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(ABSTRACT)

An instructional guide for high school science and agricultural education courses was
designed around the topic of integrated pest management (IPM) and the gypsy moth
(Lymantria dispar [L.]) problem in Virginia. Construction of the guide followed three
phases—design, development, and evaluation—of the Instructional Development
Institute (IDI) model of instructional design. Lessons were developed using information
from Virginia agricultural education course competencies, national science standards, a
conceptual model of IPM, and gypsy moth management references and contacts. A
validation panel consisting of two educators and two gypsy moth managers provided a

review of the guide.
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Chapter 1:
Introduction & Literature Review

Education is a key component in integrated pest management (IPM) programs
(Fitzner, 1993), and any number of audiences are targets for educational efforts. High
school level instructors and students, collectively, represent one target audience, reached
through the avenue of formal public education. As such, this audience may be one of the
most appropriate to introduce IPM education through a prepared instructional guide
instructors can use as part of course curricula.

IPM is a system of optimizing effects of pest control measures in an economically
and ecologically sound manner. Optimization is accomplished by using multiple control
tactics in an effort to assure stable crop production and to maintain pest damage below a
level that results in economic loss while minimizing hazards to humans, animals, plants
and the environment (National Research Council, 1991). IPM is multidisciplinary in its
scope but is often regarded as a singular, whole topic. Consequently, some of the more
recently published instructional guides treat IPM as a whole topic which addresses the
subject of pest problems, a decided change from older materials which handle the topic of
IPM in a more accessory manner within the subject of pest control. The scope and depth
of IPM instruction has changed in keeping with the science surrounding it, yet few
instructional guides emphasize social interactions that are important considerations in real
decision-making situations involving IPM. These social interactions, or the human
component, involve many economic, political and environmental factors which contribute

to a more complex understanding of IPM. This added level of complexity may
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complicate efforts to present IPM in a comprehensive yet relevant manner at the high
school level of instruction.

The gypsy moth (Lymantria dispar [L.]) problem is often referred to as a people
problem because it directly affects those living in urban, suburban and rural areas.
Because gypsy moth populations in Virginia affect a diverse public and generate
considerable public interest, gypsy moth management is a good example of how social
factors like economics, politics and the environmental influence IPM decision-making.
Public interest often translates into educational interests; educators in Virginia want to
learn more about gypsy moths and how they can apply new information in their
instruction. While excellent guides exist which provide instruction on gypsy moths
within a general entomology framework, none specifically use the gypsy moth to teach
IPM. Additionally, a secondary-level instructional guide which provides up-to-date
information specifically on the Virginia gypsy moth problem does not currently exist.
Gypsy moth management represents an ideal example for teaching IPM because it
provides a more comprehensive perspective to basic IPM concepts and is a relevant topic

from the standpoint that gypsy moths affect a significant number of Virginians.

Purpose and Objectives of this Study

This study took the form of an instructional development project designed to
provide a supplemental guide to coursework in high school science and agricultural
education in Virginia. The purpose of the project was to design and develop an
instructional guide on IPM, using gypsy moth IPM as an example. The objectives of the

instructional guide were to provide

* instruction on the main concepts of IPM using gypsy moth management as a
model for instructional activities;
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+ aseries of activity-oriented lessons modeling real-life applications and using
case studies;

* historical and background information as well as current, accurate information
on Virginia gypsy moth research and management; and

* suggestions for professional contacts, Internet resources, other instructional
sources, supportive literature, and student project suggestions.

The goal of this study was to address a need for an educational initiative targeted for high
school level audiences and, more generally, to address the need for support and

development of educational efforts in Virginia gypsy moth [PM programs.

IPM Education and Instruction in Public Schools

The Educational Component of IPM Programs

IPM is an important philosophy in agriculture and natural resources management
contexts from the standpoint that the science surrounding it strives not only to
understand ecological systems but also social interactions with these systems. Social
interactions stem from a wide array of environmental, political, and economic interests
and concerns, all of which can present themselves as constraints to IPM practices and add
to the complexity of IPM systems. To provide a link between the biological science and
social influences behind IPM, a comprehensive IPM program contains a well-planned
public awareness and education component tailored to a broad range of audiences
(Fitzner, 1993). Awareness and education provide opportunities for audiences to become

more informed, knowledgeable, and accepting of IPM practices.
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High School Audiences and the Topic of IPM

Whether formal or informal, any number of avenues exist to reach audiences

targeted for IPM awareness and education, and public schools represent one of these
avenues. Public school students are significant from the standpoint that they represent
future consumers, homeowners, voters, and decision-makers. Moreover, they are an
easily targeted group, captured in a formal educational arena. Our public schools are an
obvious place to include IPM education.

