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Developing the "Exploration of Oregon Forests: High School Modules"

"Perhaps the eighth intelligence is the intelligence within nature, the lessons waiting
to be delivered if anyone shows up. "
Richard Louv

This paper describes the development of an educational project of
comprehensive modules focused on Oregon forests for a high school audience. It

includes a rationale for the project design and development. An analysis ofthe current

high school forestry programs was conducted and the results are provided. This paper
includes information on a focus group that was conductedto measure the level of

acceptability of the forestry high school modules as rated by high school educators.

Finally, anoverview is provided about project implementation, including a school
selected for pilot testing.
I. Description of Educational Project:
A. Need for and Basis of Project:

Forests are a defining factor in Oregon's history, resources and cultural

identity. It has always been important to educate the public, especially youth
and teachers, about the state's diverse forests (OFRI 2007). Much information
about Oregon forests has been published in scientificjournals or audience-

specific textbooks, but little of the information has managed to reach one
particular audience - high school students.

The forestry workforce of the future is currently attending Oregon
schools. As the forest sector becomes more technologically advanced, forestry

needs Oregon's best, brightest and most highly skilled youth to pursue careers

in forestry (OFRI 2007). Today, students may have little exposure or
awareness of the promising opportunities in the field of forestry.
Thepurpose of this education project is to assisthigh school educators
and students in understanding Oregon's forest and provide educators with a

foundation to start or enhance forestry classes for high school students. This
project includes a series of modules focused on exploring boththe science and

issues associated with forests. These modules can be utilized by both high
school students and teachers. In addition, teacher resources will accompany
the modules. The majority of the information derived for this project is from

theBasic Forestry Shortcourse developed by Oregon State University (OSU)
Forestry Extension and special reports and presentations developed by Oregon
Forest Resources Institute (OFRI). These organizations and their materials are
further discussed within this paper.
B. Project Objectives:

The project objectives listed below were the primary focus of this

project. The steps and results to successfully reach these objectives are
discussed throughout this paper.
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Project Objectives:

•

Produce six educational modules for high school audience thatprovides a
foundation for new or existing high school forestry class.

•

Develop a database of current high school forestry programs in Oregon.

•

Secure a high school in Oregonto pilot test the modules.

•

Measure the level of acceptability of the forestry high school modules as
rated by high school educators.

C. Intended Audience:

The primary audience for this project was high school students. The
modules were designed for an average high school student in a science class in

Oregon. The modules are meant to meetthe criteria and standards provided by
the Oregon Department of Education (ODE). The specific criteria are further
discussed in section four of this paper.
The secondary target audience were high school teachers will that are

developing or enhancing a high school class focused on Oregon forests,
including the areas of forest biology, ecology, management and issues. It is

intended that the project will be marketed to the teachers and they will be
provide the modules to students for use.

Additional secondary audiences were also recognized. One audience is

high school teachers and students participating in competitions with a subject
focus on forestry. Examples include the Oregon Envirothon

(www.marionswcd.org), the Future Farmers of America (FFA)-Career

Development Day (www.ffa.org) and the Association of Oregon Forestry
Clubs (AOFC) (www.oregonaofc.org). Finally, an additional audience is
natural resource professionals who are working with local school districts. For

example, OSU forestry Extension agents often are asked to provide resources
or materials.

D. Project proposal:
1.

Oregon Forest Resources Institute

This project was proposed by the Oregon Forest Resources Institute

(OFRI). OFRI was created by the Oregon Legislature in 1991 to improve the
public understanding of forests, forest products and forest management and to
encourage sound forest practices and forest stewardship (OFRI 2007). In
2007, OFRI developed a strategic plan focusing on the vision for forests and

forestry in Oregon over the next 20 years. One component of this strategic

plan was focused on K-12 education and OFRI's opportunity to be a leader in
K-12 forestry education. Specifically, OFRI wanted to "increase the number
of high school graduates entering technical and professional programs in
forestry operations, forest management and forest products" (OFRI 2007).
OFRI identified several strategies to reach this outcome, including the basis of

this project, the high school modules. Members of OFRI staff, including
myself, initially developed the concept and ideas associated with this high

school project. As an OSU student, I had the opportunity to take these ideas
and support from OFRI to create this project as part of myOSU education

experience in the Natural Resources Extension and Education program.
OFRI, as primary funder, maintained all copyrights in partnership with
OSU for all products developed. Once the initial modules and project
components were delivered, OFRI staffwas responsible for taking the

materials through an extensive peer review process, design and editing process,
printing and final distribution.
E.

Products:

1.

Modules

The initial phase of the projectwas to develop a set of chapters or

modules that would build upon each other, but also be able to stand as a single
unit. Originally, this projectwas titled "Forestry High School Manual."
However, through evaluation and discussions with both educators and the

project funders, the title was changed. The title, "Exploration of Oregon
Forests: High School Modules," is more effective at conveying the purpose of
the product. In addition, "module" means a "series of standardized units for

use together." This is a better description of the product than manual,
handbook, guide or curriculum.

Six modules were completed for this project. Table 1 provides a list of

the completed modules titles. Each module contains a title, objectives, key
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vocabulary, content information, summary, inquiry questions and resources.
These were not the only modules completed before distribution; however, the

modules listed in Table 1 provide an array of topics varying from facts, forest
science and issues for my project. A complete chapter can be viewed in
Appendix C: Tree Biology.
Table 1: List of High School Modules

Modules Completed for Project:
Oregon's Forest Heritage
Tree Biology
•

•

Forest Soils

Woodland Wildlife

Forest Management I: Cycles and Reforestation
Forest Management II: Forest Development

2.

Teacher Resource Guide

A teacher resource guide was not part of the project, but was intended to be

completed by the project sponsor in conjunction with the modules before
distribution. The teacher resource guides were used to enhance the

informationthat is conveyed in each of the modules. The information includes
connections to resources such as Project Learning Tree (www.plt.org),
Northwest Center for Sustainable Resources (www.ncsr.org), OFRI and

Oregon Explorer (www.oregonexplorer.org). These organizations have
curricula, activities, and information available that complement the modules.

The guides also will have correlations to standards set by Oregon Department
of Education.

3.

PowerPoint

Each module has an accompanying PowerPoint presentation. These
presentations were not developed as part of the project, but were intended to be
completed by the project sponsor in conjunction with the modules before

distribution. ThePowerPoint presentations highlight the features of each
chapter. The presentations give those who did not read the modules a chance

to learn some of the same information. They also will serve as a summary for
classroom discussions.

II. Analysis
A.

Needs Analysis:
1.

Anecdotal Data

There has been unofficial and unscientific documentation of

requests for materials and assistance made to both OSU Extension

agents and OFRI staff that demonstrated a need for products to assist
teachers in developing high school forestry classes. In 2007, OFRI
staff documented eight official requests. In addition, schools involved
in activities such as Envirothon and the FFA-Forest Career

Development Day have established sets of concepts that students have

to know or should learn in order to compete in the contests. Currently,
very few resources exist for the high school audiences training for these
types of competitions.
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2.

Utah State University Undergraduate Study

At the 2008 7th Biennial Conference on University Education in
Natural Resources, a study was presented by Sharik and Frisk, two
members of the Department of Environment and Society from Utah

State University. Their study involved surveying undergraduate
student leaders in forestry from around the country to determine what
attracted them to matriculate into a forestry degree program and

conversely what, if anything, may have made them hesitate to have

done so (Sharik and Frisk 2008). One outcome of the study noted that
13 percent of the students chose to enroll in a forestry degree program

due to high school exposure to natural resources. The overwhelming
reason for deciding to matriculate in forestry was a love of the
outdoors/nature (Sharik and Frisk 2008). In addition, this study
recommended that increasing the number of high school students

exposed to forestry classes, career choices and awareness of forestry
undergraduate programs would significantly increase the number of
students enrolling at college level natural resource programs (Sharik
and Frisk 2008).

3.

OFRI Strategic Plan

As mentioned earlier, OFRI's strategic plan to increase the

number of students aware of forest career opportunities has further
justified the need for this project.
B.

Audience Analysis:

1.

Current Status of Oregon High School Forestry Classes
One of the project objectives was to establish a database of

current high school forestry classes in Oregon. This also provided a

baseline of information orcurrent status about high school forestry
classes for both this project and project funders. This information was

useful for distribution and marketing (discussed in a later section).

Also, the information will be used inassessing the success ofthe longterm objectives (section five).
The first step in gathering the baseline information was to

gather information from Oregon Department of Education (ODE).
ODE keeps a database of all schools that have applied for career and
technical education programs in 2007. In addition, the Office of

Educational Improvement andInnovation at ODE provided the

databases for the Associated Oregon Forestry Clubs and Agricultural
Programs/Future Farmers of America chapters. Although this
information is supplied by ODE, it is not always up-to-date or has all
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the necessary information. Each of the schools listed in the databases

was called or contacted to verify the existence of a class with a focus
on forestry and to gather pertinent contact information. A database
began to form and a complete list of schools can be found in Appendix
A.

