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Virtual tours are among the many new Internet-based tools with potential

applications as continuing forestry education programs. While technology exists to

create virtual tour websites, little is understood about how well they meet

educational objectives and whether they are complementary alternatives to

traditional field tours.

The Sustainable Forestry Partnership and the Forestry Media Center at

Oregon State University created parallel virtual and field tours. Both tours

illustrated the Montreal Process Criteria and Indicators for sustainable forestry. The

tours were offered to a continuing forestry education audience that included local

members of the Society of American Foresters, family forestland owners, and OSU

faculty, staff, and students.



We created pre-tour and post-tour assessment forms containing yes/no,

multiple-choice, Likert rating, and open-ended questions to evaluate effectiveness

of both tours. Observational data were also gathered while participating in the

tours. To measure progress toward achieving the outcomes, we looked at gain

scores for the test questions. While participants did not achieve all five learning

outcomes, results of the gain score comparison indicate that comparable amounts of

learning resulted from both tours.

We also compared overall experience ratings. Participant responses

suggested that the virtual tour experience was comparable to the field tour

experience. Participants found equivalent enjoyment from both experiences and

suggested improvements for several of aspects of both tours. The results of the

statistical test found no significant difference between experience ratings. If

constructed carefully, virtual tours can be effective "stand-alone" continuing

education experiences as well as unique complements to traditional field tours.
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Comparing the Effectiveness of Virtual and Traditional Forestry Field Tours

INTRODUCTION

"By almost any measure e-learning is booming."
- Robert Ubell, 2000

Voluntary continuing education has long been a tradition in the forestry

profession in the United States. Over the last ten years, it has become even more

critical as social and political pressure demand increasing accountability from

individuals and organizations within the profession (Block 2000, Ebel 2000). While

the certification of foresters is still voluntary in most states, it could easily become

a requirement during the next ten years (Block 2000, Leuschner et al. 1985). With

this in mind, continuing forestry education course designers strive to reach many

foresters in the most efficient manner available.

Long-term sustainability of forests is often a topic of discussion in the

forestry profession. Members of the Sustainable Forestry Partnership (SFP) at

Oregon State University (OSU) identified a need among foresters for a continuing

education program about sustainable forestry. They decided that the OSU

McDonald-Dunn Research Forest near Corvallis, Oregon, would be an excellent

setting for the educational program.
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SFP members selected a virtual tour as the mode of instruction for this

continuing educational program. Virtual tour websites use audio and video

technology, text, and graphics to allow viewers to explore remote locations from

their home computers. The Internet delivery allows large number of geographically

dispersed foresters to update their knowledge about sustainable forestry at times

and places that are convenient for their busy schedules. The SFP worked with a

webpage designer in the Forestry Media Center at OSU to create a virtual tour

about the OSU Research Forest.

The sustainable forestry virtual tour project expanded to include similar

tours from The Pennsylvania State University and Auburn University. Together the

three tours explore the meaning of sustainability to different people at different

scales while visiting forests in three regions of the United States. OSU' s tour

represents a Pacific Northwest coniferous forest, while Penn State's tour shows a

Northeastern hardwood forest and the Auburn's tour explores a Southeastern pine

forest. All three tours illustrate application of the Montreal Criteria and Indicators

and include a discussion of the effects of forest practices, forest policy, and forest

certification on sustainability. The Society of American Foresters (SAF) plans to

offer the three virtual tours from their website for online continuing forestry

education credit.

Before offering the tours as continuing education courses, SAF and SFP

were interested in learning how a virtual tour compares to a traditional field tour as



3

an educational opportunity. To make this comparison, OSU developed a field tour

to be as similar to their virtual tour as possible. The virtual tour evaluation team

developed an evaluation process with three specific objectives: 1) to determine how

well the virtual and field tours met the established educational objectives, 2) to

measure the level of acceptability of the tours, and 3) to explore unanticipated

outcomes of the tours.

This evaluation provided the Sustainable Forestry Partnership, Society of

American Foresters, and other forestry educational organizations with baseline data

about how a virtual tour performed as an educational program. It also identified

relative advantages and disadvantages of virtual tours and discussed implications

for using virtual tours as continuing forestry educational programs.



LITERATURE REVIEW

"MeaningfI1l evaluation grows out of sound program planning"
- Mary Arnold, 2002

Designing an evaluation to compare a virtual tour and a field tour required a

thorough review of related literature. Topics of literature reviewed include

continuing education in the forestry profession, educational forestry field and

virtual tours, website usability, and educational program evaluation. This literature

guided the evaluation design and data analysis, and provided context for

conclusions drawn from the evaluation. In order to narrow the search ofprogram

evaluation literature, we focused on designing summative evaluations, using the

logic model framework, and employing multiple data collection methodologies.

CONTINUING EDUCATION IN FORESTRY

Continuing forestry education provided a good place to begin summarizing

this literature. It is a significant time investment for both foresters and their

educators (Jensen 1989). Several studies document the role of continuing education

in the forestry profession (Bullard and Straka 1986, Leuschner et al. 1985, Krygier

1982, Puuri and Weinmann 1981). Topics addressed by continuing forestry

education programs span many aspects of forestry. Some courses update and

reinforce skills learned in undergraduate forestry programs. Other courses enhance

4
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personal development or introduce improved technologies (Bentley 1999, Jensen

1989). While many methods exist for delivering continuing educational programs,

the primary focus of past literature has been program content rather than the mode

of instruction or learning process.

The characteristics of learners influence educational program content and

mode of instruction. Foresters tend to be highly self-motivated and independent.

They actively seek explanations and answers to questions, find the process of

learning enjoyable, and construct meaning from new information by relating it to

past experiences (Fischer and O'Leary 1987, Krygier 1982). These traits are

common among adult learners in traditional and online continuing education

programs (King-Blandford 2000, Knowles 1990, Brooksfield 1986, Cross 1981).

Continuing education is a mission of the Society of American Foresters

(SAF) one of the main forestry professional organizations in the United States. SAF

also provides accreditation for college and university forestry educationprograms.

Since 1994 SAF has offered a voluntary Certified Forester® program. Through this

program professional foresters are required to complete continuing forestry

education hours prior to re-certification every three years (Robinson 2001).

Continuing forestry education opportunities are often offered through universities

and professional societies.



FORESTRY FIELD TOURS

Forest management is largely an applied science, so many continuing

forestry education opportunities include field tours. Field tours have been a

component of forestry education in the United States since Carl Schenck

established the Biltmore Forest School at his North Carolina estate in 1898. They

provide educators with a way to illustrate and discuss everything from abstract

forest ecology concepts to specific silvicultural techniques.

VIRTUAL TOURS

The demand for continuing education is high and growing. Online learning

is expanding educational opportunities. With the availability of digital cameras and

audio-digitizing equipment, the possibilities for touring forests from the Internet are

rapidly evolving. As of April 2001, there were 20 million websites available that

contained two billion pages of information (Goldsborough 2001).

While not all of the 20 million websites are educational, the number of

educational websites continues to grow. Education was one of the founding

principles of the Internet precursor, DARPANET, established by the U.S.

Department of Defense in 1969. Its educational mission continued when the

National Science Foundation created NSFNET in 1984 (Spokane County 2002).

Virtual tours are used in a variety of educational settings. Examples of these

include introductions to new computer software programs, virtual bronchoscopes

6
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for physicians, virtual field trips for K- 12 education, and case studies for

architecture courses. Virtual tours are also used to feature national historical sites,

showcase travel destinations, and explore universities. The success of virtual tours

in a variety of fields suggested their application to continuing forestry education

would also be successful.

Knowledge is an important commodity in the United States. In 2000,

Drucker reported that the market for continuing education accounted for 6% of the

gross national product here in the United States. "[Adult learners] want and need

new ways of looking at things outside their competencies" (Drucker 2000). Online

learning opportunities were the catalyst for much of this growth by creating easy

access to continuing education opportunities. Forty percent of our total work force

has knowledge-based jobs while only about 20% have manual labor jobs (Drucker

2000). Rather than replacing traditional classroom education, online learning

provides a complementary alternative.

Ubell (2000) provided additional insights from the engineering industry. He

explained that online learning, also called e-learning, is one of the fastest-moving

trends in higher education, especially in the engineering field. "By almost any

measure e-learning is booming," stated Ubell. The dollar figures appear to support

that statement. Ubell (2000) also reported that corporate sector spent $2.5 billion on

employee training in 1999 and about 40% of that went to online education. This

funding was predicted to double annually over the next few years.



Advantages and Disadvantages of Virtual Tours

There are several documented advantages associated with online

educational programs. These include time and place flexibility, access to more

resources, and an opportunity to enhance technical skills (Rosenkrans 2001). The

same study also found that students did not participate in regular classroom

discussions would participation in online email and chat room discussions. Online

education allows students to access courses from home and revisit material several

times (Drucker 2000). Ubell (2000) indicated that online learning eliminated the

hassles of driving in heavy traffic to a learning site and trying to find parking. He

also added that online education allows professionals to keep pace with

technological changes despite heavy schedules (Ubell 2000).

Blanchard (1998) conducted a survey of 8,600 web users to gather

information about what constitutes effective website design. Some of the top

frustrations that Blanchard (1998) reported were slow Internet connections and

problems with personal computer hardware. The personal computer problems

included software crashes, hardware failures, and having to install plug-in software.

Rosenkrans (2001) also found that network crashes were a problem during an

online course at Pepperdine University.

8



Web User Demographics

When designing an educational program, it is important to consider

characteristics of the intended audience. The same principle is true for designing

educational websites. Blanchard (1998) collected demographic information from

the 8,600 web users that he surveyed. While survey respondents varied in age,

gender, income, and education levels, Blanchard (1998) found several

commonalties. The majority of the people were in a hurry, had short attention

spans, and required choices and high-quality customer service (Blanchard 1998).

They also had 14-inch monitors (small), 28k or 33k connections (slow), and said

they would not wait more than ten seconds for a webpage to download.

The sample size from Blanchard's study was large enough that we can

consider these traits descriptive of typical virtual tour participants. Available

computers and Internet connections have improved since 1998 and people are

usually able to frequently upgrade their computers at work. However, this is not

usually the case with home computers, which probably still fit the 1998 survey

description.

WEB SITE USABILITY

While there are many educational websites available, the age-old issue of

quality versus quantity becomes a problem. Jakob Nielsen, a website design

consultant and co-founder of the Nielsen Norman Group, classified the majority of

9
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websites as "poorly designed and difficult to use" (Goldsborough 2001). Designers

of educational websites and virtual tours can increase the usability of their

websites, and therefore the learning that occurs, by taking some simple steps. These

factors are documented in literature that dates back to the early 1990's and are

almost identical to the considerations discussed in literature about designing

interactive educational CDs (Jensen and Hino 1995).

Studies reviewed by Goldsborough (2001), identified the three most

important features of websites to be quality of content, website usability, and the

characteristics of an online learning environment. "Good website content" was

defined by survey respondents to include useful, timely, interesting and concise

information; avoiding technical jargon; using lively wording; keeping blocks of

text short; and incorporating informative headings and sub-headings

(Goldsborough 2001, Forrester Research 1999, Blanchard 1998).

For website usability, respondents from Blanchard's survey (1998) wanted

websites that were well organized and had simple structure and design. Simple

structure and design elements included large font sizes, and subtle use of color.

Studies also indicated that website designers often design for the cutting-edge of

technology instead of for the technology available to most web users (Blanchard

1998, Lewis and Orton 2000). Cited examples of this included unnecessary use of

new technology and too many animations, photos, and graphics.



Regarding the characteristics of an online learning environment, several

studies report that users prefer websites that are updated regularly. Other features

people found useful included relevant links, clearly stated authorship, and a

discussion board or email address to communicate with the author. People were

frustrated by websites with complex URL's (web addresses), and inadequate

navigation cues within the site. Online instructional designers need to add enough

advanced technology to interest the learner and aid learning, without adding so

much technology that it detracts from the learning experience.