Likewise, IPM is an appropriate topic in high school. As an excellent model of
science and scientific applications in agriculture and natural resources management, IPM
fits appropriately in a number of high school courses. Its multidisciplinary nature,
disciplines of which include biology, chemistry, earth science, and mathematics, makes it
a fitting t;)pic in basic and applied science courses. Examples of these courses include
environmental science, biology, and agricultural education courses; a number of
instructional guides for agricultural education courses actually include special sections on

IPM.

Instructional Approaches

Topic Relevancy

Whether the process involves designing and developing materials or teaching, a
basic consideration should address student (learner) needs (Finch & Crunkilton, 1989).
As such, making a topic relevant and interesting to the student is an important priority.
Zipko (1982) emphasized that his greatest successes in teaching came from those
experiences where the subject matter provided individual significance to the student. In
the case of IPM, many students cannot easily relate to its agricultural contexts because

they do not have agricultural backgrounds. What they can more readily understand is an
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experience they have had or likely will have. The gypsy moth is a significant forest and
landscape tree pest that infests approximately one-half of Virginia (Laub & Ravlin, 1993).
Figure 1.1 shows the years when Virginia counties were or are projected to be generally-
infested with gypsy moth populations. Generally-infested means that all life stages (egg,
larva, pupa, adult moth) have been detected, reproducing populations are in the area, and
defoliation is common (USDA Forest Service and Animal & Plant Health Inspection
Service, 1995). As seen from the projections, infestations will occur throughout the entire
state by the year 2010, consequently, many Virginians have experienced or will
experience gypsy moth infestations and participate in local, state and federal management
efforts. Teaching IPM using the gypsy moth problem as a model may reach more
students by providing the relevancy they need to understand and apply general IPM
concepts to other agricultural and natural resource pest management examples as well as

other residential examples.

Using Field Activities and Case Studies to Teach IPM

The nature of gypsy moth management lends itself well to an applied approach to
teaching IPM because it involves a great deal of field work. Managers spend time
sampling for gypsy moths to determine population status and to provide information for
control decisions. The techniques these managers use in field work are well-documented
through agencies like the U.S. Forest Service (USFS), Animal and Plant Health Inspection
Service (APHIS), and the Virginia Department of Agriculture and Consumer Services
(VDACS), and are easily modified for instructional purposes. For example, the
Appalachian Integrated Pest Management (AIPM) gypsy moth project sponsored
development of a series of field exercises for youth groups, in an effort to simulate the

types of work managers did (USFS, 1991). In a more general context, Guthrie (1988)
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ascertained that students should get involved with field experiences because applied
instruction was the most effective way to teach IPM.

Field experiences are ideal, but they are not always practical or realistic in a public
school setting, nor do they present a complete picture of other factors involved with
making pest management decisions in an [PM system. Case studies can fill in the gaps a
field experience alone cannot, and they provide a link to students who cannot participate
in an applied learning situation outside the physical boundaries of the classroom. A case
study as it refers to a teaching methodology is “...a partial, historical, clinical study of a
predicament...” (Wassermann, 1993) that a person or group must confront and resolve.
As part of their jobs in implementing IPM, gypsy moth managers must face a number of
social issues which constrain their management decisions. Drawing from their
experiences, particularly those at the local-level, managers are an exceptional source of
information for creating and documenting cases to use in the classroom.

Using field experiences and case studies within the context of gypsy moth
management is the approach adopted in this study to develop an instructional guide on
IPM. Yet other guides currently exist. Specifically, three published instructional guides
provide a good basis for comparison to other approaches used to teach IPM or to provide

instruction on the gypsy moth. Each is briefly described in the next section.

Review of Existing Instructional Materials on IPM and the Gypsy Moth Problem
The Gypsy Moth in the Classroom

The Gypsy Moth in the Classroom (Mollenhauer, 1990) targets elementary-level
instructors and students, although the material can be modified for secondary-level
classes. This guide is designed to provide basic science instruction to students through

experimentation activities which involve rearing gypsy moths from eggs to adults.
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Twenty separate experimentation activities, all of which have been tested in the
classroom, give the student experience in understanding the gypsy moth life cycle, gypsy
moth control and rearing. Each activity includes a description which specifies learning
objectives and time needed to complete the activity in class. Each activity is supported
with background content for the instructor, transparency masters, lab instructions and

reading material for students.

Entomology for Agricultural Science II Core Curriculum (DeFelice, 1991)

Instructors and students in high school agricultural education courses are the target
groups for this guide on entomology which includes seven lessons: Introduction to
Entomology, Insect Collection, Insect Identification, Control Methods, Chemical Control
Methods, Safe Use of Insecticides, and Integrated Pest Management. IPM is described
within its biological and economic confines and within an agricultural context. Steps in an
IPM plan are outlined.