In addition to the lists provided by Oregon Department of
Education, community colleges which offer College Credit Now

(www.mwec.org) for high schools focused on forestry were contacted.
These included high schools which were receiving credit in addition to
those pending approval.

Lastly, additional information was obtained from OFRI and

partner organizations. Schools participating in Envirothon, a natural
resource high school competition with a focus in forestry, were
included.

This database includes school, program title, instructor name and contact
information. In Appendix A, a modified list is included, as personal contact
information was left out for confidentiality purposes. This group is important
in the outreach and distribution of the modules.

2. Potential Audiences

As information was being gathered for the current status of Oregon

high school forestry classes, I also noted high schools that expressed interestin
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starting classes or programs. A few of the high schools in this category had
programs at one time, but for various factors the programs were suspended.

These high schools are an important component and audience of this project
outreach.

III. Design Methods
A. Anecdotal Data:

I asked a teacher who started a new forestry high school program a few
years ago about her experience. I asked, "How was it to start the program?"
She looked at me and said, "It was miserable." I found out that at several

times she wanted to forget the idea or wished she had never agreed to start the
program. She began with gathering notebooks from OSU Extension, OFRI

materials and informationfrom other teachers. Her forestry folder looked like
a potpourri of resources and she mentioned that she never knew if she was
teaching the "right" information to her students. I heard others declare that

they were discouraged because there was no "kit" available to teach high
school forestry, as there is for general sciences such as biology and chemistry.
I did not want this type of experience to be repeated in Oregon. We

have a wealth of knowledge and resources, but sometimes putting it all
together can be more time consuming for a teacher than they are willing or
able to give. This project provides a framework on which to construct a high
school forestry class or program. It is linked to the Oregon Department of

12

Education standards for forestry and forest management (discussed in section
four). It will include connections to resources. It does not mean that teachers
won't need to accumulate materials and ideas from the vast forest resources

available or not attend another workshop; instead those will become the "fun"
part of building a program, the pieces that enhance and excite teachers about a

subject. I want teachers to take ownership of their programs, but so many
teachers who are put in a position to start or teach a forestry program in high
schools mayhave little forestry background and very oftendo not evenknow
where to start.

B. Pedagogy:

"Pedagogy" is defined as the art or science of being a teacher (Talbert
and Vaughn 2005). The term, "pedagogy," generally refers to strategies of
instruction, or a style of instruction. I have taken courses at Oregon State

University on backwards design, learning theories, instructional strategies and
assessment. These courses were very beneficial and provided me an
opportunity to meet both pre-service and experienced teachers. I have come to

appreciate that teachers in Oregonare highly qualified and meet certain
licensing and credentials set by The Oregon Teacher Standards and Practices

Commission (www.otec.uoregon.edu/tspc). Teachers knowthe strategies for
classroom management and multiple intelligences. They understand Bloom's

taxonomy from 1956, that was developed by a committee of colleges and lead
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by Benjamin Bloom (Bloom 1956). I did not want to focus my project on how
to teach educators how to teach forestry; yet, I wanted to give them the tools in

a useful manner. I wanted the products to be similar to teaching tools and
styles they are familiar with and provide curriculum and text appropriate for
high school audiences. I believe it is necessary to focus on bridging the gap
between the forest information that is grounded in science but often aimed at

an adult audience. The goal of the design method was to bring credible
sources of forestry information to a high school audience level. The other goal
within the design strategy was to provide enough modules that a teacher could
deliver at least a ten-week course

C. Learning Cycle:

The learning cycle, as defined and illustrated by Marsha Willard, OSU
instructor, provides a simple three step process that occurs with learning. This
continuous cycle includes preparation, experience and reflection, as illustrated
in the modified learning cycle in Figure 1 (Willard 2008).
The learning cycle is an important consideration when developing
lesson plans or an instructional event. The preparation stage delivers
information. The experience stage is the activity, practice or test. The

reflection stage provides feedback, evaluation and discussion. In order for a
student to have an effective experience, either in the classroom or outdoors,

preparation is needed.
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This project is aimed at enhancing the preparation stage in the learning
cycle. The ability for teachers and students to prepare for natural resource
experiences needs to be accompanied with preparation for both the teacher and
students.

Figure 1: Modified Learning Cycle

(Willard 2008)
D. Instructional Design and Methods:

Teachers have a variety of teaching styles and philosophies, which
makes it challenging to design modules to fit every teacher's style. However,
most teachers can take information and make it fit their particular style and

meet the needs of their students. In this project, I chose a learning method that
focuses on scaffolding techniques and instructional design methods that
incorporate participative lecture and dialog as the focus.
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Susan Sahnow, OSU instructor of AHE 547, described scaffolding

instruction as a more knowledgeable other provides scaffolds or supports to
facilitate the learner's development (Sahnow 2007). Scaffolds facilitate a
student's ability to build on prior knowledge and internalize new information

(Galbraith 2004). Activities provided in scaffolding instruction are oftenjust
beyond the level of what the learner can do alone. The facilitator provides
scaffolds so that the learner can accomplish (with assistance) tasks that he or
she could otherwise not complete, thus helping the learner through the learning
process (Galbraith 2004).

For this project, each module can stand as a single unit or be combined;
students can build their knowledge and start to build connections between

concepts and ideas. In addition, by providing teachers additional resources

teachers can become the facilitator as described above in the scaffolding
process.

The PowerPoint presentations that accompany each module can be used
to deliver participative lectures. A participative lecture includes transferring
information, but also engaging audiences in questions or discussions, hence

asking for active participation. If the presenter is knowledgeable, perceptive,
engaging and motivating, then participative lecture can stimulate reflection,
challenge the imagination, develop curiosity and a sense of inquiry (Galbraith
2004). The aim is that participative lectures are a useful technology medium

16

that will lead to thoughtful discussions and dialog. By providing inquiry
questions it drives dialog and discussion in the classroom. Overall, I believe
when audience-appropriate material focused on Oregon's forests is available to

teachers; they will beable to use this as a foundation to design their own
classes.

IV. Development
A. Connection to Oregon Department of Education Standards:

In 2006, the ODE established the Oregon Skill Sets focused on natural

resources management. Specifically, these skill sets are lists of concepts

students need to know and be able to do in order to be successful in Oregon's
educational and career environments. The skill sets blend long-term needs of
people and environmental values so the land will support diverse, productive
and sustainable processes and products. Forthis project development, the
Knowledge and Skill Sets for the Natural Resources Management Cluster and

the Forestry and Forest Products focus area were utilized in each module (ODE
2008). Table 2 provides an overview of the skills included in this particular
focus area. A complete list of skills and indicators are available from ODE's
website (www.ode.state.or.us).
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Table 2. Natural Resources Management Skill Set
Agriculture, Food and Natural Resource Systems - Career Area

Natural Resources Management - Cluster

FocusArea: Industry-Based Knowledge andSkill Sets (KS)for:
Forestry and Forest Products
Knowledge and Skill Statements

NRPAOl.Ol Describe the ecological concepts and principles; investigate and explain
the relationships between these principles and forest development.
NRPA05.01 Illustrate Oregon's diverse forests including history and cultural uses,
forest types, policies, and industry.

NRPA05.02 Explain the human/natural resources relationships when implementing
forest

management activities.
NRPA07.01 Demonstrate skills essential for leadership and citizenship
responsibilities.

NRPA09.01 Demonstrate skills in career research, planning and preparation.
NRPAIO.OI Document and describe forest production practices and timber processing
procedures.

NRPAl 0.02 Summarize and explain applications of appropriate forest protection
practices.