EDUCATIONAL PROGRAM EVALUATIONS

Patton (2002) described program evaluation as the "systematic collection of

information about the activities, characteristics, and outcomes of programs, to

improve program effectiveness, and/or inform decisions about future

programming." Enlisting the assistance of outside reviewers during the design

phase of an educational website, or virtual tour, can minimize problems. "It's not

what you think about your site that counts. It's what users think about it," stated

Nielsen (Goldsborough 2001). The same is true for educational programs in

general. Wade (1999) indicated that "student evaluation can be one of the most

consistent indicators of a course's quality and effectiveness" (Rosenkrans 2001).

11
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Using the Logic Model Framework

Before launching into a program evaluation, it is necessary to have a clear

understanding of the educational program components, structure, and intentions.

One way to develop this understanding of an educational program is to create a

logic model diagram, as illustrated in Figure 1 (University of Wisconsin 2001). The

logic model approach is used by the Extension Service in several states including

Oregon (Arnold 2002).

A logic model diagram outlines the inputs, outputs, and short, medium, and

long-term outcomes for the educational program. It also lists the assumptions and

environmental factors that describe the program context. The diagram establishes a

series of "if-then" relationships between program components that describe how a

program accomplishes its goals. Bennett (1975) describes the logic model

framework as a "dynamic, systems approach to program planning and evaluation."

(Arnold 2002).
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Program
investments

Assumptions:

The Logic Model Diagram

Participation Short Long-
term

Environmental factors:

Figure 1. The Logic Model Diagram (University of Wisconsin 2001).

Outlining an educational program in this manner allows program

stakeholders to arrive at a shared vision and to clearly communicate it to others.

Logic models provide consistency between the planning, implementation, and

evaluation stages of an educational program. Additionally, they provide

consistency between different courses in an educational program, as in the case of

the virtual and field tours.

Evaluation Design Considerations

Once the program logic model diagram has been developed, a program

evaluation can be designed. Whether an educational program is online or in a

Activities 4 44 Medium



traditional classroom setting, there are several principles that guide its evaluation.

A diagram by Jensen (2001) in Figure 2 outlines a set of evaluation design

decisions. Similar factors are discussed by Douglah (1998), Yin (1994), Payne

(1994) and Mager (1988). The program logic model contains much of this

information needed to make the design decisions.

14



Evidence

What to
Evaluate

Purpose

Stakeholders

Direct

Quantitative

Indirect

Quantitative

Inputs

Intended
Outcomes

Comparative

Qualitative

Qualitative

Frame of
Reference

Formative

Long-term

Unintended
Outcomes

Goal-free

Short-term

Fixed
Standard

Summative

Long-term

Figure 2. Evaluating Education Programs and Products Diagram (Jensen 2001).

15
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Jensen's diagram (2001) indicates that evaluators need to identify the

program stakeholders and involving them in the evaluation process (Jensen 2001,

Mager 1988). The stakeholders are listed on the logic model diagram. After

identifying the stakeholders and the roles they will play, it is necessary to

determine the purpose of the evaluation. Some evaluations are formative and the

information that they gather is used to make changes to the educational program.

Other evaluations are summative in that the results are used to grade the program

and make decisions.

The third evaluation design decision is to determine what aspect of the

program that will be evaluated. Short-term outcomes are the recommended starting

point for evaluating programs using the logic model framework. Next evaluators

need to determine whether to collect direct or indirect evidence, which is closely

related to the program components being evaluated. And, the final decision is to

establish a frame of reference that will be used for judging the success of the

program. For goal-based evaluations of program outcomes, the logic model lists

expected outcomes as a basis for comparison with observed outcomes (Hernandez

2000).

Making these decisions provides structure for the evaluation process. The

structure increases the level to which evaluation results can be generalized for

application to larger populations or other educational programs. It increases the

reliability of the decisions made based upon evaluation results. Yin (1994) also



suggests that clearly-structured evaluations are better suited to become the

foundation of future research.

Evaluation validity

After developing a logic model diagram of the educational program, it is

necessary to select methods for data collection, data analysis, and data

interpretation. As with experimental designs, when selecting evaluation

methodologies, it is important that the design lead to valid results. Yin (1994)

describes validity in four categories: construct, internal, external, and reliability.

Construct validity refers to the accuracy of measurements during data

collection. For example, evaluation forms will have a higher level of validity if they

include multiple question formats. Internal validity is a factor with explanatory, or

causal, studies and refers to establishing "if-then" relationships to illustrate cause

and effect. External validity is the extent to which results from an evaluation can be

generalized. Analyzing data using pattern-matching and time-series techniques will

increase the external validity of the evaluation. The fourth type of validity,

reliability, refers to the evaluation procedures and whether or not they produce the

same results when repeated.

17
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Using Multiple Data Collection Methodologies

Providing evaluation evidence from several sources of quantitative and

qualitative methods increases all four types of validity. Collecting evaluation data

in more than one format also helps the evaluator develop a better picture of a

program's effectiveness (Patton 2002). The more methods of data collection

employed, the stronger the evaluation becomes (Jensen 2001, Creswell 1994,

Jensen 1989, Mark 1987). This strengthens the evaluator's ability to establish a

chain of evidence when interpreting evaluation responses. We reviewed literature

on all three of these data collection methodologies.

Quantitative data collection uses evaluation questions with a limited number

of predetermined response categories (Patton 2002). Evaluation designs of this

nature can be grouped into several categories based on how closely their methods

parallel a traditional experimental design (Bickman and Rog 1988, Payne 1994).

The advantage of collecting quantitative data is that statistics can be used to

compare results between studies (Patton 2002). The validity of quantitative data

collection depends on careful instrument construction and the manner in which the

evaluation is administered (Patton 2002).

Qualitative data is collected to answer the questions of "how" and "why"

something exists. These evaluation responses "illuminate the people behind the

numbers and put faces on the statistics. . .to deepen understanding" (Patton 2002).

The designs for qualitative data collection rely primarily on discovering meaning,
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documenting process and observing effects (Mark and Shotland 1987, Fetterman

1988). Qualitative evaluations may take the form of observations, on-going

interviews, or survey forms (Bickman and Rog 1988).

Over the past 20 years the field of qualitative research has expanded to

include several new methods and theories (Patton 2002). The array of qualitative

data collection methodologies provides evaluators with several options when

matching methods to research questions. While having options is convenient, it

increases the responsibility placed on the evaluator. Validity of qualitative data

collection techniques relies on the skill, competence, and rigor of the person doing

the fieldwork (Patton 2002).

Observational is the third data collection methodology reviewed for this

study. The purpose of observational data collection is to document the evaluation

setting in order to later communicate it with stakeholders. It is descriptive in nature

and supports results of the quantitative and qualitative data. "To understand fully

the complexities of many situations, direct participation in and observation of the

phenomenon of interest may be the best research method" (Patton 2002). It is

difficult for evaluators to describe the situation and draw conclusions from results

if they were not there.
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Qualitative Data Analysis Methodologies

We used a technique called pattern matching to analyze responses to the

open-ended questions (Yin 1994). For pattern matching, we looked through the

data for similar responses and grouped those into categories based upon expected

patterns. Next we calculated frequencies of responses in each category and

compared actual patterns with expected patterns for each evaluation objective.

Pattern matching is combined with time series analysis in the program logic

modeling technique (Yin 1994). Time series analysis looks for patterns over time.

Together, the patterns at different scales over time build a chain of evidence to

support the program logic model. The results of this tour evaluation provide a

starting point for analyzing the program logic model.

Pre-Test and Post-Test Methodologies

Using the pre-test I post-test design to measure knowledge gain controls for

the most threats to internal validity (Bonate 2000). One of the most accurate

methods for comparing the pre-tests and post-tests is to analyze gain scores. Bonate

(2000) recommended the Wilcoxon Rank Sum Test, a nonparametric statistical test,

can then be used to compare median gain scores between two different groups of

learners.

Gain scores take within-learner variation into account, which increases the

ability to detect a significant difference when comparing scores from two groups
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(Bonate 2000). The gain scores are distribution-free, so the nonparametric

Wilcoxon Rank Sum test takes this into account. Standard paired t-tests are not an

accurate method for comparing pre-test and post-test scores because t-tests do not

take these factors into account (Bonate 2000).

LITERATURE REVIEW CONCLUSIONS

From this literature review we determine how to design an evaluation

process to compare the virtual and field tours. We explored the context for the

project including the voluntary nature and tradition of continuing education in the

forestry profession, the history of field tours, and potential advantages and

disadvantages of online learning. The literature described considerations for

designing effective educational webpages, which provided criteria for evaluating

the virtual tour features. We also reviewed literature guided our evaluation design,

data collection, and data analysis.



Assumptions:

Learners will be highly
motivated, voluntary

Topic will be timely,
relevant for the learners

Learners will naturally
prefer one of the two

types of tours

METHODS

"Student evaluation can be one of the most consistent indicators of a
course's quality and effectiveness." - William Wade, 1999

Based on information gained from the literature review, we began the

evaluation process. The evaluation goals were: 1) to determine how well the virtual

and field tours met the established educational objectives, 2) to measure the level of

acceptability of the tours as rated by forestry professionals and 3) to explore

unanticipated outcomes of the tours. From there we created a logic model diagram,

shown in Figures 3 and 4, to describe specific elements of the virtual and field

tours.

Sustainable Forestry Virtual and Field Tours
Logic Model

OSU Faculty
OSU Staff
SAF
GRA
Grant money
Sustainable Forestry
Resources
Digital Camera
Software

Virtual tour
Field tour

To reach:
Professional foresters
Forestry students
Local family

forestland owners
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Figure 3. Assumptions, inputs, and outputs from the logic model for the virtual and
field tours. Reference Figure 1 for a complete diagram of the model.



Sustainable Forestry Virtual and Field Tours
Logic Model (continued)

,

Short-term:
1) Participants will understand the principles of sustainable forestry. They will be
able to:

Define sustainable forestry
Discuss the 3 elements
Contrast it with non-sustainable forestry

2) Participants will understand how the Montreal Criteria and Indicators describe
sustainable forestry. They will be able to:

Describe indicators for the 7 Montreal Criteria
Identify forest types to which the Montreal Criteria apply
Describe how the OSU Research Forest met 1 of the 7 Montreal Criteria

Medium-term:
Participants will be able to:

Apply the concepts of sustainable forestry to specific situations
Write management plans and discuss the sustainability of them

Long-term:
Participants will be able to:

Identify issues in their community that relate to sustainable forestry
Describe relationship between sustainability and forest certification

Environmental Factors:

Field tours have been a long-standing tradition in forestry
Local foresters are familiar with the OSU McDonald-Dunn Research Forest
A learner's PC hardware and Internet connection speed will influence viewing
Sustainability is a broad topic, tough to quantify and qualify
The sustainability of several current forest management practices is debatable
There are two similar tours at Penn State and Auburn

Figure 4. Outcomes and environmental factors from the logic model for the virtual
and field tours. Reference Figure 1 for the complete diagram of the model.
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EVALUATION DESIGN

After creating the logic model diagram for the virtual and field tours, we

selected evaluation methods that would provide a realistic measure of the

educational program. We used the diagram by Jensen (2001), Figure 2 in the

literature review section, to guide our evaluation design. It outlines considerations

including: 1) identifying evaluation stakeholders, 2) defining the purpose and focus

of the evaluation, and 3) determining evaluation criteria.