Instructors and students each have separate instructional guides. The instructor’s
guide outlines lesson competencies, objectives, and teaching procedures. Also included
are transparency and student handout masters; short answer and multiple choice
evaluations; and content references. The student’s guide provides background reading for

each lesson and a glossary of terms.

Legacy of a Pest (Case, Wissmann & Jeffords, 1988)

Instructors and students in grades 5-10 are targeted for this guide on entomology,
ecology, and IPM, all of which are framed within the context of the gypsy moth problem
in Illinois. IPM is described as a comprehensive management plan which includes

considering chemical, biological, and cultural control options in response to economic
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damage. The description also emphasizes the role of decision-making and the types of
decisions involved in IPM.

Each of fifty activities includes an instructional objective, skills and processes
involved in the activity, a vocabulary list, materials and methods for the activity, and a

suggested evaluation.
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Chapter 2:
Methods & Materials

Design and Development of an Instructional Guide
on Integrated Pest Management

The purpose of a model is to bring order and function to a task or problem that
may be ambiguous or complex. In an instructional design, the context of the task or
problem may make one model more appropriate than another. Table 2.1 outlines a
generic instructional design model of five unique steps and associated questions involved
with each step. While the generic model gives a very basic understanding of an
instructional design process, other models serve to elaborate upon the generic steps and to
address particular considerations for a design (i.e. target audiences, instructional content,
media). The Instructional Development Institute (IDI) model (Figure 2.1) outlines
specific tasks within three general phases: defining the instructional problem, developing
an instructional product, evaluating the product. The IDI model takes a linear approach
to a sequence of tasks within and between each phase, making it easier to understand and
follow. Likewise, it is relatively general with respect to the fact that it places no special
constraints on design considerations like target audiences. Because it is easy to follow
and generally adaptable to many design scenarios, the IDI model was adopted for the
design and development process of the IPM Instructional Guide (IPMIG). The next

sections describe the methods used to develop the IPMIG in each IDI phase.
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Table 2.1. Five steps and general questions to be addressed in each step of a
generic instructional design model (Seels & Glasgow, 1990).

General Questions Addressed
Step in Each Step
1. Analysis What is the problem?
Who is the learner?
2. Design What is the specific content?

How are the objectives classified?
How should the content be organized?
What media should be used?

3. Development

4. Implementation

Does the material work in an applied
situation?

5. Evaluation

Are the objectives achieved?
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Analyze
Setting

Identify
Problem

Organize
Management

« Audience

« Conditions

» Relevant
Resources

» Assess Needs

« Establish
Priorities

+ State Problem

» Tasks
+ Responsibilities
« Time Lines

|dentify
Objectives

Specify
Methods

Construct
Prototypes

* Learning
* Instruction
+ Media

+ Terminal (TO)
+ Enabling (EO)

« Instructional
Materials

+ Evaluation
Materials

nalyze

Prototypes Results

mplement
Recycle

» Conduct Tryout « Objectives
+ Collect Evaluation * Methods
« Evaluation

Data
Techniques

* Review
« Decide
* Act

Figure 2.1. Three phases and associated tasks within each phase of the
Instructional Development Institute (IDI) model of instructional

design (Seels & Glasgow, 1990).
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Defining an Instructional Problem

The definition phase involves identifying the instructional problem, determining
an appropriate target audience, and gathering information about the audience

and specific learning conditions and resources unique to it.

The Focus Group as a Tool to Help Identify Target Audiences and Their
Informational Needs as Part of Gypsy Moth IPM Programs

Since the model for development of the IPMIG was the gypsy moth problem in
Virginia, a focus group composed of representatives involved with gypsy moth education
was assembled. The group consisted of a county gypsy moth manager, a county
Extension agent, a state gypsy moth program manager, a high school instructor, a state
IPM specialist, and an education specialist in agricultural education. The group met in
one afternoon session to determine

 the target audiences for gypsy moth IPM programs, and

* methods to deliver informational materials and educational programs.

With regard to the IPMIG, two additional purposes of the focus group discussion were to
verify that high school level instructors and students were a viable audience for gypsy
moth IPM education and to determine the types of information appropriate for this
audience. Appendix 1 is the agenda group members used to structure the meeting

discussions.

