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Introduction: Research-based solutions to
current problems

"Learning by Leading," a multi-faceted,
research-based workshop, was developed
to expose at-risk and gifted middle school
students to an enriched, collaborative leani-
ing experience that strengthened the
leaming process and provided a new focus
on leadership training. These cross-cur-
riculum lessons incorporated science and
math while utilizing technology tools, such
as handheids, laptops, and computers.
These diverse combinations of various
nianipulatives were used to teach students
about the different resources that the for-
est has stored in its rich environment. Study
groups and collaboration provided a forum
for teachers to analyze central values rel-
evant to the student's own learning (Little,
1993). The "Leading by Leaming" work-
shops began as a joint project combining
the efforts of the math, science, diversity
and technology professors at the Univer-
sity of Louisiana at Lafayette who created
this multidisciplinai'y lesson about forestry
that would combine scientific inquiry with
math application and incoiporate a strong

technology component (Ward, Figg, &
Keller, 2003).

The two targeted populations partici-
pating in the workshops were gifted and
at-risk learners. The first participants were
students from a local, public, middle
school, gifted class. These students par-
ticipated in the workshop activities with
tremendous enthusiasm and followed up
the activities within their own classroom
environment. When the workshop was
repeated for the second group of students,
the gifled population was invited to return
and serve a.s mentors/coaches to support
the learning experiences for the at-risk
group. High quality learning for all stu-
dents maximizes the likelihood that
improvement will occur when the focus is
on leadership practices. (U.S. Department
of Education, 1995).

The second workshop consisted of stu-
dents chosen from a summer enrichment
program sponsored by a local faith-based
ministry designed to enhance the academ-
ic perfonnance in at-risk children from the
local public schools. The program specif-
ically provided at-risk students with
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Table I

List of Resources Used for ' Leaming by Leading' Workshop

Type of Resource
Local

School organization

Area university

Stale

Local industry

Resource
Al risk and gifted students

Parents of at-risk and gifted students

Summer enrichment program

Faith-based organization

Private school faeulty

Public school faculty

University .students

University faeulty

University facilities

Natural resources

Foresters and guest speakers from the LA State Department of

Agriculture and Forestry Project Leaming Tree (LA State

Department of Education/School and Community Support

Division

Local forestry industry

experiences rich in academic content, real
world application, a social context, as well
as meaningful recreational activities in
order to promote well-rounded students
with leadership qualities. Participants were
chosen on a first come, first serve basis
with the understanding that parental
involvement was required.

At-risk students were placed into lour
groups of four, with a gifted student in each
group serving as a peer coach. The job of
the "coach" was to guide the participants
through the leaming activities. To further
assist in the proper planning and operation
of the workshop., college pre-service ele-

mentary teachers were placed in each of the
groups to serve as mediators and help assist
the leaming process. College professors in
the areas of science, math, technology, and
diversity facilitated the workshop. Recent
research conveys the concept of coaching
that includes co-planning and dialogue,
which impact the instructor and students
(Showers & Joyce, 1996). To further add
validity to the content of this workshop, a
forester from Project Learning Tree, a
national environmental education program,
served as the guest facilitator, lecturer, and
teacher. He not only provided suhject mat-
ter expertise, but also supplied
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standard-based materials and manipula-
tives such as tree cookies, core samples,
and foresters' measurement tools. These
creative methods designed to improve the
understanding of subject matter, especial-
ly in science and mathematics, can help
students across the different cultural lines
reach national and state goals in education
(Peng, 1995).

The partnership of these entities may
help develop the educational environment
necessary for the attaintnent of academic
excellence and leadership training. Its basic
foundation can be replicated universally
in communities throughout the nation.
These workshops serve as valuable mod-
els for greater community and parental
involvement. Workshops with a strong
research-base can be used as a "training"
model in order to enhance performance on
all levels {Joyce & Showers, 1988).

Overview of 'Learning by Leading'
Workshops

To promote opportunities for partici-
pants to practice leadership skills, the
students were rotated through three general
sessions designed to provide interdiscipli-
nary learning activities that incorporated
challenging content, collaboration, and
required problem solving and communi-
cation to complete the tasks. More
information on these specific activities is
available at http://www.rigg.com/UL_fores-
tryjesson.