Stakeholders

This evaluation had two main groups of stakeholders: 1) faculty, staff and

student members of the Sustainable Forestry Partnership (SFP) and 2) education

staff of the Society of American Foresters (SAF). Both organizations provided

funding for this evaluation. SFP members identified the tour learning outcomes,

reviewed the evaluation forms that we created, and hosted the two tours. Based on

the results of this evaluation, both organizations decided whether to create

additional virtual tour educational programs.

Evaluation Purpose and Focus

After identifying the evaluation stakeholders, we addressed the second and

third evaluation considerations from Jensen (2001). This was a summative



evaluation in that it was used judge the success of the tours. Short-term intended

and unintended learning outcomes were the focus of the evaluation.

Evaluation Criteria

We collected direct quantitative, qualitative, and observational data to

measure the effectiveness of the two tours. We defined an effective forestry tour as

one that meets educational objectives while also being an enjoyable experience for

participants. The evaluation was goal-based, so we measured the actual

performance of the educational tours against the short-term outcomes from the

logic model diagram. Additionally, our evaluation was comparative in that it

compared the performance of the virtual tour to that of the field tour.

DATA COLLECTION

We used pre-tour surveys and post-tour evaluation forms, in Appendices A-

D, to conduct a learning assessment, measure responses to the experience, and

collect demographic information. In addition, we collected observational data while

participating in both tours. Evaluation responses were gathered using a quasi-

experimental design with two contrast groups: 1) the virtual tour participants and 2)

the field tour participants (Payne 1994). We did not have a control group for the

comparison as it was not realistically feasible. There was an element of

randomization in that we randomly assigned the tour types.
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Tour Participants

Participants represented a continuing forestry education audience and

included members of several local chapters of the SAF, local family forestland

owners, and OSU students, faculty and staff. Before the tour, participants filled out

assessment forms that consisted of demographic and pre-test questions.

Immediately following the tour, participants completed post-tour assessment forms

that consisted of post-test questions and additional questions to record information

about what they learned and to measure their opinions about the tour experience.

Tour participants volunteered their time after hearing a brief presentation

about the virtual tour project and reading a flyer. They selected one of two tour

dates and were then notified a week before the tour as to whether they would be

attending a virtual or field tour on that date. This style of grouping is referred to as

"self-selection." Participants selected a tour date, thereby selecting the type of tour

in which they would participate.

Learning Assessment

To measure learning that resulted from both types of tours, we designed a

series of six multiple-choice questions about tour content. They appeared as a pre-

test on the pre-tour assessment form and as a post-test on the post-tour assessment

form. We chose to administer the pre-test immediately before the tour and the post-

test immediately after the tour. Two advantages to this approach include: 1)
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participants are all available to take the tests, and 2) there is not an opportunity for

outside learning to occur between either of the tests and the learning event.

Disadvantages to an immediate testing include: 1) during the learning event,

participants might only listen for (and learn the answers to) the pre-test questions,

and 2) the tests may be measuring immediate recall as opposed to long-term

learning.

An alternative method is to administer the pre-test a few days in advance of

the tour and a post-test a few days after the tour. Advantages associated with this

approach include: 1) pre-test questions are not as "fresh" in people's minds when

they participate in the learning event, and 2) it may be a better measure of long-

term learning as opposed to immediate recall. Disadvantages associated with this

approach include: 1) post-test scores might be inflated by outside learning that

occurred outside of the learning event, and 2) it is difficult to make arrangements

with participants to administer the tests days before or after the event. The

advantages to administering the tests immediately before and after the tours

outweighed the uncertainties associated with the alternative testing method.

Test questions were specific to the new information presented in the tour

since many of the participants were professional foresters with high levels of

knowledge about forestry. For each multiple-choice question there was an

"uncertain" option that participants could circle along with their response, if they

were not certain of the answer. We also included one open-ended question on the
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pre-test and post-test that asked participants for some words and phrases that they

would use to describe sustainable forestry.

Besides the pre-test and post-test learning questions, there were four other

questions on the post-tour evaluation forms that pertained to learning. Two of the

questions were open-ended. The first asked participants to "describe an indicator

for social, environmental, and ecological aspects of sustainability." The other

asked, "how has your definition of sustainable forestry had changed after the tour?"

The third question was multiple-choice and asked, "Do you feel that you have

learned more, about the same, or less from this tour as compared to other tours you

have taken." And finally, participants rated how much they learned from the tour

on a scale of 1-5.

Tour Experience Assessment

To gather participants' reactions to various aspects of the tour experiences,

they rated statements using a Likert scale of 1-5. Several of the aspects did not

depend on the method of tour delivery. These included tour location, ability to

access additional information, amount of interaction with other people, amount of

distractions, and amount and quality of information presented. Other evaluative

statements addressed how well participants could see, hear and understand what

was being presented, how much they learned from the tour, and how much they

enjoyed it.
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There were three open-ended questions on the evaluations. These addressed

whether the participant would give more consideration to sustainability when

making future decisions and allowed participants to make additional comments.

Virtual tour participants rated additional statements that were specific to a

virtual tour such as how well they could navigate the webpage, how much they

enjoyed the tour being self-guided, and how much they missed asking questions of

the tour guides. They also rated the usefulness of the video and audio clips, the text,

and the technology. The virtual tour evaluation open-ended questions regarded

potential advantages and disadvantages of virtual tours.

Field tour participants were asked to rate their level of satisfaction with the

use of time at and between tour stops, how much they learned from the tour, and

the usefulness of the handouts and visual aids for learning.

Demographic Assessment

To gather descriptive characteristics about the people participating in the

tours, we developed a series of demographic questions that were included in the

pre-tour survey forms. We compared the demographic responses to the learning

responses and experience ratings to identify potential covariance.

Participants were asked to use a Likert scale (of 1-5) to rate their level of

awareness and interest in sustainable forestry. The rest of the demographic

questions included a series of yes/no and multiple-choice questions regarding the



nature of their forestry experience, whether they manage forests, where they are

primarily employed, and their preferred learning style. For the virtual tour

participants, we included three additional multiple-choice questions about how

often they access information on the Internet, where they access the Internet, and

what type of connection they have at that location.

DATA ANALYSIS

Responses were entered into a computer spreadsheet, coded by tour type

(virtual or field), and coded by form type (pre-tour or post-tour). Frequencies were

calculated for all response categories, translated into percentages of total responses,

and graphed using histograms. Further analysis depended on patterns that appeared

in the histograms and the research question being addressed. We used a

significance level of p = 0.001 for all statistical analysis since sample sizes were

small.

Learning Assessment Analysis

To analyze the data from the multiple-choice pre-test and post-test

questions, we calculated gain scores for each of the four tests. To do this, we scored

each response with a "1" for a correct answer, and a "0" for an incorrect answer,

then totaled the scores for each pre-test and post-test. Next virtual tour pre-test

score was subtracted from virtual tour post-test score for each participant, to

condense them into one set of "gain" scores. This was repeated for field tour
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participants' scores. We used a Wilcoxon Rank Sum test to compare the gain

scores from the virtual and field tours because that is recommended for gain score

analysis and the sample sizes were small.

Experience Assessment Analysis

Experience ratings were analyzed using methods similar to those used for

the learning data analysis. There was a natural break in the responses between "3"

and "4", 50 we used this to divided responses into two groups. Responses of 1-3

were coded "0" and responses of 4-5 were coded "1 ." We then compared the scores

from the virtual tour experience with those of the field tour using a Wilcoxon Rank

Sum test.

Demographics Analysis

After calculating frequencies and percentages of the demographic

responses, we used Chi Squared tests to compare the demographic factors with

results from the learning and experience assessments. We did not compare

individual demographic factors between the two groups because the number of

participants was too small in each group to determine statistical significance.
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Qualitative Responses & Observational Notes Analysis

To analyze responses to the open-ended questions and observational notes,

we used the pattern matching technique (Yin, 1994). We identified common

patterns in the responses, grouped them by pattern, then calculated frequencies for

the groups. The pattern matching technique was described in more detail in the

literature review section.

Unanticipated Outcomes Analysis

In order to analyze results for unanticipated outcomes, we compared actual

results of the tour evaluations to expected results (outlined in the logic model for

the tours). Differences between the two became the unanticipated outcomes. We

followed this process for all three types of data - quantitative, qualitative and

observational.



RESULTS AND DISCUSSION

"It's not what you think about your [web]site that counts.
It's what users think about it." - Jakob Nielsen, 2001

A total of 14 people participated in the virtual tour and 22 participated in

the field tour. Seven participants volunteered to participate in both tours providing

us with additional comparative feedback. Those who viewed both tours completed

one pre-tour survey and a post-tour evaluation for each tour. The results are

organized in the following categories: 1) observations, 2) learning assessment, 3)

experience assessment, and 4) demographics.

OBSERVATIONS

Observations from the Virtual Tour

The virtual tour participants met in Peavy Hall, one of the forestry buildings

on the Oregon State University campus. The tour guide welcomed participants,

gave a short introduction to the project, and asked them to fill out the pre-tour

assessment forms. The weather was sunny and fairly warm for October in

Corvallis. Participants commented on this as they completed their survey forms and

moved upstairs to the computer lab to view the virtual tour.
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The computer lab contained 32 late-1990's, IBM-compatible computers

operating from a College-wide network with a LAN-based Internet connection. All

of the computers included Microsoft Windows 98® operating systems, Netscape®

web browsing software, and QuickTime® software that allowed participants to

view the virtual tour. Headphones were provided at each computer for listening to

the audio clips.

The first task was to access the website. Participants were able to open

Netscape® and the tour bookmark without much difficulty. The tour guide gave a

short introduction to the website and then participants browsed the site

individually.

Participants encountered a few computer hardware and software problems.

Several of the computers in the lab were set at a low volume level. Even when

adjusting the volume to the highest setting possible, some participants were unable

to adequately hear the virtual tour audio clips. Those who were able to hear the

audio enjoyed it, but commented that reading text would have been just as

effective.

Other participants encountered problems with the QuickTime® software on

certain machines. It would not function properly on their computers to allow them

to view the panoramic photos. Being in a computer lab, participants were able to

move to another computer when they encountered this problem. If they had been at

work or at home, another computer might not have been available.
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Tour participants were eager to explore the website. Some focused on

reading the first page, looking through the discussion of the website organization

and reading background information. Others quickly moved through the entire

website, scanning pages as they went. One participant spent half of the allotted tour

time reading about history of the McDonald-Dunn Research Forest from an

external link.

Most participants had difficulty using the interactive habitat photo and the

360-degree panoramic photos, despite the included instructions. The tour guide

circulated and assisted people with learning how to use these technological

features. Once participants understood how to view the photos, they spent several

minutes looking at them and then searched the website for additional interactive

photos. At the end of the tour, the tour guide asked participants to finish browsing

the virtual tour and complete the evaluation forms.

Unanticipated Outcomes from the Virtual Tour

There were two unanticipated outcomes from the virtual tour. The first was

that participants encountered computer hardware and software problems even

though we had "field tested" the tour by viewing it from several computers in the

same lab during the previous week. The second unanticipated outcome was that

participants did not search specifically for answers to the pre-test questions. We

had predicted that participants might spend the majority of the tour searching for
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answers, even though they did not know the same questions would be on the post-

test.

Observations from the Field Tour

There was sunny weather again the next afternoon for the field tour, but the

air cooled quickly throughout the afternoon, as it was October. Tour participants

met in Peavy Hall for an introduction and to complete pre-tour assessments. They

received handouts that included an agenda that outlined the tour stops and included

information about the Montreal Criteria and Indicators and sustainability. The

handouts were printed directly from the virtual tour website.

The tour consisted of four stops, each about 20 minutes in length, with

about 10 minutes of drive time between stops. We began with a 15-minute drive

from campus to the Research Forest. The first stop was at a turnout along the side

of a road that borders the forest. Participants quickly formed a circle around the

speaker. They watched the speaker intently, asked several questions, and seemed

interested in the material. We noticed two distractions at the first tour stop. These

included a horrible-smelling, overflowing garbage can and several cars driving past

on the road. The garbage bothered people, but the traffic did not seem to be a

problem.