NRPAl 0.03 Applymulti-use principles to forests and other lands.
NRPAl 1.01 Prepare a business planusing accepted business management principles
used in the production, processing, marketing and transportation of forest products.
Oregon Department of Education (2008)
B. Module Learning Objectives:

In developing each module, it was important to consider the learner objectives
desired. New knowledge of how students learn as well as howteachers plan lessons,
teach learners, and assess learning has been incorporated into a revision of Bloom's

Taxonomy ofEducation Objectives (Anderson 2006). This revised Bloom's

Taxonomy was incorporated into Career and Technical Education as well as K-12
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education in several states (Anderson 2006). The revised Bloom's Taxonomy as

provided in Table 3, was a guiding model for development of the modules objectives.
Table 3. The Cognitive Processing Dimension of the Revised Bloom's Taxonomy
Dimension
Examples of the cognitive processes
involved

Remember: can the student recall or

define, duplicate, list, memorize, recall,

remember the information?

repeat, reproduce state
classify, describe, discuss, explain,

Understand: can the student explain
ideas or concepts?
Apply: can the student use the
information in a new way?

identify, locate, recognize,
report, select, translate, paraphrase
choose, demonstrate, dramatize, employ,
illustrate, interpret,
operate, schedule, sketch, solve, use,
write

Analyze: can the student distinguish
between the different parts?

appraise, compare, contrast, criticize,
differentiate, discriminate,

distinguish, examine, experiment,

question, test
Evaluate: can the student justify a stand

appraise, argue, defend, judge, select,

or decision?

support, value, evaluate

Create: can the student create new

assemble, construct, create, design,

product or point of view?

develop, formulate, write

Anderson, L. (2006)

The primary focus of the module objectives is to provide factual and conceptual
knowledge to students. Factual knowledge provides students with the basic elements

students must know to be acquainted with a discipline or solve problems in it (Pickard
2007). Conceptual knowledge is the interrelationships among the basic elements

within a large structure that enables them to function together (Pickard 2007). As part

of the module development, some of the modules provide more in depth information
and techniques or methods were provided. This provides students with procedural
knowledge, or knowledge of specific skills and methods (Pickard 2007).
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Below in table four is a list of the modules and their associated learner

objectives.
Table 4. Modules Learning Objectives
Module Title

Oregon's Forest
Heritage

Learning Goals/Objectives

•
•

•

Know how much forestland is in Oregon.
Distinguish between major forestland owners in
Oregon.
Identify whether Oregon is losing forestland to other
uses.

•
•

Tree Biology

•
•

•
•

Describe the Oregon Forest Practices Act.
Understand how ecological, social and economic
benefits of forests contribute to sustainability.
List characteristics commonly used to define a tree.
Describe the basic biological functions of a tree:
o support itself.
o capture food.
o transport food and water.
o reproduction.
Understand basic life process known as
photosynthesis.
Identify and describe the basic function of each part
of a tree.

•

Understand the cause/effect relationship factors
affecting tree growth and forest development
(climate, insects, microorganisms, etc.).

•

Describe basic differences and similarities between
conifers and broadleaves.

Forest Soils

•
•
•

Identify the components of soil.
Identify the properties of soil.
Understand the relationship between soil and forest
types, tree communities and regeneration.

•

Understand the nature of soil and water: its

•

movement, storage and uptake by plants, and its role
in the hydrologic cycle.
Understand how the nitrogen cycle relates to soils.

20

Table 4.

Modules Learning
Objectives
Continued

Forest Management I:
Cycles and

•

Describe how forests develop from seedlings to

Reforestation

•
•

Understand competition and resource use by trees.
Explain the various stages of stand development.

•
•

Know the key to reforestation.
Understand the steps of reforestation

Forest Management

mature forests.

•

II: Forest

Explain the two silvicultural systems and their
application methods.

Development

•
•
•

Understand the importance of thinning and forest
development.
Describe the four thinning methods.
Understand the importance of pruning and
fertilization.

•

Explain the connection between forest management
and stewardship.

Woodland Wildlife

•
•

Know the four basic requirements of wildlife.
Understand how species, season, sex or age class
affects wildlife nutritional demands.

•
•
•
•

Know the variety of cover types for wildlife.
Explain how animals obtain their water requirements.
Understand patterns of space.
Describe the factors operating simultaneously in

•

population dynamics.
Explain habitat structure.

•

Know the different classifications for wildlife.

C. Product Content:

In developing the selected modules, the majority of the content and
material was derived from material produced by OSU Extension Service and
OFRI. The biggest influence was material created by OSU Forestry Extension
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staff and is used for a program known as Basic Forestry Shortcourse. These
course materials are aimed at a landowner audience and focus on forest

stewardship and management. The majority of the content was converted from

the language used for landowners, to a language more appropriate for high
school audiences. In addition, OFRI materials were used for several chapters
to enhance or create new content. Some of the material presented in the
modules can be found in OFRI publications, but it was decided that it was
beneficial to repeat the information in the format of the other modules.
In addition to OSU and OFRI, additional materials from various other

forestry education organizations are incorporated and credited. In particular,
the teacher resource guides have connections to activities in Project Learning
Tree, Project WILD, Northwest Center for Sustainable Resources
curriculum, and many others. As part of a future recommendation, teacher

resources and activities can be linked to outdoor field sites and field trip
opportunities. An opportunity exists to create a network of teachers who
share and network their own lesson plans and enhancements that have been
built from these foundation modules.

D. Readability:

The majority of the content was converted from the language used for
landowners, to a language more appropriate for high school audiences.
Readability describes the ease with which a document can be read (Dubay
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2004). Readability tests, which are mathematical formulas, were designed to

assess the suitability of books for students at particular grade levels or ages
(Dubay 2004).

A readability test was performed on the modules and the average
reading level (reading age) was tenth grade. This would indicate that an

average reader of this age would cope with the text (Dubay 2004).
E. Future Development Recommendation:

The six modules developed for this project serve as a model for

additional modules that are expected to be developed over time. The goal is to
have a foundation of approximately fifteen modules total. After the initial

distribution, OFRI may consider additional topics and modules to develop each
year, especially as new science and research findings are released and teachers
express interest in topics. Table five contains a list of topics that have been
either mentioned by teachers at the focus group or generated from research.
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Table 5. Future Module Topics for Consideration
Future Module Topics for Development and Consideration by OFRI:

>
•
•
»

Forest Ecosystems
Identifying Oregon's Trees and Forest Types
Forest Management III - Harvest Practices and Techniques
Fire in Oregon's Forests

»

Forest Protection

>

Forest Measurements

> Forest Mapping
• Forest Policy
•

Forest Recreation

•

Forest Careers

•
»
»
•
•

Riparian Areas and Fish
Carbon, Climate and Forests
Renewable Energy and Forests
Forest Products and Manufacturing
Consumption and Global Forests

•

Forest Ethics

In addition to the module topics listed above, OFRI should consider

future modules focused on field studies, data collection, science inquiry and
place-based education. These modules may provide the connection between
indoor studies and outdoor experiences.

•
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V. Literature Review of Research Methods

Educational research is the systematic collection and analysis of data in
order to develop valid, generalizable descriptions, predictions, interventions

and explanations relating to various aspects of education (Gall and Borg 2005).
Utilizing collected and analyzed data distinguishes between research

knowledge and personal knowledge that we gainthrough experience.
Educators need a great deal of knowledge in orderto carry out their

work effectively. Forexample, they need knowledge about the learning
process, student characteristics and school management. Action research is

research carried out by practitioners to improve their own practice (Gall and
Borg 2005). Practioners might want to conduct action research rather than

relying on findings from others' research. If practitioners have a question
about an idea or method, and the research literature has not provided sufficient
information to answerthe question to their satisfaction, they may want to

conduct action research (Gall and Borg 2005). My education project has fallen
within this area. In conducting literature review about other high school
modules focused on forests, very little information was available. I have
chosen to complete action research to determine whether the initial outcomes

and idea of the project are effective. At times action research is not as formal
as most academic research, since the researcher is not concerned with

obtaining findings that can be generalized to other settings.
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The two primary approaches to action research are quantitative or

qualitative. Quantitative research primarily involves the study of samples and
populations, and relies heavily on numerical data and statistical analysis
(Patton 2002). Qualitative research focuses primarily on verbal data and

subject analysis. Qualitative methods are often used to study people's
thoughts, feelings, opinions and beliefs at a level of depth and detail not
possible with other research methods (Patton 2002; Rubin and Rubin 2005).
Common research questions in qualitative studies concern "how," "why," or

"under what circumstances," and in exploratory studies may focus on "what."
There are multiple methods of conducting qualitative research, including (but
not limited to) interviews, focus groups, participant observation and document
analysis (Robson 2002; Rubin and Rubin 2005).
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VI. Evaluation

A. National Science Foundation Model:

Evaluation provides information to help improve a project. Gaining
information on whether goals are being met and on how different aspects of a
project are working is essential to a continuous improvement process
(Frechling 2002). Evaluation frequently provides new insights or new

information that was not anticipated. The National Science Foundation (NSF)
stresses that an inherent interrelationship exists between evaluation and

program implementation (Frechling 2002). Evaluation also provides a means
of communication between varieties of stakeholders. Below is a project
development and evaluation cycle that is used by the NSF for their science
education projects.