Gathering Information about the Learner and Available Learning Conditions
and Resources

Review of learning competencies. After targeting the high school instructor-
student audience, the next step in the design process was to collect more information
about high school courses, instructors, and students. Before deciding upon specific

courses to gather information, a review of learning competencies for all Virginia high
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school agricultural education courses (Virginia Department of Education, 1990) was
conducted to help target courses for IPM instruction. Following the review, arrangements
for classroom visits were made with instructors teaching target courses to obtain
information about the instructor-student audience.

Class observations and instructor interviews. Two instructors, one at Pulaski
County High School and one at Stonewall Jackson High School in Shenandoah County,
agreed to classroom visits. Both instructors were acquaintances from the 1994 Virginia
Agricultural Education Teacher’s Conference, sponsored by the Virginia Tech Agricultural
Education Program, and had expressed interest in the topic of gypsy moth management.
Pulaski County currently does not have significant gypsy moth infestations while
Shenandoah County has been infested for a number of years. Schools within different
infestations level were selected purposefully to determine if instructors’ attitudes differed
regarding their interest and willingness to teach a unit on IPM and gypsy moth. Table 2.2
summarizes three classes used for collecting learner and instructor information.

Seels and Glasgow (1990) noted that examples of data variables which provide a
general profile of learner characteristics include age, sex, educational and achievement
levels, socioeconomic background, learning style, verbal ability, relevant learning
experiences, attitudes towards the subject matter, role perceptions, and perceived learning
needs. Using these suggested variables in addition to variables specific to the IPMIG
development project, learner and classroom environment profile data sheets were
constructed to provide structure to class observations and instructor interviews (Tables
2.3 and 2.4); observations and interviews are two commonly used methods for collecting
learner information (Seels & Glasgow, 1990). The observation activity included recording

notes on the class observations data sheet while observing the class from an uninvolved
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Table 2.2 Classes observed as part of constructing a profile of learner (student)
and instructor characteristics.

Grade School/
Class Course Course Level County in
Date Observed Description Observed Virginia
10/13/94 Agricultural second of a two year 10 Pulaski
Mechanics and program; introductory County High
Basic Animal course where students School/Pulaski
Science continue study of basic County
science and economic
principles in applied
agricultural contexts
10/25/94 Natural Resources 11-12 Stonewall
Management [V-V Jackson High
School/
Shenandoah
County
11/15/94 Agricultural first of a two year 9 Pulaski
Mechanics and program; introductory County High
Basic Plant Science  course where students School/Pulaski
begin study of basic County
science and economic
principles in applied

agricultural contexts
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Table 2.3. Points noted in class observations as part of constructing a profile of
learner (student) and instructor characteristics.

CLASS OBSERVATIONS

POINT

Class Size

NOTES _ “

Class Makeup: % males to females h

Environment

'Grade Level

Classroom/lab Set-up and
Culture Mix

Socioeconomic Background

Maturity Level (time instructor spent on
discipline)

Time on Task (attention span)

Interest Level; Interest in Subject
Matter

Attitudes about Learning
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Table 2.3. (continued) Points noted in class observations as part of constructing a
profile of learner (student) and instructor characteristics.

POINT — __NOTES

Learning Styles

| Role Perceptions (student’s percetved : = e 53
role in leammg) ' . . _

Expressions of self concept ‘
(confidence)

Teaching styles employed by instructor

CLASS: INSTRUCTOR: DATE:
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Table 2.4. Points noted in the instructor interview as part of constructing a
profile of learner (student) and instructor characteristics.

Class Makeup: % males to females

INTERVIEW WITH INSTRUCTOR
Classroom/lab Set-up and

| POINT | — NOTES
vAverag‘e‘ Class Size | ' —
Environment

Do you always teach in this room?

Grade Level/Reading Level

Culture Mix

Socioeconomic Background

Student’s Experience: prior
agriculture/science courses, work-
study, FFA before this course
Maturity Level . ~
| -time instructor spends on discipline
«use of guest speakers’7

  !
‘

Time on Task (attentlon span)

I Interest Level
Interest in Subject Matter o
Topics which Interest Students

Attitudes about Learnihg
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Table 2.4. (continued) Points noted in the instructor interview as part of
constructing a profile of learner (student) and instructor
characteristics.

POINT NOTES

Learning Styles [ e
Role Perceptiohs (student’s perceived

role in learning)

Expressions of sélf-concept
(confidence)

Teaching styles employed by instructor

Use of prepared lesson plans/guides?

What do you look for in prepared
lesson plans? ;

Do you work with science teachers?

What do you think about integration
and the best way to do it?

How do you evaluate you students?
(i.e. daily/weekly quizzes and tests)
Does the block schedule work for you?

I'H‘ow ‘ao‘you typically use student aids?
Do you get aids every semester?

Do you have problems with safety?
Theft?

CLASS: INSTRUCTOR: DATE:
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