The next tour stop was along a ridgeline looking out over the Research

Forest and several neighboring pieces of property. The majority of participants
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focused on the speaker or landscape while a few read through handouts. Several

questions arose and the group discussed them - they were not shy to speak up and

interact with one another. The weather was cooling and some participants went

back to the vans for jackets. At one point a mountain biker rode down the trail past

us, picking up speed as he came by the group, but the conversation continued.

Shortly thereafter, the tour guide interrupted the conversation to move us along to

the next tour stop.

Participants visited in the vans as we drove to the third stop, which was a

tight bend in the road surrounded by hardwoods and conifers, near a stream. A

squirrel chattered right after the speaker mentioned several species of birds that live

in the area. One group member asked the speaker which type of bird made the

sound. People laughed when they learned that it was actually a squirrel. Another

mountain biker rode by and later a couple people walked past with a dog. Side

conversations started as we neared time to travel to the next stop.

The last tour stop was at a road junction by a large stream crossing. It is an

area used heavily by recreationists. Participants had to move aside for several

mountain bikers riding past, two horseback riders, and more people walking dogs.

Most participants were focusing on the speakers and asking questions, although

some were fidgeting, checking watches, or buttoning up coats.

We were running about 15 minutes behind as we left the forest to return to

campus, which concerned a couple of the participants. Daylight continued to fade,
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but we were back to campus before dusk. Everyone completed evaluation forms

while we drove back to campus. When we arrived at campus, a few people

dispersed quickly. The remaining participants stood by the vans in groups of three

or four and visited about sustainable forestry and other topics for another 20

minutes.

Unanticipated Outcomes from the Field Tour

One unanticipated outcome from the field tour was that the majority of

participants did not consider all of the distractions during the field tour to be a

problem. Their evaluation responses suggest that they consider those elements to be

a favorable part of the field tour experience.

LEARNING ASSESSMENT

Individual Gain Scores by Test Question

Results from the pre-tests and post-tests are based on responses from 14

virtual tour participants (seven who only took the virtual tour and seven who took

both tours, but took the virtual tour first) and the 15 field tour participants who only

viewed the field tour. Pre and post-field-tour assessments from the remaining seven

field tour participants, who viewed both tours, were not included in the analysis

because they were exposed to the tour information twice.
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We recorded participants' scores from each test question as gain scores, or

the differences between participants' post-test and pre-test scores as illustrated in

Figure 5. A negative gain score indicated that the pre-test score was higher than the

post-test score. A gain score of "0" indicated no change. And, a positive gain score

indicated a higher post-test score. Gain scores for the test questions ranged from -2

to2.

Figure 5. How to interpret gain scores.

The first of seven multiple-choice questions, shown in Figure 6, asked

participants to identify the three aspects of sustainability - ecology, society, and

economics - from a list of five choices and an "uncertain" option, which we will

discuss at a later point. This question relates to the short-term learning outcome that

participants will be able to "discuss the three elements of sustainable forestry." We

Interpreting Gain Scores:

Gain Score = @ost-test score) - (jre-test score)

If Gain Score is... Then...

(-) post-test score <pre-test score

Ø post-test score = pre-test score

(+) post-test score > pre-test score



expected this to be one of the easier test questions and our expectations were

confirmed by the pre-test scores. Over 85% of the responses from the virtual tour

and over 93% of the responses from the field tour were correct.

What are the 3 sides of the sustainability triangle? (circle three)

a. Ecology b. Endangered Species c. Policy

d. Society e. Economics f. Uncertain

Figure 6. The first multiple-choice test question.

The distributions of gain scores for this question are illustrated in Figure 7

and were similar for the two tours. The majority of participants received a gain

score of "zero" for this question, indicating that their score did not change as a

result of viewing the tour. Only two participants from the field tour and three from

the virtual tour increased their score between the pre-test and post-test.
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Figure 7. Distribution of gain scores from the first
multiple-choice question (field n=15, virtual n=14).

Next we asked participants to identify the two forest types to which the

Montreal Criteria and Indicators apply, as shown in Figure 8. This test question

relates to the learning outcome that participants will be able to "identify forest

types to which the Montreal Criteria and Indicators apply." We anticipated this

question to be of medium difficulty. The correct answers are "boreal" and

"temperate" forests. 71% of the participants from both tours correctly identified

both forest types on the virtual tour pre-test, while on the field tour pre-test 43%

correctly identified "boreal" and 64% identified "temperate."

The Montreal Criteria and Indicators apply to what type of forest? (circle
all that apply)

a. Boreal b. Tropical c. Temperate d. Uncertain

Figure 8. The second multiple-choice test question.
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The distributions of gain scores for the second test question are

fairly similar for the two tours, as illustrated in Figure 9. As we found with

the first question, the majority of participants received a gain score of

zero. Five field tour participants and two virtual tour participants achieved

positive gain scores.
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Figure 9. Distribution of gain scores from the second
multiple-choice question (field n=15, virtual n=14).

We intended for the third multiple-choice question to be an easier question,

and that appeared to be the case. It asked participants to identify the number of

Montreal Criteria - seven - from three options, as depicted in Figure 10. 73% of

field tour participants and 30% of the virtual tour participants answered this

question correctly on the pre-test.
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How many Montreal Criteria are there?

a. 3 b. 7 c. 12 d. Uncertain

Figure 10. The third multiple-choice test question.

Figure 11 depicts the gain score distributions for this question. Virtual tour

participants demonstrated the most success with this question in that 50% of them

achieved a positive gain score. Only three of the field tour participants increased

their test scores. The majority of the remaining scores did not change.

o Field

Virtual

Figure 11. Distribution of gain scores from the third
multiple-choice question (field n=1 5, virtual n=14).

The fourth test question, shown in Figure 12, was more difficult. It asked

participants to compare carbon sequestration at the Research Forest to carbon

production at OSU. This question and the next relate to the learning outcome that
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participants will be able to "describe how the Research Forest met one of the seven

Montreal Criteria and Indicators." On their pre-tests, 54% of field tour participants

and 23% of virtual tour participants answered with the correct responses of "less."

How much carbon do the trees at McDonald-Dunn Forest sequester
(collect from the atmosphere and store) as compared to the amount
of carbon produced by OSU?

a. More b. About the same c. Less d. Uncertain

Figure 12. The fourth multiple-choice test question.

The gain score distributions in Figure 13 indicate that the majority of the

virtual tour participants' scores for the carbon question increased after the tour.

Scores from the field tour participants were scattered. Six of them remained

unchanged, while four scores decreased and five increased.
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Figure 13. Distribution of gain scores from the fourth
multiple-choice question (field n=15, virtual n=14).

Figure 14 illustrates the fifth test question, which was also one of the most

specific, and therefore difficult, questions on the test. It addressed the wood and

paper demand of the Corvallis community. 58% of the participants from the field

tour and 67% from the virtual tour correctly responded "less" on the pre-test. After

the tours, the distributions of gain scores for both tours were similar, as shown in

Figure 15. The amount of increase in scores is balanced by the amount of decrease

for both tours.

How much wood and paper could McDonald-Dunn Forest provide as
compared to the amount of paper that Corvallis needs?

a. More b. About the same c. Less d. Uncertain

Figure 14. The fifth multiple-choice test question.
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Figure 15. Distribution of gain scores from the fifth
multiple-choice question (field n=15, virtual n14).

Scores were the lowest overall for question six. This question, depicted in

Figure 16, asked what percentage of wood waste in Oregon is recycled. The pre-

test scores indicated that 30% of participants from each tour correctly responded

that "57%" of wood waste is currently being recycled.

About what percentage of wood waste in Oregon is currently being
recycled?

a. 27% b. 57% c. 77% d. Uncertain

Figure 16. The sixth multiple-choice test question.

Figure 17 displays the distribution of gain scores from this question. Scores

from six virtual tour participants increased, while five had a gain score of zero and
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three scores decreased. The results were similar for the field tour, except that five

increased and seven scores did not change.

Figure 17. Distribution of gain scores from the sixth
multiple-choice question (field n=15, virtual n14).

The final test question, illustrated in Figure 18, asked about the partial

harvest technique that is preferred by Research Forest neighbors. We intended the

question to be of medium difficulty. The correct answer, "thinning," was selected

by 58% of field tour participants and 43% of virtual tour participants on the pre-

test. Scores primarily decreased for the field tour participants, as shown in Figure

19. The majority of virtual tour participant scores remained at zero, while four

increased and three decreased.
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What partial harvest technique did a survey show that McDonald-Dunn
Forest neighbors prefer?

a. Two-storied stands b. Patch cuts c. Thinning d. Uncertain

Figure 18. The final multiple-choice test question.

Figure 19. Distribution of gain scores from the final
multiple-choice question (field n=12, virtual n=14).

Overall Test Scores by Tour Type

We summed the gain scores from the seven test questions to form an overall

test score for each tour participant. To compare the groups of overall test scores

from the virtual and field tours, we used a Wilcoxon Rank Sum test and a

significance level of p = 0.001. There was not a significant difference between the

two groups of test scores (p-value 0.44). This suggests that the amount of

information retained from the two tours was comparable.
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Uncertainty Measures

For each test question, participants had the option to indicate that they were

uncertain of their multiple-choice answer by circling their answer and also circling

"uncertain." The percentage of change in uncertainty levels from pre-test to post-

test are summarized in Table 1, by question, listed in order of increasing difficulty.

Field tour responses are coded with an "F" and virtual tour responses are coded

with a "V." The level of uncertainty on the pre-tests increased with the expected

difficulty of the question. For the virtual tour, the changes in the levels of

uncertainty ranged from 50% to 15%. As a result of the field tour, the level of

uncertainty decreased by 3% to 39%.



Table 1. Change in percent of uncertainty from pre-test to post-test
(field n=14, virtual n=14).
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There was a consistent decrease in uncertainty after the field tour, while

uncertainty decreased slightly or increased after the virtual tour. This might be

explained by the fact that the field tour allowed for interaction among tour

participants while the virtual tour did not. Participants might have felt more

confident in answering the test questions, knowing that they had discussed the tour

content with other people before taking the post-test.

Virtual tour participants, on the other hand, did not have a chance to discuss

tour content with others. The virtual tour also presented more content than what

Question Tour % Change
Triangle: F -3%

V +7%

No. Criteria: F -29%
V -50%

For Type: F -30%
V -7%

Carbon: F -11%
V +15%

Wood: F -18%
V +12%

Recycle: F -37%
V 0%

Harvest: F -39%
V -32%



participants could read in the allotted time. This most likely also increased their

levels of uncertainty with post-test responses.

Descriptions of Sustainable Forestry

Along with the seven multiple-choice questions we included one open-

ended question on the pre-test and post-test. It asked "what are some words/phrases

that you would use to describe sustainable forestry?" For the virtual tour, there

were 14 responses to this question on the pre-test and 12 responses to it on the post-

test. There were 13 responses from the field tour pre-test and 15 from the post-test.

This question addressed the learning outcome that participants will be able

to "define sustainable forestry." All of the participants achieved the outcome. The

words and phrases that they generated accurately described sustainable forestry.

We did not see much change in responses from pre-test to post-test.

The virtual tour pre-test descriptions were more detailed than those of the

field tour and several specifically addressed aspects of the Montreal Indicators.

Descriptions from both post-tests were brief. We anticipated seeing post-test

responses that were related to specific information discussed during the tours. This

was true for some participants, but the majority of the post-test responses were

repeated or reworded versions of their pre-test responses.

This question generated many commonly-used sustainable forestry words

and phrases including biodiversity, economics, society, viability, acceptability, use,
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forests for the 21st century, on-going, long-term, and current and future generations.