Figure 2. The project development/evaluation cycle
Project
plamusa'modrficsUDa

t

Project svamaaaa

|
r*

Needs- assKtsmeat and;
collection tt bzse&t* data

i i

Project impLemeatrJcn

(National Science Foundation 2002)

As illustrated by Figure 2, evaluation occurs at several stages of design

and implementation. For my education project, needs assessment has been

27

addressed and a collection of baseline data has been accumulated (found in
sectiontwo of this paper). In the stage of project planning and modification of

the products, I decided to include additional research to effectively evaluate
this phase before investing additional resources into more product development
and implementation.
B. Formative Evaluation:

Evaluation is a process to analyze educational effectiveness.
Evaluation serves multiple purposes. It can 1) evaluate academic achievement

of individual students; 2) diagnose academic problems or deficiencies; 3)
evaluate the effectiveness of a curriculum or other educational product; and 4)
evaluate the educational progress of large groups in order to inform public
policy decision makers (Talbert & Vaughn 2005).
For this particular project it was important to evaluate the effectiveness
of an educational product. Some evaluations are formative and the information

can occur before and during an instruction or product development. This

information is useful when making changes to an educational program or
product. Other evaluations are summative in that the results are used to grade
the program and make final decisions. For this project, qualitative research

methods, specifically a focus group, was used to gather formative evaluation.
The research method and results are discussed below.
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C. Focus Group:
1.

Method

Focus groups are used to ask people what they think, feel or believe
about an issue (Robson 2002). Interviews involve a one-on-one interaction

between the researcher and the participant. Focus groups are similarto
interviews, but take place in a group setting with multiple participants.
Focus groups allow observation of group dynamics, discussion and

firsthand insights into the respondents' behaviors, attitudes, language, etc,
(Frechling 2002). Focus groups can be useful at both the formative and
summative stages of an evaluation. Specific applications of the focus
group method in evaluations include (Frechling 2002):
1. Identifying and defining problems in project implementation
2. Pretesting topics or idea
3. Identifying project strengths, weaknesses and recommendations

4. Obtaining perceptions of project outcomes and impacts
5.

Generating new ideas

As with any research methodology, there are advantages and
disadvantages to focus groups. Key advantages to focus groups are their
flexibility and adaptability, as well as the rare opportunity to simply ask
key informants what is going on, rather than circuitously trying to gather
the same information through other sources. Focus groups offer the

29

possibility of rephrasing questions, following up on interesting leads,
redirecting the interview conversation when necessary, and exploring why

someone feels the way they do (Rubin and Rubin 2005). On the other
hand, focus groups are extremely time consuming, both in collecting the
data and analyzing it (Robson 2002). They also require a considerable
amount of skill on the part of the researcher.
2.

Design

A qualitative approach was used to address the following outcomes:

•

To measure the level of acceptability of the forestry high school
modules as rated by high school educators.

•

To explore unanticipated outcomes of the modules.
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Specifically the following questions were explored:
Table 6: Focus Group Questions
What are your initial thoughts about the title?

How easy have you found it to navigate through the chapter?
Does it look like anything you currently use in your classroom?

Is the amount of information presented in the chapter appropriate
for high school classes?
Is the depth of information presented in the chapter appropriate for
high school classes?
How would you see using this in the classroom: textbook for
students, teacher resource, both or other?
Any comments on the manner in which information is presented?
In looking at the chapter, do you see any missing components that
you would want to have included?
What is your recommendation or preference in the best way to
package and deliver the materials?
Any final comments before we conclude?
Before the above questions were asked, each participant was given

a copy of one module from the "Exploration of Oregon's Forests: High
School Modules." At the time of the focus group, this was named

"Forestry High School Manual." Participants were given the module one

day in advance and were asked to read the module before participating in
the focus group. I conducted the focus group and acted as the facilitator.
At the beginning of the focus group, a brief description of the education

project was described and the outcomes were shared. Each participant
received a written copy of the questions and I verbally asked each question.
Guidelines were given to each participant and each participant was
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encouraged to respond to each question. The participants could respond
with both verbal and written comments. Due to some of the verbal

comments, a few additional questions or follow-up questions were asked to

clarify results. A summary of the comments are provided in the results
section below.

3. Sample

Participants represented six different school districts and

disciplines. The focus group participants were selected by the Oregon
Natural Resource Education Program and were participants of a conference

at Oregon State University. This was a convenience sample and was a self
selection process. The goal was to obtain a range of different viewpoints, a
type of purposeful sampling termed maximum variation (Patton 2002).
Variation was soughtboth through inclusion of natural resource high
school teachers as well as other three other disciplines. Participant

information was gathered, but for confidentiality purposes, limited
information about each participant is included in Table 7.
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Table 7: List of Focus Group Participants
District

Position/Subject Area

Grade Level

Lane

Student Teacher/Biology
and Botany
Forestry Instructor/ Natural

9-12

North Clackamas

9-12

Resources

Philomath

Science Teacher/Natural

Woodburn

Hood River County

Bethel

Resources-Ecology
Science Teacher/BiologyEnvironmental Systems
Agriculture Science and
Technology Teacher/
Agriculture Science
ELD Teacher/English

9-12
9-12

9-12

K-5

One additional person was present and served as a recorder of the
focus group conversation and did not participate in answering any
questions.
4.

Data Collection

The focus group lasted approximately 45 minutes. The focus group
was digitally recorded for accuracy. Permission to record was requested at
the beginning of the interview, and all participants completed an informed

consent document. Notes taken during the interview were typed as soon as

possible following the focus group and a summary of key points from the
interview was simultaneously made (Patton 2002; Rubin and Rubin 2005).
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5.

Results Summary and Discussions

Findings for the results summarized below are limited to the

participants who were included in the study. The full results can be found
in Appendix B.

Overall, the participants strongly supported the concept of the
project and provided useful information for product development. All

participants expressed interest in using these resources in their classrooms
or sharing them with colleagues. All the participants responded that the
chapter (module) was appropriate in depth and the amount of information
included. In addition, all respondents found the chapter easy to navigate

and contained all the essential components. The statements and

information gathered supported the outcome of measuring the level of
acceptability of the modules by high school educators.

Respondents also provided several excellent suggestions and ideas

for improvements or modifications. The title "Forestry High School
Manual," received mixed reviews and many participants were unsure of
what would be included in such a document. This prompted further future

discussions on changing the name to its current title of "Exploration of
Oregon Forests: High School Modules." The focus group participants also
had never seen or used anything exactly like this in their classrooms

focused on forests. However, participants provided ideas of similar
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products such as textbooks and resource curricula in other subjectmatters.

Several participants expressed opinions of various other topics that would
be beneficial to include in this project, including current issues and
information on ethics.

Discussions also centered on the use of the chapters by students or

teachers or both. In conclusion, the majority of participants expressed that

having chapters for studentuse with content, vocabulary and inquiry

questions would be mostbeneficial. In addition to this text, it would also
be beneficial to have a teacher resource or guide that would provide

additional resources, including activities and a PowerPoint presentation. It

was unanimous among the participants that a PowerPoint for each chapter
would be the most beneficial teacher resource. It was also suggested that

all the materials should be available in both print and electronic format.

Participants expressed need for both media.

An additional question was asked of participants at the end: Would

you be interested in attending a workshop to learn how to effectively use
the modules? The majority of participants, five out of six, stated that they
would attend a workshop to learn how to effectively use modules. All

participants responded that any professional development offered would be
beneficial in utilizingthis resource. Also, participants discussed the

opportunity of developing a network with other natural resource educators.
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This again prompted discussion of some effective methods for distribution

and marketing. These discussions and questions satisfied my exploration of
the second outcome of exploring unanticipated outcomes of the modules.
6.

Validity

Validity is defined by Patton (2002) as the "accuracy and

trustworthiness of instruments, data and findings in research." Validity is
more complex than reliability, and can be broken down into four

components: face, predictive, construct and content (Robson 2002). These
refer to different aspects of the appropriateness of the research instruments

and conclusions, given the research questions: whether the variable is

related to the conceptbeing measured, whether the measure accurately
predicts future events, if the variables have logical relations, and the scope
of the measurement as related to the variable (Robson 2002). To improve
the validity of qualitative research, data can be collected through multiple
methods (triangulation); data and results can be reviewed by research
participants (member checking); data analysis can be reviewed by
colleagues (another form of member checking); opposite theories or
conclusions can be examined (negative case analysis); and to ensure

reliability, a careful audit trail can be kept (Robson 2002). In the research
conducted with this focus group, the data was reviewed by three
colleagues, including the person who served as a recorder.
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D. Continuing Evaluation Plan:

The focus group will not be the only evaluation that is needed. To
determine how well the modules would meet established educational outcomes

additional evaluation is needed, but will not bepart ofthis project. Evaluation

needs to occur with students to evaluate student learning and cognitive gain.
Students will also need to be evaluated measure if the modules have any affect
on student career choices. Teachers need to be evaluated to measure the

usability ofthe modules and gain insight into future developments or
modification that may need to occur. It will be also important to monitor and

evaluate how many classes are using the products and if they have had any
influence on enrollment in secondary forestry education.