Session 1: Technology Lab:
The purpose of the opening learning

session was to provide students with a
knowledge base of Louisiana Forestry,

including the recreational uses of the for-
est and products generated by the forest.
Participants were divided into groups that
consisted of three at-risk students, one
coach from the gifted population, and a
pre-service teacher. The professors facili-
tated the session. The students were given
the task of answering the questions from
an online scavenger hunt (http://www.figg.
com/UL_forestry) (Speer. 2002), using lap-
top computers, handheld computers, and
interactive softwaie {Ward, et al., 2003).
The students had to work collaborative I y
because their goal was to answer as many
questions correctly as possible and win the
competition in the scavenger hunt. Suc-
cessful groups have members who are
willing to learn and follow directions from
each other, which requires trust that each
group member is valuable and can bring
their unique opinion to the table {Makib-
bin&Sprague, 1991).

Session 2: The Math atid Scietice Classroom
Wade Dubea, a forester from Project

Learning Tree, conducted an inquiry-based
lesson that challenged tlie students to apply
higher order thinking skills. The overall
attitude of science and its curricular for
middle school students has proven to por-
tray an overall poor picture {Haniis. Bybee,
& Yager, 1979). These creative strategies
used in this lesson projected a new enthu-
siasm and love for the subject matter. To
explore the physiology ;uid growth of trees,
students were given tree cookies to exam-
ine. These observations led to a discussion
on determining the age of trees and the his-
tory of Ihe tree's life cycle. Students
explored questions such as "How is the
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age of the tree determined from its cross
section?" "Which color ring was formed
in which season of the year?" and "How
can the age of the tree be determined with-
out cutting it down?"

Foresters' tools were then introduced
as a way of determining the mathematical
importance of measurements in forestry.
These include the height of the tree, diam-
eter of the tree, and using these
measurements to calculate the amount of
board feet a tree would produce. Other top-
ics discussed led to the different household
items that are produced through the
resources of the forest, such as ice cream,
football helmets and chewing gum, and
the impact trees have on our economy.
Linking leaming to a child's environment
and the things that they experience on a
daily basis addresses that affective domain,
which meets the interest, feelings, and
needs of the student population (Hofstein,
Maoz, & Rishon, 1990).

Session 3: The Outdoor Classroom
Participants headed outdoors for the

hands-on session in the forest. Research
has shown that there are differences in the
learning experiences of student popula-
tions according to the cultural group to
which they belong. For example it has been
reported that boys and girls have powerful
out-of-school/out-of-classroom experi-
ences that are related to learning in certain
subject areas like science (Kahle & Lakes,
1983). This section of the workshop was
designed to address those concems. The
students worked in teams to complete the
various tasks with foresters' tools. Students
used the logger's tape to mark a specified

distance from the tree. At that marked
point, they used a clinometer (forester's
instrument that measures height/slope in
order to determine tree height based on the
angle of measurement) <See Figure 1> to
measure the height of the tree. Next, the
students determined the diameter of the
tree using the diameter tape, a special tape
calibrated in units of pi that quickly con-
verted circumference measurements to
diameter. After obtaining their measure-
ment data, students estimated the number
of board feet that could be produced from
their assigned tree using a foresters" chart
(chart that calibrates height /diameter to
board feet). Finally, students took core
samples using an increment borer (extracts
a core sample from trees) to determine the
age and growth patterns of the tree to which
they had been assigned. <See Figure 2>

Case Studies: Two Gifted and Two At-
Risk Participants

Based on our intensive interviews, tran-
scripts of videotaped workshop sessions,
and observations, the "Learning by Lead-
ing" project successfully enhanced and
developed leadership skills in both groups
of students, which may transfer to any
classroom or real world situation. Using a
process of constant comparison that
required sorting unitized data from the
interviews, observations, and transcripts
into categories which were analyzed for
pattems and relationships (Erlandson, Har-
ris, Skipper, & Allen, 1993), the case
studies were prepared and themes emerged.

Al and Cristy. two gifted students who
served as coaches for the workshop, were
trained to serve as coaches by participat-
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ing in the workshop previously with their
peers. In addition, they were asked to guide
the students in this workshop through the
day's activities by supporting the leaming
needs of the group without providing
answers or solving the problems for the
group.

Mickey and James, two at-risk students,
are examples of the characteristics exhib-
ited by the at-risk participants as they
leamed to work with and respect the coach-
es.

Al
Al is the only African-American, mid-

dle school male among the coaches from
the gifted population. He has been in the
gifted program since Kindergarten, and
within his own peer group, is brilliant, but
shy and reserved. As a mentor for the at-
risk population, Al became an assertive
leader. During the scavenger hunt., Al lis-
tened to the discussions of the group and
demonstrated mastery of the inquiry
process by prompting students to discov-
er the correct answers without giving them
away. The goal of the activity was to get
all 10 questions answered within a certain
time frame. To facilitate this process. Al
gave the other three students roles to per-
form separately so the group could get the
answers to the scavenger hunt quickly. He
helped each one with their jobs, providing
quick positive feedback as needed. Al
scouted the room out by quickly looking
and listening to what the other groups were
doing, causing him to be aware of what
strategy to use next in order to stay ahead
of the game. He spoke to each worker in
his group very kindly so no one minded

having him as the leader He would encour-
age others to work using motivation tactics
and kindness, often patting them on the
back for encouragement, while constant-
ly being aware and alert.