Several familiar forestry terms also came up: multiple use, sustained yield,

allowable cut, ecosystem management, conservation, ecologically and

economically sound, renewable, forest practices, and structural diversity.

Some of the more unique words and phrases generated include: baseline,

progress, change, scales, complex, gauge, manner, wise, trendy, compromising,

responsible forestry, and global and local context. These responses illustrated

increased awareness and deepened understanding of the topic. Appendix E includes

a summary of responses to this question.

Other Learning Measures

One of the open-ended questions on the post-tour evaluation asked

participants how their definition of sustainable forestry changed after the tour.

Responses from the virtual tour tended to be more brief than field tour responses,

but the quality of the content was comparable. Three patterns appeared in the

responses.

The first pattern of responses indicated that after the tour, participants were

aware of a greater number of sustainability considerations. 33% of the virtual tour

participants and 50% of the field tour participants responded in this manner An

example of a response in this category is, "it's much more complex than I

previously thought."
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The second theme in the responses was that the tour clarified specifics

about sustainability. One participant wrote that the "website explains much better

areas in which I have been struggling to explain to the public regarding SF1." This

category of responses included 20% from the virtual tour and 14% from the field

tour.

The remainder of the participants said that their definition of sustainable

forestry had not changed significantly as a result of the tour. 47% of the responses

from the virtual tour and 36% from the field tour fit into this category. Most

commented that this was due to the fact that they were already familiar with the

concept.

Descriptions of Indicators

The final open-ended evaluation question about learning asked participants

to describe an indicator for each of the three aspects of sustainability. It

corresponds to the learning outcome that participants will be able to describe the

Montreal Criteria and Indicators. All of the indicators described correctly matched

the corresponding aspect of sustainability. Responses from the virtual tour were

longer and slightly more detailed than responses from the field tour. This could

have been because virtual tour participants were inside sitting at tables, instead of

riding back to campus in a van, while filling out the evaluations. The content

quality was similar between the two sets of responses. We did not receive any
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responses that were unusual or unanticipated. Tables 2-4 list example descriptions

from the two tours. Appendix F includes a list of the responses to this question.

Table 2. Examples of participants' descriptions of ecological indicators
(field n=18 , virtual n=1 1).

From the virtual tour:
"biodiversity"
"sensitivity to endangered species"
"forest type relative to total forest area"
"amount of plants now compared to historic variability"

From the field tour:
"biological diversity"
"amount of forest in seral stages"
"amount of carbon sequestered"
"area and percent of forest land with significant soil erosion"

Table 3. Examples of participants' descriptions of social indicators (field
n= 18 ,virtual n= 11).

From the virtual tour:
"recycling" and "recreation"
"finding common ground"
"water quality"
"recreation"

From the field tour:
"consumption"
"recreation"
"society's use and satisfaction of the forests"
"public acceptance and of management"



Table 4. Examples of participants' descriptions of economic indicators
(field n=18 , virtual n=ll).

From the virtual tour:
"productivity"
"value and volume of wood products"
"can a forest operation pay for itself'
"supply and use of non-wood products"

From the field tour:
"paying bills and taxes"
"stand volume"
"policies that allow economic use of the forest"
"balancing growth and cut"

Unanticipated Outcomes Related to Learning Assessment

Interestingly, the majority of participants said they preferred learning a new

forestry concept by seeing it demonstrated on a tour, but the learning assessment

indicated no significant difference between groups of gain scores. We expected to

see more correlation between participants' preferred learning style and learning

assessment gain scores.

Comparison of Learning Assessment and Demographics

Using Chi Squared tests and a significance level of p = 0.00 1, we looked for

potential relationships between the demographic characteristics of participants and

the results of the learning assessment. The tests did not show any significant

correlations as all of the p-values were larger than 0.001. Table 5 lists the p-values

for these tests. "Level of interest" came closest to being significant at 0.01. The
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lack of correlation between the demographic factors and overall test scores

indicates that these specific demographic factors do not influence whether a person

will learn more effectively from the virtual or field tour. This might change with

future repetitions of the evaluation or with larger sample size.

Table 5. P-values from Chi Squared tests comparing learning and
demographics.

One final multiple-choice question from the evaluation is illustrated in

Figure 20. Of the 14 respondents from the virtual tour 38% learned more, 38%

learned about the same, and 23% said they learned less than in other tours. There

were 21 respondents from the field tour. 51% indicated that they learned more and

49% indicated that they learned about the same.

Demographic Factor p-value
Awareness in sustainable forestry 4.40
Interest in sustainable forestry 0.01
Forestry experience 0.53
Primary employment 0.42
Currently a student 4.09
Preferred learning style 2.67

Comparison with Other Tours



Do you feel that you learned more, about the same, or less from this tour
as compared to other tours you have taken?

a. More b. About the same c. Less

Figure 20. The multiple-choice question that addressed perceived
learning.

There are many potential reasons why 23% of the virtual tour participants

felt they learned less from the virtual tour than from other field tours that they had

taken. One possibility is that the virtual tour contains more content than the average

field tour. Participants commented that they did not have time to read all of the

information in one setting. They were also still becoming familiar with the

computer technology and the virtual tour webpage organization.

EXPERIENCE ASSES SMENT

Assessment of Aspects Common to Both Tours

In addition to the learning assessment, we measured participants' responses

to the overall experience. We asked for their opinions of several different aspects of

the tour. The majority of the questions were the same for both tours. The response

distributions for these questions are summarized in Tables 6 and 7. Field tour

percentages are coded "F" and virtual tour percentages are coded "V." Ratings for
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the two tours were almost identical for some aspects such as "tour location" and

"amount of distractions."

Table 6. Distributions of experience ratings for six aspects common to both tours.

Please rate your level of satisfaction with each of the following:

58

Tour (n)
Low

1 2
Med.

3 4

No
Basis for

High Opinion

5 N

Tour Location F (21) 43% 57%
V (12) 50% 50%

Access to
Additional info. F (20) 10% 40% 35% 15%

V (14) 21% 29% 50%

Interaction
With others F (21) 29% 33% 38%

V (11) 55% 36% 9%

Amount of
Distractions F (21) 19% 9% 39% 19% 14%

V (14) 29% 7% 22% 21% 21%

Quality of
Info. Presented F (21) 9% 43% 48%

V (14) 50% 50%

Manner in
Which it was
Presented F (20) 10% 35% 55%

V (14) 50% 50%
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For other aspects, the two tours varied. An example of this is the responses

to "How well could you hear what was being said," as shown in Table 7. The

majority of field tour participants rated this aspect with a "5" while the majority of

virtual tour participants rated it as a "3" or below. The virtual tour ratings most

likely reflect the trouble participants had with computer volume.

Table 7. Distributions of experience ratings for four more aspects common to both
tours.

How well could you

How much did you...

Tour (n)

No
Not Very Basis for
Much Some Much Opinion

1 2 3 4 5 N

Learn from
The tour F (21) 33% 48% 19%

V (14) 29% 50% 21%

Tour (n)

Not
Well

1 2
Ok

3 4

Very
Well
5

No
Basis for
Opinion
N

See what was
being presented? F (21)

V (14)

Hear what was
being said? F (21)

V (13)

Understand
what was being
presented? F (21)

V (14)

38% 8%

10%
29%

23%

14%
21%

38%
36%

29%
8%

34%
29%

52%
35%

71%
23%

52%
50%
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Virtual Tour Experience Assessment

Some evaluation questions were unique to the virtual tour. We asked virtual

tour participants how well they could navigate the webpage and how useful the

video clips, audio clips, and text were for learning. The distributions of their

responses are shown in Table 8. Audio rated lower in many cases because of the

trouble participants had adjusting computer volume. All four factors mainly

received high ratings of 4 and 5. Three people did not view the video and audio

clips due to problems with the QuickTime software. They chose to remain at their

original computer and respond with "no basis for opinion."

Table 8. Distributions of experience ratings for four aspects of the virtual tour.

How useful were the following for learning?

We asked two additional rating questions that were specific to the virtual

tour. The questions, along with the distributions of their ratings are presented in

(n)

Not
Very

1 2
Somewhat

3 4
Very
5

No
Basis for
Opinion
N

The video clips

The audio clips

The text

The computer
technology

(13)

(13)

(13)

(13)

8% 8%

8%

8%

8%

8%

54%

45%

31%

54%

15%

8%

61%

38%

23%

23%



Table 9. Responses were fairly evenly distributed across the scale of 1-5. Several

participants indicated that they were not able to navigate the website well. Others

missed asking questions of the tour guides. These ratings suggest potential

improvements that could be made to the virtual tour.

Table 9. Distributions of responses for navigating the virtual tour webpage.

How well could you

Navigate through the
webpage?

How much did you...

Enjoy that the tour
was self-guided?

Miss asking questions
questions of the tour
guides?
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Advantages and Disadvantages of Virtual Tours

Virtual tour participants identified several advantages and disadvantages of

virtual tours for us. Many of the responses to these questions supported advantages

Not
Well Ok

Very
Well

No
Basis for
Opinion

(n) 1 2 3 4 5 N

(14) 14% 14% 29% 43%

No
Not Very Basis for
Much Some Much Opinion

(n) 1 2 3 4 5 N

(14) 7% 14% 36% 43%

(14) 14% 14% 30% 21% 21%
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and disadvantages identified in previous research. Participants identified several

advantages. We grouped them into the categories shown in Table 10. The response

rate percentages do not add up to 100% as participants listed multiple advantages.

Individual responses are available in Appendix G.

Table 10. Advantages of virtual tours, as identified by tour participants (n14).

Response Rate Advantage
50% Work at pace
29% Avoid inclement weather
29% Access additional information
29% Can return to tour stops
21% Can be viewed anywhere
7% Cover more ground, faster
7% Cover more content
7% Reach new audiences

Disadvantages identified by virtual tour participants were identified in

related literature as key challenges associated with online learning. We organized

the responses by theme, as we did for the advantages. The summary of responses is

listed in Table 11 and a full list of individual responses in included as Appendix H.

The percentages in the table do not add up to 100% as participants also listed

multiple disadvantages. Several of the identified disadvantages regard virtual tour

design rather than the experience in general.



Table 11. Disadvantages of virtual tours, identified by tour participants (n14).

Response Rate Disadvantage
43% Unable to ask questions
21% Not the same as being on location
21% PC requirements
21% Too abstract
14% No interaction with other tour-goers
14% Computer skill requirements
7% Confusing navigation
7% Too much content for one sefting

Field Tour Experience Assessment

For the rating questions unique to the field tour, the participants rated their

level of satisfaction with the use of time at and between tour stops. They also

responded to how useful the handouts and visual aids were for learning, and how

much they enjoyed the tour. The distribution of responses for these questions is

displayed in Table 12. All except for one field tour participant indicated that they

enjoyed the tour, giving it a rating of 4 or 5.
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Please rate your level of satisfaction with each of the following: No
Basis for

Low Med. High Opinion
(n) 1 2 3 4 5 N

Useoftimeatthetourstop (21) 5% 5% 19% 38% 33%

Use of time between stops (21) 5% 5% 38% 14% 29% 9%

How useful were the following for learning: No
Basis for

Not very Somewhat Very Opinion
(n) 1 2 3 4 5 N

The visual aids (21) 5% 19% 19% 24% 28% 5%

The handouts (21) 24% 38% 38%

How much did you... No
Not Very Basis for
Much Some Much Opinion

(n) 1 2 3 4 5 N

Enjoy the tour (21) 5% 52% 43%

The use of time at and between tour stops received several ratings of 1-3.