The long-term outcomes were established during the development of

the project. These outcomes were provided to the project sponsor and will be
the basis for future evaluation and assessment to determine long-term success
of the project.

37

Long-term outcomes:

•

Increase high school student awareness of Oregon forests.

•

Increase the number of high school forestry classes or programs offered in
Oregon.

•

Increase collaboration between high school forestry programs in the state.

•

Increase student recruitment into forestry careers at all levels.

Future evaluation to be conducted by OFRI staff should include
conducting pre-tests and post-tests for each set of modules that are used with

students. These tests should assess how the products increased knowledge
toward the program goals. Measurement indicators should be developed to
indicate when long-term outcomes are reached.

In addition, evaluations that gather both quantitative and qualitative
data should be developed to administer to teachers who use the products.

These surveys or research should continue to measure the level of acceptability
of the modules and accompanying materials.

Finally, after the modules have been in circulation for several years, a
third party evaluation should be conducted. This should take place by an
unbiased party that can evaluate the outcomes and effectiveness of the
program.
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E. North American Association of Environmental Education Guidelines:

In addition to the focus group, an additional evaluation method was
used to evaluate the modules. The North American Association of

Environmental Education (NAAEE) has established Environmental Education
Materials: Guidelinesfor Excellence. These are a set of recommendations for

developing and selecting environmental education materials. These guidelines
outline sixkey characteristics of high quality environmental education

materials. Each of these characteristics is accompanied by several indicators

that suggest ways ofgauging whether a material being evaluated or developed
follows the guidelines. These guidelines produce high-quality products that
are useful to educators. For this project, I utilized the guidelines in the
development stage ofthe project and also plan to utilize the guidelines with
future reviewers of the modules.
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Table 8. Environmental Education Materials: Guidelines for Excellence
Summary of the Environmental Education Materials: Guidelines for Excellence

#1 Fairness and accuracy: EE materials should be fair and accurate indescribing
environmental problems, issues and conditions, and in reflecting the diversity of
perspectives on them.
1.1 Factual accuracy

1.2 Balanced presentation of differing viewpoints and theories
1.3 Openness to inquiry
1.4 Reflection of diversity

#2 Depth: EE materials should foster an awareness of the natural and built
environment,

an understanding ofenvironmental concepts, conditions and issues, and an awareness

ofthe feelings, values, attitudes and perceptions at the heart ofenvironmental issues,
as

appropriate for different developmental levels.
2.1 Awareness

2.2 Focus on concepts
2.3 Concepts in context
2.4 Attention to different scales

#3 Emphasis on skills building: EE materials should build lifelong skills that enable
learners to address environmental issues.

3.1 Critical and creative thinking
3.2 Applying skills to issues
3.3 Action skills

#4 Action orientation: EE materials should promote civic responsibility, encouraging
learners to use their knowledge, personal skills and assessments of environmental

issues as a basis for environmental problem solving and action.
4.1 Sense of personal stake and responsibility
4.2 Self-efficacy

#5 Instructional soundness: EE materials should rely on instructional techniques that
create an effective learning environment.
5.1 Learner-centered instruction

5.2 Different ways of learning
5.3 Connection to learners' everyday lives
5.4 Expanded learning environment
5.5 Interdisciplinary
5.6 Goals and objectives

5.7 Appropriateness for specific learning settings
5.8 Assessment
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Table 8. Environmental Education Materials: Guidelines for Excellence
Continued.

#6 Usability: EE materials should be well designed and easy to use.
6.1 Clarity and logic
6.2 Easy to use
6.3 Long lived
6.4 Adaptable

6.5 Accompanied by instruction and support

North American Association ofEnvironmental Education (2008)
VII.

Implementation

A. Pilot School Project:

Indeciding the best way to effectively test orevaluate the program, I
concluded that establishing a pilot school would be beneficial. I wanted a

school in Oregon to use the resources in the manner in which they are
intended, with assistance from OFRI staff if needed. The pilot school would
use the modules and provide feedback and evaluation on each component.

OFRI staff would continually monitor and use information gained to make any
modifications to the modules before they are widely distributed.

Stayton High School agreed to be a pilot school and specifically, Lori
LaMarche, a high school science and natural resource teacher, will test the
material. A one-year forestry and wildlife class has been added to the schedule

at Stayton High School. It is pending approval to bea credited program from
College Now credit. If approved, students will receive five credit hours from

Chemeketa Community College. As ofspring 2008, approximately 60
students registered for this new course.
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B. Peer Review Process:

Prior to widespread distribution, OFRI will take the modules through
an expert content peer review process. Each module will have peer review and
speculation from a content expert before being published. In addition, each

module will be taken through OFRI's editing and design process before being
printed and distributed.
C. Packaging:

OFRI will have final decision on packaging, due to budget costs.
However, it is recommended that the modules be bound, as this provides easy
distribution for classroom sets.

In addition to the modules being printed, teacher resources should be

provided both in print and electronic formats. The PowerPoint presentations
will need to be provided on disk(s) and could also be available from an online
source. A complete package of the modules, teacher resources and PowerPoint

presentations should be provided in an electronic version both on disks and via
an online source.

D. Marketing and Outreach Plan:
OFRI will have final decision on marketing and distribution. However,
I recommend an initial distribution to include the schools that are currently

offering or have expressed interest in developing forestry classes. This would
utilize the list of high school forestry programs that are referenced in Appendix
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A. In addition marketing can occur through OFRI communications with K-12

schools and any interested partner organizations.
In addition to distribution, a series of professional development

workshops should be designed and delivered as a partnership between OFRI
and the Oregon Natural Resources Education Program (ONREP). These
workshops can provide teachers with additional resources, connections to

content experts and, perhaps most importantly, an opportunity to network with
other high school forestry educators. Each workshop can be tailored to meet
the needs of specific audiences. For example, schools providing College
Credit Now classes may need to focus more on science content and certain

standards set forth by ODE and the Community College. Classes focused on
forestry competitions, such as Envirothon, may need to focus more on handson activities and field lab connections to the modules

It is important to note as part of the marketing and outreach plan that

these modules are not intended to replace programs such as AOFC, FFA,
Envirothon or College Credit Now. It is intended to enhance these programs
and increase the opportunities to bring together a network of teachers with
resource professionals that may currently not be connected in Oregon.
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VIII.

Summary

The purpose ofthis education project is to assist high school educators
and students inunderstanding Oregon's forest and provide educators with a
foundation to start orenhance forestry classes for high school students. This

project included analysis and development ofsix modules focused on

exploring both the science and issues associated with forests. The steps for
designing and developing the project were outlined, iffuture replication should
occur. Implementation, outreach and evaluation plans were outlined to
communicate effective strategies to reach indicated goals. The level of

acceptability ofthe high school modules were rated by high school educators
with a research focus group. Inaddition, a database was developed that

recognized the current status ofhigh school forestry classes in Oregon, 54 in
total. Finally, ahigh school in Oregon was selected to pilot test the modules to
provide continuing feedback and evaluation.
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IX.

Recommendation

A. College Preparation Program:

In researching this project, one element was discovered missing at
the university level. There is no Masters program in Oregonthat focuses
on developing high school forestry teachers. There is one class at OSU,
FOR 390, which offers forestry for teachers. It is aimed at introducing

forestry concepts to pre-teachers of K-12 students. The Natural Resources
Education and Extension program offered by Oregon State University-

College of Forestry offers a combination of natural resource and education
classes, but is not specifically focused at high school teachers. However, a
different model can be found at Oregon State University under the

Agricultural Sciences Department. The Agricultural Education Program's
"primary objective is to prepare teachers of agriculture." This program
offers opportunities for both undergraduate and graduate students to
become high school agricultural science and technology teachers.
Approximately twelve students graduate every year from this program. In

Oregon, approximately 120 high schools offer classes or programs focused
on Agriculture. I believe this number is higher than forestry due in large

part to the teacher training opportunity at OSU and the strong networking
accompanies the program. A future recommendation to organizations
involved in forestry education is to evaluate and consider the potential
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benefits of providing a Forestry Education Program at a university level
that would prepare teachers and leaders in forestry education.

46

Bibliography

Anderson, L. (2006). Revised Bloom's taxonomy. North Carolina Career and
Technical Education Curriculum Development Training. Raleigh, NC.

Bottoms, SueAnn. (2007). Inside a School-University Partnership: Participation
Community of Practice as Professional Growth. PhD Dissertation. Oregon State
University.
Bloom, B.S. (1956). Taxonomy of Educational Objectives. Handbook 1: The
Cognitive Domain. David McKay Co, Inc: New York.