As a coach, Al communicated effec-
tively witb students from different leaming
styles, and delegated responsibilities with-
in a collaborative work setting, while
demonstrating time management and
teaching skills, such as informal observa-
tions of others' actions. He assessed the
strengths and weaknesses of the other
group members in order to successfully
complete the task. Throughout the sessions,
Al demonstrated confidence in leadership
with no signs of being intimidated under
the supervision of professors and other
adults.

Cristy
Cristy is a Caucasian, middle school

female who participated in the gifted pro-
gram for two years. At first, the group did
not include Cristy in discus.sions because
she obviously knew more about trees and
came from the "gifted" group. She sat with
her back to the group while they began
work. Then, the group realized they need-
ed her help using the handheld computers,
and she quickly moved into the role of
coach for the group without intimidating
the other students. Cristy had carefully
observed tbe group dynamics so tbat she
could assist when needed and wanted. Her
patient assistance with the technology and
the kind manner in which she guided the
other girls in the group through the scav-
enger hunt earned her the group's respect.
Adjusting her behavior to support the leam-
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ing needs of the group, Cristy learned to
use cotiimunication to support the collab-
orative effort. Cristy's skill at identifying
the necessary support techniques that
would help her "fit in" comfortably with
the at-risk students tnay be linked to the fact
that she also comes from a single parent
househoid and a low socioeconomic back-
ground.

Mickey
Mickey is an at-risk. African American

middle school male. During the discussion
sessions, Mickey was the ftrst to speak up
and was not intimidated by the presence of
peers, parents, or teachers. He would ask
questions such as, "Why is there darker
and lighter wood in the tree rings? Why
is it important to use Math when learning
about trees?" The teacher's answers would
stimulate him to think critically, which
sparked another remark or question. How-
ever, his desire to demonstrate his ability
to contribute began to prevent others from
participating in the discussion. Mickey
began to blurt out answers, irregardless of
accuracy, and found that to constructively
contribute to the discussion, he must adjust
his behavior. Mickey began raising his
hand, rather than blurting out. so that the
opinions of others could be heard.

Within the small group work, Mickey
began by aggressively letting everyone in
the group know that he knew all the
answers. He preferred to work indepen-
dently, and examined the sample tree rings
with deep enthusiasm. However, the struc-
ture of the activity and the guidance of the
preservice teacher serving as mentor in the
group required him to learn to communi-

cate by listening to the opinions of the oth-
ers without interrupting. Mickey began
using communication and collaboration
skills to work with the others in the process
of completing the group tasks. He was truly
motivated to leam in this non-threatening
environment.

James
James is an at-risk, African American

male. Being the only elementary school
student at the worksbop, James was also
the smallest and youngest participant. He
was not intimidated by his peers, teachers,
or professors and demonstrated an active
willingness to participate. Even though
James was often shoved aside because of
his size, he quickly learned how to share
ideas and tnaterials with others by express-
ing thoughts in an effective manner. James
watched the demonstrations and always
listened to the teacher carefully. He became
the group "planner" because he had care-
fully listened to directions and understood
how to successfully complete the task at
hand. His expertise was stated clearly and
in a well organized manner, providing the
group with a plan of action. However,
James carefully listened to the directions
from older students and respected their
opinions, trusting in the group process.

James also served as a source of enthu-
siasm for the learning process in the group.
He stared at all the manipulatives witb
excitement and could not wait to get his
hands on the computers, although he was
tbe smallest and the last to ti-y everything.
He loved using his visual senses to leam
and had to touch all of the materials. His
quiet, clear statements, his enthusiasm for
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the learning process, and his abihty to stay
on task and keep the group on task made
him a respected member.

Emerging Themes
Patterns of leadership quahties began

to emerge from the case studies. Based on
observations, interviews, and transcripts,
exposing at-risk students to the same teach-
ing methods, technologies and resources as
the gifted students benefited both popula-
tions. The gifted population" learned to
learn" from the at-risk population while
the at-risk population "learned to lead"
within tbe learning environment. All stu-
dents were able to adjust their behaviors,
attitudes, and dispositions to be successful
and work in a diverse population. Specif-
ic characteristics for "Learning" and
"Leading" were identified. <See Figure 3>

Researchers' Reflections: Science, Math,
Teehnologj, and Diversity

In this project "Learning by Leading."
we addressed critical shortage areas in tbe
teaching profession: math, science, tech-
nology, and diversity while focusing on
leadership qualities that all children are
capable of possessing with the right kind
of training and supervision. We were able
to tap into potential benefits in our own
field of expertise. We also focused on mid-
dle school teaching, which needs a
tremendous amount of research and atten-
tion.