This suggests that people would have made changes to the pace of the tour. This

problem is eliminated with the self-paced aspect of the virtual tour. Several

participants also rated the visual aids and handouts with a 1-3, indicating other

changes that they would make. Their virtual tour counterparts had access to a

greater variety of visual aids and additional information.
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Table 12. Distributions of experience ratings for four questions regarding the field
tour.
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Overall Experience Ratings by Tour Type

Ratings of the tour aspects were summed to create an overall experience

rating from each individual participant. Then, we compared the distribution of

overall experience ratings for both tours using a Wilcoxon Rank Sum test and a

significance level of p=O.001. We found that there was no significant difference

between the overall experience ratings for the virtual and field tours (p-value =

0.44).

Other Experience Measures

On the evaluation form we also included several questions pertaining to

learning that were not associated with the pre-test. One multiple-choice question,

illustrated in Figure 21, asked participants whether their interest level in sustainable

forestry changed "not much," "some," or "greatly" as a result of the tour. The

frequencies of responses to this question are shown in Figure 22. Fifty percent of

both groups responded that their interest had changed "some," while almost 30% of

both groups said "not much." Interest levels were high to begin with in both

groups, so it was not very surprising that this did not change much as a result of the

tour.



As a result of participating in this tour, how has your interest in sustainable forestry
changed?

a. Not much b. Some c. Greatly

Figure 21. Multiple-choice question regarding change in interest.

Figure 22. How participants' interest in sustainable
forestry changed (field n=21, virtual n=14).

We also asked an open-ended question on the post-tour evaluation for both

tours that stated, "Will you give more consideration to sustainability when making

future decisions? Why/not?" For the virtual tour 61% responded yes. Of the yes

responses one was "for the future," three indicated that they were now "more

aware," and four listed specific reasons pertaining to the Montreal Criteria and

Indicators. One of these participants wrote, "yes, because we now know that there

are reasons to try for sustainability." And, 39% responded "no." Three of these

participants indicated that they "already do enough." This response is illustrated by
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one participant who said that sustainability is "already ingrained in my professional

ethic." And, the other two participants who responded "no" were "not sure" why.

Field tour responses were similar. 86% indicated "yes." Eight indicated that

they are now "more aware," two cited "future generations," three mentioned the

"environment," and two felt this was important because they are private

landowners. One participant explained, "because of the importance in the big

picture." 14% of field tour participants responded with "no, not much" without

giving reasons.

Comparison of Overall Experience Ratings and Demographics

We used Chi Squared tests to compare the demographic factors to the

overall experience ratings and found no significant covariance when comparing

them to a significance level of p=O.001. Table 13 lists the p-values from those tests.

Further research will have to be conducted to identify demographic characteristics

that would potentially influence a person's preference for a particular tour type.

Table 13. P-values for Chi Squared tests comparing experience ratings
and demographics.

Demographic Factor p-value
Awareness in sustainable forestry 0.83
Interest in sustainable forestry 0.75
Forestry experience 1.00
Primary employment 0.69
Currently a student 0.27
Preferred learning style 0.39
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Unanticipated Outcomes Related to the Tour Experience

After the field tour, one of the people who participated in both tours

suggested offering a virtual tour as part of a course, or along with a field tour a few

times before offering a virtual tour by itself. She said that receiving the information

a second time in a different format gave her the opportunity to review and test her

knowledge. Depending on the tour content, this could be an important

consideration.

The week after the virtual tour, she prepared a short report about her

experience with the virtual tour to share with her co-workers. She sent me a copy of

the memo that she wrote. It described the tour content and special technology

features that were incorporated into the website. She also mentioned that the tour

highlighted personal responsibilities for her such as the impact her daily commute

has on carbon cycles.

The memo also included a discussion of two potential applications for

virtual tours. She noted that the virtual tour could be used as a learning tool for

people who do not have forestry backgrounds. And, that they could play a role in

building a conmion level of understanding among community members about

forest policies was another application she mentioned.
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Additional Comments

There was space at the end of the evaluation forms for participants to share

additional comments. We received several ideas for improving both the virtual and

the field tours. The virtual tour participants kept track of edits and revisions that

were needed in the website. They listed typographical errors, links that did not

work properly, photos that did not appear on the page as they should have, and

pieces of text that could be reworded. Participants also indicated what links they

appreciated, where the flow in the text was inconsistent, and when larger text

would have been helpful.

The additional comments from the field tour participants fell into six

categories: comments about the speakers, tour content, tour process, group

interaction, additional references, and comparisons to the virtual tour (from

individuals who participated in both tours). Participants commented that the

speakers were "very interesting", that they "provided good food for thought," and

that they "learned a lot from them". They noted that the "focus of this tour was

much different from others," that it was a "difficult topic to put your hands on," and

that we "need continued discussion on this topic." Participants felt that the tour

guide did a "great job connecting the info back to the indicators." They also wanted

more materials about the research that was referenced during the tour.



DEMOGRAPHIC RESPONSES

Awareness and Interest

From participants' intent focus on the virtual tour and the questions that

they asked at the field tour, we could tell that people were interested in sustainable

forestry and had varying levels of awareness. We also measured these

characteristics with demographic questions in the pre-tour survey. Participants

rated their levels of awareness and interest in sustainable forestry on a scale of 1-5

(l=low, 3=med, 5=high). The distributions of responses are shown in Figures 23

and 24. The majority of both groups rated their level of awareness as "3" or higher.

Over 70% of both groups rated their level of interest in sustainable forestry as a

"5." These responses are similar to what we expected to see since continuing

education is voluntary.
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Figure 23. Levels of awareness about sustainable
forestry (field n=13, virtual n=14).
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Figure 24. Levels of interest in sustainable forestry
(field n13, virtual n=14).

Internet Access

Virtual tour participants answered multiple-choice questions about how

often they access information from the Internet. We found that 79% of the

participants access it daily, 14% access it weekly, and 7% access it "a few times a

year." The next question asked where they primarily access it and what type of an

Internet connection they have at that location. We found that the participants

primarily access it at work (79%), at school (14%), or at the library (7%). At these

locations 92% of the participants have a network connection, while 8% have a

cable modem. None of the participants access the Internet primarily from home.

Forestry Experience

The next demographic question is illustrated in Figure 25. It asked

participants to describe their forestry experience. Participants were allowed to
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check all responses that applied to them. The results are shown in Figure 26. Six

field tour participants responded that they manage forests, four of which do so for a

living and two as a hobby. Of the nine virtual tour participants who said they

managed forests, five do so for a living and four as a hobby.

What is your forestry experience? (check all that apply)

I... Manage forests Teach forestry

Study forestry Have an interest in forestry

If you manage forests,

Is it for a living? or as a hobby?

How many acres are you responsible for at work? And at home?

Figure 25. Demographic question regarding forestry experience and forest
management.



Figure 26. Association with forestry (field n=14, virtual
n=14).

Primary Employment

Figure 27 displays the next question that asked where participants were

primarily employed. Response frequencies for this question are illustrated in Figure

28. OSU employed the majority of the participants from the field and virtual tours,

42% and 43% respectively. 25% of participants from the field tour and 29% from

the virtual tour were employed by a government agency. Private industry employed

17% of the field tour participants and 14% of the virtual tour participants. The

remaining participants were self-employed or retired. We did not have any tour

participants who were employed by non-profit organizations.
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Where are you primarily employed?

Government agency Private Industry

Non-profit Organization Self-Employed

Retired Other

Figure 27. Demographic question regarding type of employment.

0

.01
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Agency Industry Non-

Profit
Self Retired OSU

Field

Virtual

Figure 28. Distributions of responses about employment (field
n=12, virtual n=14).

Student Status

We also surveyed the participants to determine how many of them were

students. For the participants who were students, we asked whether they were

undergraduate or graduate students. Students comprised 14% of the virtual tour

group and 50% of the field tour group. All of the students at the virtual tour and

71% of the students at the field tour were graduate students. The remaining
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students at the field tour were undergraduates. All of the students were from

Oregon State University.

Preferred Learning Style

The final demographic question displayed in Figure 29, asked participants

about their preferred learning style. The frequencies of responses for this question

are displayed in Figure 30. Four or fewer participants from each tour preferred

"hearing the concept described," or "reading about it in a publication." Only two

virtual tour participants preferred "reading about it on the computer," while none of

the field tour participants preferred that method. The majority of participants from

both tours selected "seeing a demonstration of it during a tour."

When learning a new forestry concept, what method works best for you?

Hearing someone describe the concept to you

Reading about it in a publication

Reading about it on the computer

Seeing a demonstration of it during a tour

Figure 29. Demographic question about preferred learning style.
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Figure 30. Distribution of preferred learning styles
(field n=14, virtual n=14).

Summary of Demographics

The demographic frequencies of the two groups were surprisingly similar.

Since the number of participants was small, we did not compare demographic

categories for significant differences. Instead, we compared the overall

demographics between the two tour groups using a Wilcoxon Rank Sum test. We

found that there was not a significant difference between the demographic

characteristics of people attending the virtual and field tours (p-value = 1.0).

SUMMARY OF RESULTS

In the learning assessment portion of this evaluation we measured

participants' achievement of five short-term learning outcomes. Our first method of

measurement was analyzing gain scores from corresponding pre-tests and post-
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tests. The second method was analyzing participants' responses to additional

multiple-choice, rating and open-ended evaluation questions.

Participants demonstrated mixed success in achieving these learning

outcomes based on post-test results. Some of the learning outcomes, such as being

able to describe sustainable forestry and the Montreal Indicators, were achieved by

all participants. Other outcomes, such as being able to identify the forest types to

which the Montreal Criteria and Indicators apply were achieved by some

participants, but not others.

To measure progress toward achieving the outcomes, we looked at gain

scores on the test questions. Gain scores were distributed across a range that

included some decrease, scores that remained constant, and a slight increase. While

participants did not achieve all five of the learning outcomes, results of the gain

score comparison indicate that comparable amounts of learning occurred as a result

of the two tours.

The next portion of the evaluation gathered participants' ratings for several

aspects of the tour experience. The majority of the aspects of both tours received

favorable ratings of 4 or 5. Aspects that did not receive high ratings indicate

opportunities for improving the tours next time they are offered. These included the

navigation, sound, and a means of communication from the virtual tour. For the

field tour, the visual aids, handouts, and use of time during the tour could be

improved.
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When overall experience ratings from the virtual and field tours were

compared statistically, there was not a significant difference. Participants found

equivalent enjoyment from both experiences. They also suggested improvements

for a comparable number of aspects for the two tours. The results of the statistical

test were supported by participants' responses to the additional multiple-choice and

open-ended experience evaluation questions. The experience portion of the

evaluation suggests that the virtual tour experience is comparable to the field tour

experience. By our measures, it appears that a virtual tour can be an effective

substitute for a field tour as an educational event.



CONCLUSIONS

"Effective communication and availability of the instructor are still
an integral part of a successful class experience regardless of delivery method."

- Richard C. Ryan, 2000

This evaluation had three specific objectives: 1) to determine how well the

virtual and field tours met the established educational objectives, 2) to measure the

level of acceptability of the tours as rated by forestry professionals and 3) to

explore unanticipated outcomes of the tours. From the learning assessment, we

concluded that a virtual tour can be a comparable alternative to a forestry field tour

as an educational experience. Participants' ratings of several aspects of the virtual

and field tours were also comparable, strengthening our conclusion. We identified

several potential advantages and disadvantages of educational virtual tours. And

finally, we discovered several opportunities for future research.

While our sample size was small and the scope of the evaluation was

limited, we arrived at comparable results to those of similar evaluations. Virtual

tours look to be promising additions for continuing forestry education programs.

They are currently receiving much attention in adult education, higher education,

and natural resource education circles. People are questioning whether online

educational programs will completely replace traditional classroom education.

