBCC workshop attendance and implementation in the classroom
(Ortiz et al., 2018). This gender difference among teachers can fur-
ther skew the exposure students have to conservation education.

Professional development is necessary for educators’ continued
certification and increases their content knowledge on less familiar
topics, such as citizen science and the information presented at our
workshop. Training of educators is critical for the implementation
of kit-based and experiential learning programs (Arias et al., 2016).
Educators often are limited in their background knowledge and
preparation time and are unable to execute the array of programs
and curricula available for the classroom (Walberg, 1991; Spickler
& McCreary, 1999; Nelson, 2010; Crim et al., 2017). Much of the
focus in educational settings has been on reducing teacher-centered
instruction and improving student-centered instruction through
the use of kit-based curricula (Von Secker & Lissitz, 1999; Lawrenz
et al., 2001). Kit-based activities and professional development
opportunities that are rated highly, such as the WBCC, are essential
for supporting educators in keeping up with science curriculum
reform (Young& Lee, 2005).We aimed to generate interest in wildlife
among educators and to supplement their knowledge by providing a
comfortable learning environment in which to improve their confi-
dence in the material and their motivation to take it to their classroom
(Murphy et al., 2007).

Although time constraints in the classroom may convince teach-
ers that their ability to incorporate these types of lessons is limited,
well-designed experiential curricula can actually save time by meet-
ing multiple standards in an efficient manner, and mere exposure to
such lessons can fuel interest in students and generate much more
engagement. We can assist educators in fitting these activities into
their lesson plan and modifying them to maximize classroom goals.

Such additional activities might best be incorporated in classes and
subjects that are not state tested at the grade level being taught, in
classrooms where educators are with students the entire day (i.e.,
primary schools), or in team-teaching environments that provide
flexibility of time and curriculum (Jacobson et al., 2006). For exam-
ple, sixth- and seventh-grade students in Texas are not assessed in sci-
ence; hence, there is more opportunity to incorporate supplemental
lessons in conservation or environmental education. Furthermore,
aiming at students 6–14 years of age (grades 1–9) can provide a posi-
tive social influence on their individuality and identity development
(Eccles, 1999) in regard to pro-environmental behavior. Birds are
everywhere, even on your school campus – perfect for an outdoor
class session and an easy, accessible, and interesting research model
for students.

WBCC in Your Classroom!
The lessons incorporated in this workshop can be an easy fit for
your classroom, particularly if you are interested in using tools
and equipment in your activities as well as having students collect
data to conduct real-world research. Below are three key sugges-
tions for retention of material and for long-term studies in and out-
side of the classroom:

• Repeat bird surveys monthly as part of the “Basics of Birding”
lesson to gather population trends on your school campus.

• Have students collect data on the numbers of juvenile and adult
wings as they age them; you can then integrate math concepts
to analyze data. This can also be done for the “captured” birds
in the “Be a Bird Biologist” lesson.

Figure 7. Field Notes sheet for the “Be a Bird Biologist!” lesson with point breakdown, example open-ended answers, and
grading rubric.
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• Introduce Microsoft Excel prior to the “Citizen Science for Birds”
lesson. This will ensure that your students are prepared for data
entry and will learn a fundamental skill they are sure to use in the
future.

Additional Resources
For more information on the WBCC or if you are interested in attend-
ing a future workshop, please visit https://www.ckwri.tamuk.edu and
click on “Events” to see the next scheduled workshop. The WBCC

Figure 8. Educators practice the (A) “bander’s grip” on a white-
winged dove (Zenaida asiatica) and the (B) “photographer’s
grip” on a house sparrow (Passer domesticus) during a Wild Bird
Conservation Curriculum professional development workshop.
The bander’s grip is a handling method that allows easy access
to the bird’s leg for banding with a uniquely numbered band.
The photographer’s grip, as the name implies, allows someone
to capture the entire bird in a photo.

Figure 9. Topics of most interest covered during the
professional development workshop, according to postsurvey of
participants: mist-netting (capturing) and banding (27%), birding
(23%), map/GIS (18%), citizen science (11%), internal parasites
(9%), aging quail wings (7%), no response (4%), and all (1%).

Figure 10. Presurvey (25 responses, top bar) and postsurvey
(15 responses, bottom bar) educator responses to statements
regarding their attitude toward habitat fragmentation, whether
they take time to look at wildlife, and their affinity for wildlife.
Percentages on the left represent cumulative percentage of
negative responses (in disagreement), and those on the right
indicate cumulative percentage of positive responses (in
agreement).

Figure 11. Presurvey (25 responses, top bar) and postsurvey
(15 responses, bottom bar) educator responses to statements
regarding their perceived ability to identify many bird species
and their knowledge of bird biology. Percentages on the left
represent cumulative percentage of negative responses (in
disagreement), and those on the right indicate cumulative
percentage of positive responses (in agreement).
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lessons are freely accessible at https://www.ckwri.tamuk.edu/research-
programs/wildlife-education-outreach/events/lesson-plans/wild-bird-
conservation-curriculum.
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