Implications for Future Educators
The multifaceted level of instruction.

the diversity of the populations, and the

inclusion of various community resources
made this project an invaluable experience
for all participants, but was especially
effective at promoting opportunities for all
students to develop and practice leader-
ship skills. Why should educators design
learning environments that provide stu-
dents with opportunities to practice
leadership skills?

First and foremost, students who par-
ticipate in these types of activities develop
"learning" and "leading" skills that are
essential for promoting success in future
careers, family care, and parental/com-
munity involvement as they learn to work
with peers with differing socio-economic
and cultural backgrounds. In other words,
participants leani to identify and adapt their
own behaviors for successful learning. Sec-
ondly, these types of workshops present a
greater avenue for at-risk students to
receive the same opportunities for learning
experiences as gifted students. Successful
experiences with challenging content are
presented in a non-threatening environ-
ment as opposed to the traditional "learning
for testing" that occurs in many at-risk
classrooms.

Additionally, the emphasis on math,
science, and technology provides at-risk
and gifted students with exposure to tech-
nology and the university environment with
the supervision of skilled professionals
while promoting subject integration. Often,
science is an abstract subject area; inves-
tigating trees, a part of the common
everyday experience of students, permits
students to easily make connections from
prior knowledge to new infomiation. More-
over, using computer software and
handheld computers enhances conceptual
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Table 2

Researchers' Reflection^'

Science/Math Reflections

Girls were not easily

responsive to the teacher in a

lecture setting

The use of manipulatives

and change to an

environmenlai or outside

setting increased

participation in the

woritshop.

At-risk population was able

to perform tasks as well as

gifted population if kept

active.

Girls can do science attitude

developed.

Understand of concepts (tree

growth and physiology)

Technology Reflections

At-risk population was not

intimidated by the use of the

new handheld technology

nor the computers.

Participant curiosity peeked

because they had never used

handheld computers prior to

this experience.

At-risk students struggled

with who could be in charge

of handling and of>erating

technology equipment.

Conversations and interest

regarding content of

workshop heightened for

students who became more

involved.

Increased critical thinking

abilities observed because

Diversity Reflections

At-risk males though! that it

was not cool to share their

academic ability.

Girls were inunediately

disinterested in lecttue when

they were informed that the

content was science-related.

Students of the same socio-

economic levels were able to

overcome racial different

and effectively collaborate.

Participants were able to

grasp information when

participating in different

leaming instructional

strategies.

Information flowed easily

from all of the different
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Table 2 continued

increased.

Use of visuals, examples.

metaphors affected

understanding.

Use of scientific method

process (observing,

experimenting, analyzing.

inferring, predicting) clearly

understood.

tbey were challenged with

the technology activity

(scavenger hunt and use of

handheld computers),

Participants began to work

more eollaboradvely and

cohesively during lhe

technology activity.

Fear-free interest in

technology by all (no

intimidation noted).

"levels" of expertise in the

workshop (fellow students.

classrfwm teachers.

preservice teachers.

professors)

Boys indicated preference

for biology activities as

opposed to physical science

activities.

Panicipants demonstrated

less interest in Math-based

activities for both genders

(and girls even placed heads

down on desks).

models when students constmct their own
information. They remember the images
and work as a group to create meaningful
understanding ralher than rote memoriza-
tion, allowing students to process the
material more completely. Finally, partic-
ipating in activities that require the students
to communicate and collaborate in authen-
tic, real-life settings that involve problem
solving while digesting challenging con-
tent knowledge, as well as focusing
attention on leadership skills, builds a con-
fident, articulate leamer who understands
the joy of life-long leaming.

<See Figure 4>
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Figtire I. A clinomtSer is a tool used to determine the height of a tree by measuring height
and slope, which it then converts to a percentage. By standing 1 (K) feel Irom the tree, the
pereentage is equivalent to the height of ihc tree observed through the instrument. To find
total height of the tree, add this number to the height of the obser\'er.

\

49 FT • Height of observer

Figure 2- An increment borer is an instrument used to extract a eore sample from trees. The
core sample is used to detennine the age and growth pattern of trees.

Increment Borer
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Figure J. A butterfly metaphor for the metamorphosis of diverse populations

Figure 4. Implicalions for future researchers: Benefits of 'Learning by Leading' workshop
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