79



80

Both current literature and participant feedback from the virtual and field

tours suggest that this will not be the case. Rather, online learning opportunities

such as virtual tours will take their place in the array of instructional designs as

new, technology-enhanced options. They offer advantages and disadvantages as do

other instructional designs. Ryan (2000) concludes that "not all content may be

suitable for online delivery." Online educational programs need to be developed

carefully based on the learning needs and characteristics of the intended audience.

Asking an audience to describe their learning needs is not always enough.

On the pre-tour surveys, tour participants said they preferred to learn by seeing

something demonstrated at a tour, however, their learning assessment scores

demonstrated that their learning from the virtual and field tours were comparable.

These results suggest that ability to learn from a virtual tour does not necessarily

correspond to preferred learning styles. It also indicates that online learning may be

applicable to a broad range of learning styles.

Overall, this evaluation indicates that "Regardless of the delivery method,

issues of quality are the same" (Ryan 2000). Designing effective online virtual

tours incorporates many of the same principles that apply to designing traditional

forestry field tours and continuing educational programs in general. If constructed

well, virtual tours can be effective educational experiences and offer a unique

complement to forestry field tours.
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RECOMMENDATIONS

Besides having a clear understanding of the intended audience's learning

needs, we have concluded that it is important to consider the learners' PC features,

computer skills, and Internet access when designing virtual tours. Constructing

simple and well-organized websites, that contain high-quality information and are

quick to download, will increase the success of a virtual tour. Educational website

designers need to add enough technological extras (such as animated graphics and

interactive features) to add interest and make learning fun, without adding so many

that learners are distracted or annoyed.

Incorporating a means of communication with the tour developer and/or

other tour participants was another feature that tour participants recommended.

"Effective communication and availability of the instructor are still an integral part

of a successful class experience regardless of delivery method" (Ryan 2000). Tour

participants also suggested that learners might feel more comfortable attending in

virtual tours along with field tours, or included within existing continuing

education courses, initially before transitioning to "stand-alone" virtual tours. The

virtual tour could also be viewed as an introduction before taking a field tour.

These suggestions were also identified in recent literature about similar evaluations

of online education.
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FUTURE RESEARCH

Several opportunities for future research were identified from this

evaluation. These include exploring the relationship between adults' preferred

learning styles and successful online learning and developing other methods for

effectively assessing online learning and satisfaction with virtual tour experiences.

Future research could also focus on comparing methods for incorporating means of

synchronous and/or asynchronous communication into virtual tour websites to

allow for desired interaction.
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Appendix A. Virtual Tour Survey

Sustainable Forestry Virtual Tour Survey

You are about to participate in a tour about sustainable forestry. Your answers to the following
questions will help us understand how familiar you are with the principles of sustainable forestry
and your background.

Please circle the number that best represents your response to the following questions.

What are some of words/phrases you would use to describe sustainable forestry?

Multiple Choice Questions

The following questions are about the information we will cover in today's tour. Please
answer the questions to the best of your knowledge. And, don't worry - we don't expect you to
already know the answers. If you are not reasonably sure about an answer, please circle the answer
that you think is correct and also circle "uncertain."

5. What are the 3 sides of the sustainability triangle? (Circle three)

a. Ecology b. Endangered Species c. Policy

d. Society e. Economics f. Uncertain
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Before participating in this tour.

No
Basis for

Low Med. High Opinion
1. My awareness about the principles of

sustainable forestry is: 1 2 3 4 5 N

2. My interest in sustainable forestry is: 1 2 3 4 5 N

Short Answer Question



Appendix A. Virtual Tour Survey (continued)

The Montreal Criteria and Indicators apply to what type of forest? (circle all that apply)

a. Boreal (northern) b. Tropical c. Temperate d. Uncertain

How many Montreal Criteria are there?

a.3 b.7 c. 12 d. Uncertain

How much carbon do the trees at McDonald-Dunn Forest sequester (collect from the atmosphere
and store) as compared to the amount of carbon OSU produces?

a. More b. About the same c. Less d. Uncertain

How much wood and paper could McDonald-Dunn Forest provide as compared to the amount of
wood and paper that Corvallis needs?

a. More b. About the same c. Less d. Uncertain

About what percentage of the wood waste in Oregon is currently being recycled?
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a. 27% b. 57% c. 77% d. Uncertain

11. What partial harvest technique did a survey show that McDonald-Dunn Forest neighbors prefer?

a. Two-storied stands b. Patch cuts c. Thinnings d. Uncertain

Personal background information

The following questions will help us gain a better understanding of our audience. It will
also help us determine which type of forestry tour works best for which type of audience. Your
answers will be reported as general statistics and will be used to explain the results of this tour
evaluation.



Appendix A. Virtual Tour Survey (continued)

What is your forestry experience? (check all that apply)
I... Manage forests Teach forestry

Study forestry in school Have an interest in forestry

If you manage forests,
is it for a living? or as a hobby?

How many acres are you responsible for at work? and at home?

Where are you primarily employed?
Government agency Private industry
Non-profit Organization Self-Employed

Retired Other

Are you currently a student? Yes No

If so, are you an undergraduate student? A graduate student?

When learning a new forestry concept, what method works best for you?
Hearing someone describe the concept to you
Reading about it in a publication
Reading about it on the computer
Seeing a demonstration of it during a tour

How often do you access information on the internet?

Daily Weekly Monthly A few times a year Never

If you use the internet, where do you primarily access it?
At home At work_At school Other (please specify)

What type of internet connection do you have at that location?
Cable Modem Dial-up Modem DSL Network

Thank you and enjoy the tour!
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Appendix B. Field Tour Survey

Sustainable Forestry Tour Survey

You are about to participate in a tour about sustainable forestry. Your answers to the

following questions will help us understand how familiar you are with the principles of sustainable

forestry and your background.

Please circle the number that best represents your response to the following questions.

What are some of words/phrases you would use to describe sustainable forestry?

Multiple Choice Questions

The following questions are about the information we will cover in today's tour. Please
answer the questions to the best of your knowledge. And, don't worry - we don't expect you to
already kiiow the answers. If you are not reasonably sure about an answer, please circle the answer
that you think is correct and also circle "uncertain."

5. What are the 3 sides of the sustainability triangle? (Circle three)

a. Ecology b. Endangered Species c. Policy

d. Society e. Economics f. Uncertain

90

Before participating in this tour.

No
Basis for

Low Med. High Opinion
1. My awareness about the principles of

sustainable forestry is: 1 2 3 4 5 N

2. My interest in sustainable forestry is: 1 2 3 4 5 N

Short Answer Question



Appendix B. Field Tour Survey (continued)

6. The Montreal Criteria and Indicators apply to what type of forest? (circle all that apply)

b. Boreal (northern) b. Tropical c. Temperate d. Uncertain

7. How many Montreal Criteria are there?

a.3 b.7 c. 12 d. Uncertain

8. How much carbon do the trees at McDonald-Dunn Forest sequester (collect from the atmosphere
and store) as compared to the amount of carbon OSU produces?

a. More b. About the same c. Less d. Uncertain

9. How much wood and paper could McDonald-Dunn Forest provide as compared to the amount of
wood and paper that Corvallis needs?

b. More b. About the same c. Less d. Uncertain

10. About what percentage of the wood waste in Oregon is currently being recycled?

b. 27% b. 57% c. 77% d. Uncertain

11. What partial harvest technique did a survey show that McDonald-Dunn Forest neighbors prefer?

b. Two-storied stands b. Patch cuts c. Thinnings d. Uncertain
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Appendix B. Field Tour Survey (continued)

Personal background information

The following questions will help us gain a better understanding of our audience. It will
also help us determine which type of forestry tour works best for which type of audience. Your
answers will be reported as general statistics and will be used to explain the results of this tour
evaluation.

What is your forestry experience? (check all that apply)

I... Manage forests Teach forestry

Study forestry in school Have an interest in forestry

If you manage forests,

is it for a living? or as a hobby?

How many acres are you responsible for at work? and at home?

Where are you primarily employed?

Government agency Private industry

Non-profit Organization Self-Employed

Retired Other

Are you currently a student? Yes

If so, are you an undergraduate student? A graduate student?

When learning a new forestry concept, what method works best for you?

Hearing someone describe the concept to you

Reading about it in a publication

Reading about it on the computer

Seeing a demonstration of it during a tour

No

Thank you and enjoy the tour!
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Appendix C. Virtual tour evaluation

Sustainable Forestry Virtual Tour Evaluation

You just participated in a tour that illustrated and discussed the principles of sustainable

forestry. Please answer the following questions about the tour experience. Your answers to the

following questions will assist us in evaluating the effectiveness of this tour as a learning tool.

During the tour

Please rate your level of satisfaction with each of the following:
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No
Basis for

Low Med. High Opinion

1. Tour location 1 2 3 4 5 N

2. Ability to access additional information 1 2 3 4 5 N

3. Amount of interaction with other people 1 2 3 4 5 N

4. Amount of distractions 1 2 3 4 5 N

5. Amount of information presented 1 2 3 4 5 N

6. Quality of information presented 1 2 3 4 5 N

7. Manner in which it was presented 1 2 3 4 5 N

How well could you...
No

Not Very Basis for
Well Ok Well Opinion

8. See what was being presented? 1 2 3 4 5 N

9. Hear what was being said? 1 2 3 4 5 N

10. Understand the material? 1 2 3 4 5 N

11. Navigate through the webpage? 1 2 3 4 5 N



Appendix C. Virtual tour evaluation (continued)

After the tour

As a result of participating in this tour, how has your interest in sustainable forestry changed?

a. Not much b. Some c. Greatly

Short Answer Questions

What are some words/phrases that you would use to describe sustainable forestry?

How has your defmition of sustainable forestry changed after today's tour?

Will you give more consideration to sustainability when making future decisions? Why or why

not?

Multiple Choice Questions

What are the 3 sides of the sustainability triangle? (Circle three)

a. Ecology b. Endangered Species c. Policy

d. Society e. Economics f. Uncertain

The Montreal Criteria and Indicators apply to what type of forest? (circle all that apply)

c. Boreal (northern) b. Tropical c. Temperate d. Uncertain

How many Montreal Criteria are there?

a. 3 b.7 c. 12 d. Uncertain
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Appendix C. Virtual tour evaluation (continued)

19. How much carbon do the trees at McDonald-Dunn Forest sequester (collect from the atmosphere
and store) as compared to the amount of carbon OSU produces?

a. More b. About the same c. Less d. Uncertain
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How much wood and paper does McDonald-Dunn Forest provide as compared to the amount of
wood and paper that Corvallis needs?

c. More b. About the same c. Less d. Uncertain

About what percentage of the wood waste in Oregon is currently being recycled?

c. 27% b. 57% c. 77% d. Uncertain

What partial harvest technique did a survey show that McDonald-Dunn Forest neighbors prefer?

c. Two-storied stands b. Patch cuts c. Thinnings d. Uncertain

Please describe an indicator for each of the following aspects of sustainability.

Ecological

Societal

Economic



Appendix C. Virtual tour evaluation (continued)

How useful were the following for learning?

Do you feel that you learned more, about the same, or less from this tour as compared to other
tours you have taken?

a. More b. About the same c. Less
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No
Basis for

Not very Somewhat Very Opinion

24. The handouts 1 2 3 4 5 N

25. The video clips 1 2 3 4 5 N

26. The audio clips 1 2 3 4 5 N

27.Thetext 1 2 3 4 5 N

28. The computer technology 1 2 3 4 5 N

How much did you...
No

Not Very Basis for
Much Some Much Opinion

29. Learn from the tour? 1 2 3 4 5 N

30. Enjoy that it was a self-guided tour? 1 2 3 4 5 N

31. Miss asking questions of tour guides? 1 2 3 4 5 N



Appendix C. Virtual tour evaluation (continued)

What is an advantage of a virtual tour?

What is a disadvantage of a virtual tour?

If you have additional comments about the tour, please write them on the back of this page.