Brown, B. L. (1998). Applying constructivism in vocational and career education.
Report No. RR93002001. Washington, DC: Office of Educational Research and
Improvement.
Dubay, W. (2004). The Principles of Readability. ERIC: New York.
Easley, Elissa. (2002). Comparing the Effectiveness of Virtual and Traditional
Forestry Field Tours. Masters Dissertation. Oregon State University.

Frechtline, J. (2002). The User Friendly Handbook for Project Evaluation. Virginia:
The National Science Foundation

Galbraith, Michael W (Ed.) (2004). Adult Learning Methods: A Guide for Effective
Instruction. Malabar, FL: Krieger Publishing Company.

Gall, J., Gall, M. & Borg, W. (2005) Applying Educational Research: A Practical
Guide. Boston: Pearson Education, Inc.

Hart, P. (2003). Reflections on Reviewing Educational Research: Searching for value
in Environmental Education. Journal of Environmental Education Research, 9 (22), 611

Jensen, E. and Hino, J. (1995). Multimedia instruction: Creating new learning
environments. Journal of Forestry. 93(5): 8-14.

Kisiel, J. (2006). An examination of fieldtrip strategies and their implementation
within a natural history museum. Science Education. 90(3), 434-452
Leeming, F. & Dwyer, W. (1995). Children's environmental attitude and knowledge
scale: Construction and validation. Journal of Environmental Education. 26(3), 13-18

47

Lesthwaite, B. & Fisher, D. (2005). The development and validation of a primary
science curriculum delivery evaluation questionnaire. International Journal of Science
Education. 27(5), 593-606

Louv, Richard. (2005). Last Child inthe Woods. Algonquin Books of Chapel Hill
Mid-Willamette Valley Education Consortium- College Credit Now Program. 2008.
Downloaded at http://www.mwec.org/instructors/college-credit-now.php
North American Association of Environmental Education. (1996). Environmental
Education Materials: Guidelines for Excellence.

North American Association of Environmental Education. (1999). Excellence in
Environmental Education-Guidelines for Learning.

Oregon Department of Education. (2008). Career and Technical Education Reports2007 Approved Programs. Downloaded in January, 2008 from
www. ode. state. or.us/data/stats

Oregon Department ofEducation. (2008). Natural Resources Management Skill Set.
Downloaded in February, 2008 from www.ode.state.or.us

Oregon Forest Resources Institute. (2007). Strategic Plan 2007-2012.

Oregon State University-College ofAgriculture Sciences. (2008). Agriculture
Education Programs. Downloaded in March, 2008 from

http://oregonstate.edu/dept/ag-ed.

Oregon State University Forestry Extension Program. (Variable). Basic Forestry
Shortcourse. Downloaded in November, 2007 from www.cof.orst.edu/cof/
extended/extserv/owners.php

Oregon Teacher Standards and Practices Commission. (2008). Downloaded from
http://otec.uoregon.edu/tspc.htm

Palmer, J. (1999). Research matters: acall for the applications ofempirical evidence
to the task of improving the quality and impact of environmental education.
Cambridge Journal of Education. 29(3), 373-395

Patton, M. Q. (2002). Qualitative Research and Evaluation Methods. Sage
Publications.

•

48

Pickard, M. (2007). The New Bloom's Taxonomy: An overview for Family and
Consumer Sciences. Journal of Family and Consumer Sciences Education. Vol. 25,
No. 1. East Carolina University.

Rickinson, M. (2003). Reviewing research evidence in environmental education: some

methodological reflections and challenges. Environmental Education Research. 9(2),
4-9

Robson, C. (2002). Real World Research. Blackwell Publishing.

Rubin, H. J. and I. S. Rubin. (2005). Qualitative Interviewing: the Art of Hearing
Data. Sage Publications.

Sahnow, Susan. (2007). AHE 547, LearningTheories. Class lecture notes. Oregon
State University.

Sharik, T. andFrish, S. (2008). Student attraction to and hesitancy about matriculating
in an undergraduate forestry degree program in the U.S.. 7th Biennial Conference on
University Education in Natural Resources

Stiehl, R. and Lewchuck, L. (2008). The Outcomes Primer: Reconstructing the
College Curriculum. Oregon: The Learning Organization.
Talbert and Vaughn. (2005). Foundations of Agricultural Education. Illinois:
Professional Educators Publication, Inc.

VanPetegem, P. & Blieck, A. (2007). Evaluating the implementation process of
environmental education in a preservice teacher education: two case studies. Journal
of Environmental Education. 38(2), 47-54

Wiggins, G. and McTighe, J. (2005). Understanding by Design. 2nd Edition.
Association for Supervision and Curriculum Development.
Willard, Marsha. (2008). AHE 547. Instructional Strategies. Class lecture notes.
Oregon State University.

49

Appendix A: List of Current High School Forestry Classes/Programs
. . .

Envirothon

High School
Canby HS

Instructor Name
T. C.

T.W.

Envirothon

Chiloquin Jr/Sr High
Churchill High School
Dayton HS

Envirothon

Gervais HS

M.W.

Envirothon

Glide HS

B.K.

J.V.R

Envirothon

JFK High SchoolKennedy FFA

Envirothon
Envirothon

D.N.

M.C.

N.C.

Envirothon

Lincoln High School
Newberg HS

Envirothon

Silverton HS

A.S.

Envirothon

Academy at Sisters
J Bar J Learning

J.R.

Envirothon

Center

Envirothon

Douglas HS
Churchill High School
Falls City HS
Falls City HS

Envirothon

Envirothon

Forestry (ODE)
Forestry (ODE)
Forestry (ODE)
Forestry (ODE)
Forestry (ODE)
Forestry (ODE)
Forestry Program
Forestry Program

B.B.

J.G.
M.B.
J.S.

J.C.
M.R.

Marshfield Senior HS
Mitchell HS

F.Z.

Sherman HS

R.D.

Wheeler HS

J.P.

Tillamook HS

A.L.

Tillamook HS

C.T.

Forestry Program
(AOFC)

Henley HS

Forestry Program
(AOFC)

Baker HS

T.S.

Forestry Program
(AOFC)

Bonanza HS

T.H.

Forestry Program
(AOFC)

LaPine HS

S.G.

Forestry Program
(AOFC)

Madras HS

I.M.
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..

Instructor Name

Forestry Program
(AOFC)

Myrtle Point HS

J.M.

Forestry Program
(AOFC)

Philomath HS

S.B.

Forestry Program
(AOFC)

Sweet Home HS

D.N.

Forestry Program
(AOFC)

Sabin-Schellenberg
PT Center

R.W.

Forestry Program
(AOFC)

Scio HS

R.L.

Forestry Program
(AOFC/College
Credit Pending)

Knappa High School

J.S.

Forestry Program
(AOFC/College
Credit Pending)

Stayton HS

L.L

McMinnville HS

J.L

Elkton HS

D.Q.

Banks HS

T.E.

Burns HS

J.Z.

Hood River HS

N.B.

Condon HS

K.K.

Forestry-FFA

Forest Grove

C.V.

Forestry-FFA
Forestry-FFA
Forestry-FFA
Forestry-FFA
Forestry-FFA
Forestry-FFA
Forestry-FFA

Days Creek

M.H.

Sutherlin HS

V.N.

Central Linn HS

D.F.

Creswell HS

W.C.

Oakland HS

K.S.

Willamina HS

M.B.

Roseburg HS

P.L.

Forestry-FFA &

Junction City HS

K.S.

Lebanon High School

T.W.

Forestry Program

(College Credit
Now)
Forestry-FFA
Forestry-FFA
Forestry-FFA
Forestry-FFA
Forestry-FFA

Envirothon

Forestry-FFA &
Envirothon
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Program Title
Integrated Natural
Resource Systems
(ODE)

j High School

Instructor Name

Churchill High School

J.A.

Coquille HS

N.D.

David Douglas HS

T.H.

Powers HS

L.W.

Integrated Natural
Resource Systems
(ODE)

Integrated Natural
Resource Systems
(ODE)

Integrated Natural
Resource Systems
(ODE)
Integrated Natural
Resource Systems
(ODE)

Roosevelt

HS/POWER Academy

Integrated Natural
Resource Systems
(ODE)

Grant Community HS

Interested in

La Grande High

establishing HS
Forestry Class

School

E.S.

B.S.

A.E.

Interested in

establishing HS
Forestry Class

Wilsonville HS

H.G.

Estacada HS

K.D.

Santiam Canyon HS

N.S.

Willamina HS

D.B.

Cascade SRHS

B.B.