Thank you for your participation in this tour and evaluation!
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Appendix B. Field tour evaluation

Sustainable Forestry Field Tour Evaluation

You just participated in a tour that illustrated and discussed the principles of sustainable

forestry. Please answer the following questions about the tour experience. Your answers to the

following questions will assist us in evaluating the effectiveness of this tour as a learning tool.

During the tour

Please rate your level of satisfaction with each of the following:
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No
Basis for

Low Med. High Opinion

Tour location 1 2 3 4 5 N

2. Use of time at the tour stops 1 2 3 4 5 N

3. Use of the time between stops 1 2 3 4 5 N

4. Ability to access additional information 1 2 3 4 5 N

5. Amount of interaction with other people 1 2 3 4 5 N

6. Amount of distractions 1 2 3 4 5 N

7. Amount of information presented 1 2 3 4 5 N

8. Quality of information presented 1 2 3 4 5 N

9. Manner in which it was presented 1 2 3 4 5 N

How well could you...
No

Not Very Basis for
Well Ok Well Opinion

10. See what was being presented? 1 2 3 4 5 N

11. Hear what was being said? 1 2 3 4 5 N

12. Understand the material? 1 2 3 4 5 N



Appendix D. Field tour evaluation (continued)

After the tour

After participating in this tour, how has your interest in sustainable forestry changed?

a. Not much b. Some c. Greatly

Short Answer Questions

What are some words/phrases that you would use to describe sustainable forestry?

How has your definition of sustainable forestry changed after today's tour?

Will you give more consideration to sustainability when making future decisions? Why or why

not?

Multiple Choice Questions

What are the 3 sides of the sustainability triangle? (Circle three)

a. Ecology b. Endangered Species c. Policy

d. Society e. Economics f. Uncertain
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Appendix D. Field tour evaluation (continued)

The Montreal Criteria and Indicators apply to what type of forest? (circle all that apply)

d. Boreal (northern) b. Tropical c. Temperate d. Uncertain

How many Montreal Criteria are there?

a. 3 b. 7 c. 12 d. Uncertain

How much carbon do the trees at McDonald-Dunn Forest sequester (collect from the atmosphere
and store) as compared to the amount of carbon OSU produces?

a. More b. About the same c. Less d. Uncertain

How much wood and paper does McDonald-Dunn Forest provide as compared to the amount of
wood and paper that Corvallis needs?

d. More b. About the same c. Less d. Uncertain

About what percentage of the wood waste in Oregon is currently being recycled?

d. 27% b. 57% c. 77% d. Uncertain

What partial harvest technique did a survey show that McDonald-Dunn Forest neighbors prefer?

d. Two-storied stands b. Patch cuts c. Thinnings d. Uncertain
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Appendix D. Field tour evaluation (continued)

Please describe an indicator for each of the following aspects of sustainability.

Ecological

Societal

Economic

How useful were the following for learning? No
Basis for

Not very Somewhat Very Opinion

The visual aids 1 2 3 4 5 N

The handouts 1 2 3 4 5 N

How much did you...
No

Not Very Basis for
Much Some Much Opinion

Learn from the tour? 1 2 3 4 5 N

28. Enjoy the tour? 1 2 3 4 5 N
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Appendix D. Field tour evaluation (continued)

29. Do you feel that you learned more, about the same, or less from this tour as compared to other
tours you have taken?

a. More b. About the same c. Less

If you have any additional comments about the tour please write them below:

Thank you for your participation in this tour and evaluation!
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Appendix E. Words and phrases to describe sustainable forestry: summary of
responses

Responses from the Field Tour Pre-Test:

Nouns
Ecology
Economics
Society
Biodiversity (2)
Industry
Wildlife (3)
Concern
Blend
Awareness
Yield / supply
Now
Future
Conditions
Generations
Productive
Needs
Use
Conservation
Ecosystem management
Forest management
Wood products / fiber
Humans

Phrases
Ecologically sound
Economically sound
Productive
Current and Future Generations
Current and Future Conditions
Ecosystem Management
Long term use and conservation
Middle ground
Responsible management
Sustained yield
Biological diversity

Adjectives
Renewable
Responsible
Healthy
Sound
Long-term
Ecological /Environmental (5)
Economical (3)
Social (3)
Sustainable
Continued
Current
Future

Adverbs
Indefmitely

Verbs
Balancing
Continuing
Providing
Managing
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Appendix E. Words and phrases to describe sustainable forestry: summary of
responses (continued)

Responses from the Virtual Tour Pre-Test:

Nouns
Forest practices
Productivity
Variety
Values
Soils
Timber I forest products
Supply
Aesthetics
Generations
Needs
Biodiversity
Forest health
Carbon cycles
Benefits
Institutions
Legal framework
Forestry (2)
Context
Viability
Acceptability
Today
Forestry for the 21st Century
Management
Systems
Perpetuity
Value
Adjectives
Long-term (2)
Biological
Legal
On-going
Cultural
Social (2)
Economic
Environmental (2)
Ecological
Global
Local
Renewable
Continued
Meeting
Compromising
Sustaining
Use (2)

Sensitivity
Long-term
Ecosystem Management
Species (2)
Animals (2)
Use (2)
Time
Forests
Resources (2)
Community
Manner
Trees (2)
Vegetation (3)
Future
Stewardship
Land
Flow
Plants
Diversity
Tomorrow

Wise
Responsible
Trendy
Current
Future
Healthy
Aquatic
Terrestrial
Structural
Horizontal
Vertical
Natural

Adverbs
Economically
Socially

Verbs
Provides (2)

Depleting
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Appendix E. Words and phrases to describe sustainable forestry: summary of
responses (continued)

Responses from the virtual tour pre-test (continued)

Verbs (cont)
Harvest
Replant (2)
Socioeconomic
Phrases
Forest practices
Long tenn productivity
Current and future needs
Current and future generations (2)
Biological diversity
Forest health (2)
Socioeconomic benefits
Legal Framework
On-going supply of wood
Sustaining values
Global and local context
Economic viability (2)
Social acceptability (2)
Environmental sensitivity
Long-term management (2)

Maintaining
Continuing
Having

Species diversity
Continued Use
Without depleting resources
Wise use
Responsible Forestry
Sustain forest products
To have forests in the future
Stewardship of the land
Continued flow of forest products
Structural diversity of vegetation
Ecosystem management
Forestry for the 21St Century
Multiple-Use Management
Human and natural systems
Without imposing future use /
value
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Appendix E. Words and phrases to describe sustainable forestry:
summary of responses (continued)

Responses from the virtual tour post-test:

Nouns Adverbs
Thought Ecologically
Biodiversity (2) Economically
Renewal Socially
Economics Indefmitely
Use
Forest Verbs
Baseline Guage
Progress Sustain
Change Managing
Wildlife (2) Cut
Wood Grow
Soil Provide
Structure
Needs Phrases
Vegetation Seventh generation
Humans Biodiversity (2)
Health Montreal Criteria
Habitat Ecosystem management (2)
Productivity Baseline to gauge progress
Impact Structural diversity
Landscape Long term diversity
Diversity Small and Large scales
Scales Multiple values
Fiber Responsible forest management
Values Economic viability
Commodities Environmental sensitivity

Social acceptance
Adjectives Even-flow harvest
Sound Allowable cut
Complex Provide commodities into perpetuity
Interesting Variable across a large spectrum
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Appendix E. Words and phrases to describe sustainable forestry: summary of
responses (continued)

Responses from the field tour post-test:

Nouns Phrases
Opportunities Future generations
Products No future opportunities forgone
Resources Sustained yield
Aesthetics Forestry for the future
Forestry Long-term productivity
Future (3) Productive capacity
Indicators Forest health (2)
Values Economic base
Society (2) Carbon Storage
Tomorrow Soil and Water quality
Today
Soil
Water
Frameworks
Biodiversity
Habitat
Trees
Vegetation
Use

Adjectives
Sustained
Long-term
Ecological (2)
Economic (2)
Social
Better
Productive
Socioeconomic
Viable
Acceptable
Sensitive
Complex

Adverbs
Economically
Environmentally
Socially

Verbs
Making
Leaving
Taking care
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Appendix F. Descriptions of indicators for the three aspects of sustainability:
summary of responses

Responses from the field tour evaluation:

Ecological
Biological / genetic diversity (9)
Species presence / density / composition (7)
Soil erosion (3)
Carbon sequestration (2)
Amount of forest in seral stages / structures (4)

Social
Water quality
Recreation (5)
Tourism
Consumption (3)
Value
Cultural / spiritual needs
Recreation days (3)
Finding common ground

Interactions with neighbors (2)

Rural vs. urban
Conserve biodiversity
Balance
Criteria 6
Aesthetic values (3)
Public acceptance of management (5)

Economic
Wood volume harvested
Legal framework / policies to support conservation and sustainable management of forests (2)
Rates of return on investment in forest
Paying bills and taxes of land
Incentives to promote management and protection
What is more profitable
Money has to be used to sustain roads
Stand volume (2)
Productivity (2)
Value
Criteria 7 (2)
Productive capacity, sustainable harvest of wood products
Annual wood production, yield (3)
Are forest management practices economically viable over time
Balancing growth and cut
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Appendix F. Descriptions of indicators for the three aspects of sustainability:
summary of responses (continued)

Responses from the virtual tour evaluation:

Ecological
Amount of plants now compared to historic variability
Keeping nature in balance
Biodiversity (3)
Percent area of compacted soils
Forest type relative to total forest area (2)
Productive capacity (2)
Presence of wildlife
Providing habitat
Sensitivity to endangered species
Control of invasives
Soil and water

Socital
Recycling of wood products (2)
Societies wants and needs
Water quality I Riparian management areas
Forest Practice Rules
Old growth reserves (2)
Recreation (2)
Tourism
Keeping population in surrounding areas informed of purpose
Safe practices of management of invasive species

Economic
Supply and use of non-wood products
Can a forest operation pay for itself
Timber production (2)
Harvest volume (2)
Forest growth
Value of wood products
Can the forest be used in a way to support uses intended - harvested enough to allow sunlight for

new trees, still allowing human use for recreation
Balancing production with consumption without decreasing base conditions
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Appendix G. Advantages of a virtual tour: responses from tour participants

Avoid weather, physical location constraints:
Can always work indoors, out of the elements II
IT can be done anytime, anywhere II
Fast - efficient, could see more areas faster III
Don't slip and fall
No steep hills to climb

Allows you to see new places:
Can see places I can't go in person
Opens up other worlds of interest

Allows you to work at own pace (no external time constraints):
Work at own pace III
Can reference later III
On own time II
Can mull over an idea
Can check references as long as I want or need before moving on
Chance to study points of interest longer

Allows tour guides to present more information:
Broad-level look
Professional facts and references
Graphs, Tables, Pictures
Sounds clips from experts
Great photos
Organized
More content than field tours

Could reach new audiences:
People who wouldn't ever take a real tour might take this one, and really

enjoy it

Provides links to other information:
Can reference more specific data on own time
Diverse links to other topics
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Appendix H. Disadvantages of a virtual tour: responses from tour participants

PC requirements:
Need access to a fully-functional PC
Hardware can be limiting

Software requirements:
Had to download QuickTime - wouldn't do that at home
Audio and video only worked some of the time

computer skills:
Need basic computer skills II

Familiarity with web navigation:
Took me too long to figure out how to navigate through site

Not the same as being outside:
Not like being there
No fresh air, elements
can't really see "context" - its abstract

content specific concerns:
Fragmentation section needs to be revised, thought out more thoroughly
Too much information for one sitting

No interaction with tour guides, other tour participants:
I can't ask questions (and for clarification) of my tour guides III
Can't talk to other participants
Missed the interaction with speakers

Suggestion: May want to offer it in combination with a field tour
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