Interested in

establishing HS
Forestry Class
Interested in

establishing HS
Forestry Class
Interested in

establishing HS
Forestry Class
Interested in

establishing HS
Forestry Class

Program Title

High School

Instructor Name

Pleasant Hill HS

K.P.

Rainer HS

C.H.

Interested in

establishing HS
Forestry Class
Interested in

establishing HS
Forestry Class
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Appendix B: Record of Focus Group Results

Do you understand the purpose of the material?
All declared "Yes"

What are your initial thoughts about the title?
Manual means to me something specific
Specific is good
Text too broad

Forests are exciting, title should reflect that more
Doesn't tell if it is for the students or teachers
The word curricula is also too broad

Something is needed that means units and that the units are diverse
It should tell users that it is specific to Oregon
Inclusion of forest science in the title could be both positive and
negative

Forestry reminds me of industrial, extraction; but this is more
ecological
How easy have you found it to navigate through the chapter*]
•

Nice to use

•
•
•
•

It is good
Organized well
I teach diverse subjects, this would be good
Easy (2)
It is very interesting and fun

Does it look like anything you currently use in your classroom?
•

Reminds me of a textbook

• Similar to a biology textbook or a chapter on botany
• It reminds me of my soil science manual
• I've never seen anything like this for forestry before
Is the amount of information presented in the chapter appropriate for
high school classes?
•
•

The basics seemed to be covered, there is a lot of information
I would add a bit more to make them think, such as putting the

•

questions or activities throughout the reading.
Inquiry questions embedded in each section

•

OK

•

I think so
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• I think this would work for both high school or even younger students
Is the depth of information presented in the chapter appropriate for
high school classes?
•

I think this covers the basics and need to be covered first before

•
•

covering issues
More complicated issues and hot topics would be good to add once the
foundation chapters are completed
More environmental issues and add activities to a teacher guide
There is no wasted material, a teacher guide would be helpful

•

Yes (2)

•

How would you see using this in the classroom: Textbook for students,
teacher resource, both or other?

•

I can see it as both, it would be good to separate the text for students
and the teacher guide

•

A booklet for students

•
•

Teacher resource can help pull together the different chapters
Texts give facts, need chapters with issues and include different points

of views, perhaps case studies
Any comments on the manner in which information is presented?
•

Friendly

•

I like the fun facts

In looking at the chapter, do you see any missing components that you
would want to have included?

•

Correlations to state standards would be good to have online or in a
teacher resource

•

A chapter on forest ethics

What is your recommendation or preference in the best way to
package and deliver the materials?
•

Free Online PDF

•

It would be good to have it online and printed, since texts can become
dated; keeping it updated would be beneficial
My favorite curriculum is a disk with objectives, lesson plan and a

•

PowerPoint.

•
•

It is nice to have copies for students that we don't have to pay for
I like also being able to access it on an electronic version or website
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Would a PowerPoint for each chapter be beneficial?
• Yes (6)
•

PowerPoint is essential

• I prefer any new materials that come with PowerPoint
Would you attend a workshop to learn how to utilize this product?
• I'd definitely attend a workshop on this, I think it wouldbe fun and
•

interesting
Workshop for this would be good

• Great opportunity to network with other natural resourceteachers
Any final comments before we conclude?
• I think this can be very useful with just a few modifications
• Include in a workshop or teacher resources information on place-based
and identifying local field sites that provide opportunities for outdoor
activities

•
•
•

As many pictures as possible would be beneficial
Thank you for having me, it was fun
Oregon specific is good
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Appendix C: Exploration of Oregon Forests: High School Modules
Example: Tree Biology Module

Exploration of Oregon Forests:
High School Module 2
Tree Biology

OBJECTIVES
•
•

List characteristics commonly used to define a tree.
Describe the basic biological functions of a tree:
o support itself.
o capture food.
o transport food and water.
o reproduction.

•
•

Understand basic life process known as photosynthesis.
Identify and describe the basic function of each part of a tree.

•

Understand the cause/effect relationship factors affecting tree

growth and forest development (climate, insects, microorganisms,
•

etc.).
Describe basic differences and similarities between conifers and
broadleaves.

VOCABULARY

r

angiosperm
annual ring

dicot
division

bark
broadleaves

family
genus

cambium

girdle

canopy

gymnosperm
heartwood

cell wall
conifer

Dendrochronolgy

transpiration
tree
primary growth
understory
roots (fine)
vessels
roots (woody)
wood
sapwood
secondary growth

pith

kingdom

shrub
species

monocot

stomata

order

phloem
photosynthesis
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INTRODUCTION
Plants are complex organisms that differ greatly in structure. While studying
plants, you may discover trees, shrubs, flowering herbs, mosses, lichens and
ferns, all of which share some common characteristics.

Let us begin by distinguishing between a tree and a shrub. A tree is the tallest
organism in the ecosystem and usually has a single-stem, which is also known
as the trunk. Shrubs, on the other hand, generally have multiple stems and
relatively short statures.

A tree is a long-lived species. Some species live 1,000 years or more, so they
have to be designed to meet the most severe conditions for long periods of
time:

•
•
•
•

cold and hot temperatures.
high winds.
drought.
high rain.

Trees cannot move to a new location ifthey do not like where they are located,
so they must be well adapted to their site in order to prosper. A variety of
factors including climate, geology, and topography (the shape of the land)
determine the tree species found in an ecosystem.
Trees serve many useful purposes to humans such as providing food, shelter,
clothing, fuel, clean air, clean water, shade and medicine. Trees also provide
food and shelter for many other living organisms such as squirrels,
woodpeckers, insects, fungus, lichens, and other plants.

FUN FACTS
•
•

There are more than 20,000 species of trees worldwide.
The oldest living tree is over 4,500 years old.

•

The world's tallest tree is a coast redwood in Northern California. It

stands over 360 feet, which is taller than the Statue of Liberty.
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FUNCTIONS OF TREE STRUCTURES
Through the use of specialized parts, a tree provides itself with its basic
biological requirements. The following are a few of these parts:
• Leaves to capture sunlight and produce food. They are an important
component of the transport system, releasing water to the air and drawing
in carbon dioxide.

•

Branches to support the leaves and extend them into sunlit areas. They
transport water and nutrients to leaves, and nutrients from leaves to the
rest of the tree.

•
•

The stem, which holds the tree's branches high above competing
vegetation and transports food and water.
Woody roots to secure the tree to the soil, and transport water and
nutrients.

•

Fine roots, which are responsible for much of the tree's uptake of water
and nutrients.
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Refer to Figure 2-1 which is an example of a tree cross-section highlighting
additional specialized vascular parts of a tree:

B«rk

2-1. An example of a tree cross-section

Bark protects the outer covering of a tree, which can be very thick
(Douglas-fir) or thin (Western hemlock). This is important in protecting
against fire, disease, extreme temperatures and mechanical damage.
Cambium is comprised of living cells that actively divide and result in
diameter growth. Cells on the outside of the cambium become phloem
while those on the inside become xylem.
Phloem is a layer of living tissue just inside the protective outer bark.
Phloem serves as the primary mechanism by which food is transported
within the tree, and it is a favorite treat for bears in the spring.
Sapwood (xylem) is recently formed cells capable of water transport.
They serve as the primary mechanism by which water and nutrients are
moved from the roots to the leaves.

Heartwood (xylem) is the nonfunctioning wood cells that used to be
sapwood. They no longer transport water but still provide support. They
may have a distinctive color and enhanced decay resistance depending on
species and age.
Pith is the air-filled cells with a distinctive dark color. The pith is a remnant
of the first year's growth in the tree.
Annual ring is produced when the sapwood cells grow rapidly in the spring

and are followed by the slower growing denser cells of summerwood.
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2-2. Another visual

example of the inner
(vascular) parts of a
tree .

LEAF FUNCTIONS

Leaves release oxygen into the atmosphere through small holes called
stomata, which are usually located on the underside of the leaf. They can
open and close to control movement of water and air. When they are open,
the water flows out and carbon dioxide (C02) can enter the leaf. If there is a
drought or high summer temperatures, the tree may close its stomata to
conserve water. A lack of carbon in the leaf then limits photosynthesis.

Drought adapted species have found ways to keep stomata open even when
water in the soil is limited.

Leaf Functions
IsiimmMimmmtmmmmsmm T«poH«r
Jl i i.jj a _-jl - ;i i .u
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2-3. This graphic
shows the function of
leaves.

•

•
Csn>or><soa*:e

Water exits and carbon dioxide enters the

leaf through special cells called stomata
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Swiss needle cast is an example of stomata disturbance, and it is a native
foliage disease that affects Douglas-fir on the Oregon coast. Trees infected
with Swiss needle cast lose their needles prematurely, grow slower, and
sometimes die. The common management tool to control this disease is to
plant a variety of tree species native to the region.

2-4. Example of Swiss
needle cast.

PHOTOSYNTHESIS
Photosynthesis is a natural process by which green trees and plants use
energy from the sun to transform water, carbon dioxide and minerals into
organic compounds for their growth. Photosynthesis begins when green plants
absorb water through roots and carry it to needles or leaves. At the same time,
needles and leaves absorb carbon dioxide from the air. The carbon dioxide

then flows to plant cells called chloroplasts that contain chlorophyll.
Chlorophyll uses sunlight as energy to transform carbon dioxide and water into
oxygen and carbon-based compounds such as glucose. As the plant grows, it
releases oxygen into the atmosphere.
The requirements for photosynthesis are:
• Light from the sun.
•

CO2 from the air.

•

Water containing nutrients from the soil is taken up by the roots and
transported through the sapwood to the leaf.
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2-5. The process known as
photosynthesis.

FAST FACT
If

light,

nutrients

C02,
are

photosynthesis
and

water,
limited

or
then

is reduced

not as much food

is

produced.

Photosynthesis produces sugars, which are needed for many things. Since it
can only produce a limited amount offood, the tree must budget the sugars
created through photosynthesis to satisfy the following priorities:
•

Root growth.

•
•

Reproduction to produce flowers, cones, etc.
Growth so the tree can compete with other vegetation for light and
maintain strength.

• Storage offood to help with spring growth and maintain the tree when
photosynthesis is not possible.

•

Defensive compounds, which protect the tree against insects, rot, etc.
If a tree is weak and not producing enough sugars, then it is more likely
to be a target for pathogens.
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TREE GROWTH

__

Trees grow both in height and diameter. We call this primary growth and
secondary growth respectively. Primary growth starts at the top, or tip, ofthe
tree and branches. Primary growth results in more leaf area, height, and
increased access to sunlight. Secondary growth increases the diameter of
the stem or trunk, branches and roots. Secondary growth provides support to
increase the numbers of leaves and needles.

Root and shoot growth occurs at different times of the year. In the winter in
the Pacific Northwest, we plant trees because this is when they are most fully
dormant and least likely to become stressed by transplanting.
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Root & shoot growth occur at
different times of the year.

Growth
Rate

MAM

J

4

A

S

Q

N

D

Month

2-5. This example demonstrates root and shoot growth in
a tree in the Pacific Northwest.

Trees respond directly to light, water, nutrients, humidity, temperature, and
other physical factors in the ecosystem. When these conditions are sufficient
for a particular species, tree height and diameter may significantly increase
with age. Drought, severe heat, early frost and other physical stresses can
slow tree growth, as well as interactions with other organisms. Each year, a
tree increases in diameter as the cambium divides and a ring of xylem cells is
laid down.

Close examination of a tree's cross section (Figure 2 -7) reveals that each

ring is made of two cell walls. The first cell wall is a darker-colored area of
small, dense heavy-walled cells (summerwood). The second cell wall is a
lighter-colored area of large, thin-walled cells (springwood). By counting these
rings outward from the center, it is possible to determine the age ofa tree. In
the tropical regions of the world, there is not a definite growing season.
Therefore, determining the age of a tree is difficult.
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2-7. Tree rings through a
microscope

Annual rings are due to defined seasons of growth and dormancy. Most trees
in North America have annual rings. Annual rings vary in width and the width
of tree rings documents the growth of a tree. Wider rings usually indicate a
fast growth rate. If a tree is stressed by less than optimal conditions in its
environment, tree rings are often narrow.

2-8. A cross-section of a tree
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FUN FACT
Dendrochronology is the study of growth rings and can determine climate
variation and other past events through the comparison of successive

annual growth rings. Tree ring analysis provides insights into a variety of
abiotic and biotic factors such as climate, disease, disturbance,

management activity, competition, and forest productivity. Using this
information in conjunction with observations from the rest of the
ecosystem, researchers can hypothesize about the cause for changes in
tree growth.

BROADLEAF VS. CONIFER
Refer to Figure 2-9 for an example of a broadleaved or deciduous tree, which
usually has wide, flat leaves and bears seeds inside fruits, nuts or flowers. All
broadleaved trees are referred to as hardwoods because their wood generally
is harder than that of conifers. A few, however, like cottonwoods and balsa,

have very soft wood. Most broadleaved trees are deciduous - that is, they
drop their leaves in winter - but a few are evergreen.

2-9. An example
of a broadleaved
tree
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Conifers have needlelike or scalelike leaves and usually bear seeds inside
woody cones. Conifers are often called evergreens because most hold their
leaves all year long. There are, however, some conifers like larch that are rule
breakers and are actually deciduous and drop their leaves in winter. All
conifers are also called softwoods because their wood is relatively soft when
compared with that of hardwood trees.

2-10. An example of a
conifer tree

Although hardwoods and conifers have very different appearances they still
contain the same functions: transport, food and strength.

Main Differences - Conifers vs. Broadleaves
Function

Conifer

Broadleaf

Capture energy
Reproduction
Specialized wood for strength

Needles

Leaves

Seeds in woody cones
Compression wood

Tension wood

Wood cells - strength &

Tracheids

Vessels

support

Seeds inside fruit

68

TREE REPRODUCTION
There are two methods by which trees reproduce: seed reproduction and
vegetative reproduction (sprouting, suckering, and layering). Broadleaf trees
usually sprout profusely from cut stems, or by sending up shoots from
underground roots (suckering), or when lower branches of a tree touch the

ground and the branch tips become covered and eventually a new tree grows
from the branch tips (layering).

Conifer trees typically reproduce by seed production. For example, pine
seeds are produced on the scales of the carpellate or female cones. In the

spring, the pine produces clusters of staminate pollen-bearing cones, or sacs.
Upon ripening, they disperse their pollen and fall to the ground. Female cones
are produced on the tree at about the same time and are usually greater in
number and located on the outside of the crown. Once the female cones have

been pollinated, they grow rapidly with developing seeds. Most pines require
two years for the seeds to mature. Upon ripening, the cone dries out, the
scales open up, and the winged seeds are dispersed (usually by wind). In

general, about 85% of the seeds fall within 125 feet of the tree producing
them.
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SUMMARY
A tree is the tallest organism in the ecosystem and usually has a single-stem,
which is also known as the trunk. Shrubs, on the other hand, generally have
multiple stems and relatively short statures. A tree is a long-lived species that
must be well adapted to its site in orderto prosper. Trees serve many useful
purposes such as providing food, shelter, clothing, fuel, and medicine.
Through the use of specialized parts, a tree provides itself with its basic

biological requirements. The following are a few of these parts: leaves,
branches, the stem, woody and fine roots. A tree cross-section highlights
additional specialized parts of a tree: bark, cambium, phloem, xylem, and
heartwood.

Trees can actually clean water by absorbing contaminated water through their
roots and releasing clean water through their leaves. In addition, leaves

release oxygen into the atmosphere through small vapor holes called stomata,
which are located on the underside of a leaf. They open and close to control
movement of water and air. Chlorophyll in leaves converts sunlight to energy
that plants use to produce food. This process is known as photosynthesis.
Trees grow both in height (primary growth) and diameter (secondary growth).
Root and shoot growth occurs at different times of the year. Trees respond
directly to light, water, nutrients, humidity, temperature, and other physical
factors in the ecosystem. Annual rings are due to defined seasons of growth
and dormancy. Most trees in North America have annual rings. Tropical trees
generally do not have annual rings, because there is no dormant season.

Trees can be divided into two main categories: broadleaved and conifers.
Broadleaved trees are often referred to as hardwoods, because their wood is

generally harder than softwoods (conifers). Broadleaves reproduce by seeds
inside fruits, nuts or flowers and typically drop their leaves in winter. Conifers
reproduce with seeds in woody cones and hold their needles all year long.

70

QUESTIONS
1. Distinguish between a tree and a shrub.
2. Name five specialized parts of a tree. Describe the function of each.
3. Name the different parts of a tree cross-section. Identify the function of
each.

4. How is the process of water transportation in a tree interrupted?
5. What special cells do leaves have? What exits and enters through
them.

6. Define photosynthesis and then draw a diagram of the process.
7. Define primary and secondary growth.
8. During what months are root and shoot growth most active?
9.

How does a tree increase in diameter?

10. Name the distinguishing characteristics for broadleaved and coniferous
trees.

11. Define the wood cells used to provide strength and transport water in
both broadleaved and coniferous trees.

12. What type of wood do broadleaved and coniferous trees have?
13. What are the two methods by which trees reproduce?
14. Within this division, there are two major classes of plants. What are
they?
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